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MAirCTPACTUBBD  IN  SIZES  FROM 


25  TO  5.000  LIGHTS. 

SINGLE  OR  MULTIPHASE. 
DIRGCT  CQNN6CTED  DYNHMQS. 
DIRECT  CURRGNT  GeNGRHTORS. 

LA  ROCHE  EL^ECTRIC  WORKS, 

PHILKOeLPHIH,    PH. 


1,000  LIGHT  ALTERNATOR. 


rDi^"rF?icz:;-r 

New    York,    Boston,    Knoxville,    Cincinnati,    San   Francisco,    Cliicago,    St.    Louis,    Pittsburg,    IVIobile, 


THE  UNITED  COLUMBIAN  ELECTRIC  CO, 

EbECTRIC  RAIbWfly  flPPARATOS. 


Cacq 
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Improved   Twin  Series  Motor, 

50  H.  P.  AND  60  H.  P.  MAXIMUM  TRACTION,  MINIMUM  REPAIRS. 


FACTOEY:    KINGSTON,  N.  Y,         GENERAL  OFFICE;    280  BROADWAY,  NEW  YORK.  PHILADELPHIA  OFFICE:     1430  SOUTH  PENN  SQUARE 
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GRAHAM   TRUCn 
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TESTIMONIALS 

General  Manager  Potter,  Union 
Railroad,  Providence:  "I  am  well 
pleased  witn  the  truck." 

Superintendent  Wentworth,  Haver- 
hill &  Amesbury  Street  Railway:  "It  Is 
the  truck  that  street  railway  people  are 
looking  for." 

Superintendent  Pond,  Winchester 
Avenue  Railroad,  New  Haven:  "I  con- 
sider It  is  the  best  truck  in  the  market." 


TESTIMONIALS 

Boston  Herald,  September  17,  1893:— One 
thing  l8  certain,  Bath  has  the  finest  ridins 
electric  trucks  in  Maine,  if  not  in  New  England. 
There  is  none  of  that  oscillation  which  troubles 
BO  many  cars.  Though  they  have  to  make  a 
round  trip  of  nine  miles  every  hour,  the  mo- 
tion is  perfectly  steady. 

Bath  Times,  August  21,  1893:  — The  Graham 
ruclcs  have  proved  all  that  was  claimed  for 
hem.  President  Shaw  and  the  Directors  are 
enthusiastic  over  the  way  they  work,  and  call 
them  the  best  and  easiest  riding  trucks  in  the 
state  of  Maine.  No  matter  how  many  people 
are  crowded  into  the  car  there  is  no  oscillation 
whatever,  and  they  ride  as  steadily  as  a  sleeper. 


OUR  TRUCK  IS  A  REVELATION  TO  ALL  WHO  RIDE  ON  IT. 

-    258  WASHINGTON  ST.,  BOSTON 


CRAHAM  EQUIPMENT  CO., 


WESTINGHOUSE  ELECTRIC-  MFG.  CO. 


I=>I^ 


I=.A.. 


We  Manufacture  Complete  Installations  of 

Electrical  Apparatus  for  Electric  Railways. 

CENTRAL    STATION   ELECTRIC    LIGHTING.         LONG    DISTANCE    POWER    TRANSMISSION   AND 

ISOLATED  PLANTS. 

BRHNCH  OFFICES  IN  HLL  LHRCe  CITIGS. 


Charles  Scott  Spring  Co., 

1028-1038  New  Market  Street, 

PHILADELPHIA. 


Springs  for  all  Standard  Trucks  kept  in  stock. 


SEND  US  A  SAMPLE  SPRING  AND 
WE  WILL  BE  PLEASED  TO  QUOTE 
YOU 


SPRINGS   OF    ALL    DESCRIPTIONS. 


WelCall  SDecial  Atldntion  to  onr  LiiM  Elliptic  Spriuis  for  Fast  Rening  Trncks. 


SOLVED!!! 

A   Problem    in    Electric    Railway    Economy. 


C-S  AUTOMATIC  MAGNETIC  CUTOUT. 


The  C=S  Automatic 

riagnetic  Cutout 

1.  Locates  a  ground  or  short  circuit  to  ttie 
car  in  which  it  occurs,  and  stops  thai  car 
only,  without  disturbing  the  cutout  at  the 
power  station. 

2.  It  is  easily  adjusted  and  set  to  open  at 
any  desired  percentage  of  overload.  Once 
set  there  is  nothing  to  be  displaced  or  dis- 
arranged by  any  possible  jolting  or  jarring 
of  the  car,  and  it  requires  no  further  atten- 
tion. 

3.  It  is  compact  and  simple  in  construc- 
tion, and  is  calculated  to  withstand  in- 
definitely the  roughest  usage. 

4.  It  is  supplied  at  a  price  that  is  actually 
nominal  for  the  service  rendered. 

5.  It  has  been  in  practical  and  successful 
operation  for  the  past  two  years. 


C=S  Quadruple  Break  Switch. 

The  only   "Snap"   Knife-blade  Switch    In    existence  competent   to    contro. 
incandescent  lights  on  a 

500-VOLT  CIRCUIT. 

In  practice  it  has  been  proven  adequate  to  control  30  lights  on  a  500-volt  circuit 
For  circular  describing  these  devices,  write  to 

The  Gittsr  Electricil  aii  MamifaclDriDS  GoipiF, 

27  South  Eleventh  Street,    PHILADELPHIA,  PA. 
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(ENTHAI9  EI^eCTRIC  (0. 


STREET  RAILWAY  SUPPLIES. 

Construction  Tools,  Hangers,  Line  Materials,  Pins,  Brackets,  Porcelain  and  Glass  Insulators,  Etc. 


OKONITE 

FEED  WIRES, 

CAR  WIRES, 

OKONITE 
and  MANSON 
TAPES, 

ARE 
THE 
LEADERS. 


INCANDESCENT 

LAMPS. 
TIED 

AND 

FREE 
FILAMENTS. 


LUNDELL 
MOTORS 

FOR 

STREET 

RAILWAY 

CIRCUITS. 


^H^ 


THE   FERRIS  WHEEL,  WIRED  WITH  OKONITE. 

INTERIOR  CONDUIT  SYSTEM  of  ELECTRIC  WIRING, 

THE  ONLY  PERFECT  AND  COMPLETE  SYSTEM  FOR  INTERIOR  WIRING. 

STANDARD  PAINT  COMPANY'S  Celebrated  P.  &  B.  Electrical  Paints  and  Compounds  Carried  in  Stock. 

ELECTRIC  LIGHT  CARBONS  FOR  ALL  SYSTEMS. 


Central  Electric  Co. 


SPECIAL  AGENTS SODTHERN  ELECTRICAL  SUPPLY  CO,,  St.  Lonis.    -   GATE  CITY  ELECTRIC  CO,  Kansas  Cily,  Mo. 
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Standard  Railway  Supply  Co. 


MANUFACTURERS    OF 


"Standard"  Stoves. 
"Standard"  Overhead  Material. 
"Standard"   Repetition  Gongs. 
"Standard"  Steel    Gongs. 
"Standard"  Steel  Foot  Attachments. 


"Standard"  Swivel  Trolley  Yoke. 
"Standard"  Adjustable  Track  Brush  Holders, 

AND  AGENTS   FOR 

Scrapers,  Track  Cleaners,  and  Snow  Plows. 
P.  &  B.  Motor  Curtain  Cloth. 


Send  for  Catalogrue  and  Prices 


STANDARD  RAILWAY   SUPPLY  CO.,   1117  MONADNOCK  BUILDING,  CHICAGO. 


P,  Bi  B. 


@ 


Received  tlie  Higliest  Awairds  at  tlie  World's  Fair 

OVER  ALL  COMPETITORS. 

P.  Si,  B,  Armature  Varnish,  Waterproof  Tape,  Preservative 
Paints  for  Poles,  Conduit,  Etc.,  Insulating  Papers. 

ROOFING   ESPeCIHLLY  HDHPTGD  FOR  CHR  SH6DS. 

Ttte  STSNMRD   PftINT  CO., 

Sole  Manufacturers  P.  &.  B.  Products,    2  LiBERlV  ST.,  NEW  TORK,  IT.  Y". 
P.  &  B.  Motor  Curtain  Cloth  sold  In  Chicago  by  Standard  Railway  Supply  Co.,  1117  Monadnock  Building. 


THE    STIRLING 


Beat  all  records  and 
Contestants  at  the 
World's  Fair  in 
CLEANLINESS  and 
DURABILITY. 

Medal  and  Diploma 
Awarded  for 
SAFETY,  ECONOMY 
AND  EFFICIENCY. 


THE  STIRLING  COMPANY, 


PULLMHN  BLDC,  CHICAGO. 


WESTON  ELECTRICAL  INSTRUMENT  CO., 


114  to  120  William  St.,  NEWARK,  N,  J.,   V.  S.  A. 


standard  Portable 
Voltmeters 

and 
Ann  meters. 

VOLTMETEES 
For  Alternating 
and  Direct  Cur- 
rent Circuits. 
WA  TTMETERS 
For  Alternating 
and  Direct  Cur- 
rent Circuits. 
Laboratory  Stand- 
ard  Voltmeters, 
Millivoltmeters, 
Ammeters  and 
Milammeters. 
These    instru- 
ments   are     semi- 
portable   and    are 
the  most  conven- 
ient and  most  ac- 
curate   Standards 
ever  offered. 
Correspondence 
Solicited. 


Standard  Portable  Direct  Reading  Voltmeter  for  Alternat- 
ing and  Direct  Currents. 


A  New  Departure 

in 

Voltmeters 

and 
Ammeters 

For  Central  Sta- 
tions and  Isolated 
Plants. 

Highest  accu- 
racy and  lowest 
consumption  o  f 
ei  ergy. 

For  description 
spe  Electrical 
World,  Marcti  18, 
1893. 

The  success  of 
these  instruments 
has  been  phenom- 
enal. 

No  switchboard 
complete  without 
them. 

A  new  profusely 
illustrated  cata- 
logue of  these  in- 
struments sent  on 
application. 


Burned   Out  Armatures 

OF  ANY  SYSTEM    REWOUND  AND   REPAIRED. 

Satisfaction  Guaranteed.        Write  for  Prices. 

197  g».  CANAI.  t^T.,  CHICAGO. 


flbb  Guts 

f^RE  For  Sale 


Published      in    the     STREET    RAIL 
WAY  GAZETTE 


At  REDUCED 
PRICES. 


Half  Tones,  15  cents  per  sq.  in.,  minimum  price,  $2.00. 
Line  Etchings,  7  cents  per  sq.   in.,  minimum  price,  50 cents. 

Orders  should  be  sent  in  as  soon  as  possible  after  cuts  appear  in  the  paper. 
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THE  BERLIN  IRON  BRIDGE  CO, 

ENGINEERS,    ARCHITECTS    AND    BUILDERS    OF 

Iron  and  Steel  Bridges  and  Buildings. 


SltwPrarf  Inaulatpr 


CHAS.  M.  JAR^TS,  President  and  Chief  Engineer. 
BURK  K.  FIELD,  Vice-President. 
GEO.   H.   SAGE,  Secretary. 

F.  L.  WILCOX,  Treasurer. 
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The  above  illustrations  show  our  Patent  Pole  for  Electric  Light,  Street  Railway  or  any  other  wires.     This  pole  is  the  simplest  and  best  pole  for  this  purpose  in  the 

market.     It  is  the  only  pole  made  at  the  present  time  where  the  strains  can  be  accurately  calculated  and  the  amount  of  metal  required 

to  resist  these  strains  proportioned  in  a  scientific  manner.     Estimates'furnished  on  application. 


The  above  illustration  is  taken  direct  from  a  photograph,  and  shows  the  construction  of  an  Iron  Truss  Roof  designed  and  built  by  us  for  The  C.  W.  Hunt  Co.,  at 
West  New  Brighton,  Staten  Island,  N.  Y.  The  building  is  43  ft.  in  width  by  203  ft.  in  length,  and  is  used  by  the  C.  W.  Hunt  Co.  as  a  Machine  Shop.  The  side  walls 
are  of  brick,  and  the  roof  trusses  of  iron  with  iron  purlins  covered  with  slate,  so  that  no  woodwork  is  used  about  the  construction  in  any  way,  shape  or  manner,  thus 
eliminating  entirely  the  danger  from  fire.     This  is  one  of  the  best  designed  and  equipped  Machine  Shops  of  its  size  in  the  United  States. 

Send  for  our  New  Illustrated  Catalogue,  300  Pages,  Illustrating  and  Describing  Bridges,  Buildings,  Etc.,  Built  by  Us. 


r\^-e:^^ 


I  ^-#  1  \  /  ^~^  -^/m  m  ^  e~^ 


C/4CT    Du^nr  i\T     rrtXJXJ 


STREET    RAILWAY    GAZETTE 


FOR  SALE  CHEAP. 

600,000  POUNDS 

of  Safety,  Grimshaw,  Okonite  and  E.  M.  W. 
Rubber  Covered  Wire,  varying  in  size  from 
0000  to  1 8  B.  &  S. 

This  Wire  has  been  purchased  by  me 
from  the  World's  Fair  and  must  be  sold  in 
sixty  days. 

This  Wire  has  been  used  under  cover, 
is  as  good  as  new  and  will  be  sold  cheap 
for  cash.     Address, 

D.  a  SPRUANCE, 

AUDITORIUM   MOTEL,  ChICAGO. 
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THE  LEWIS  2^  FOWLER  MFC.  CO 


BROOKLYN,    N.    Y. 


REGISTER  BLOCK  "^iiv^V^  FOR  OPEN  CAR 
WITH  \i/  CLOSED  ENDS. 


PATENTEES     AND     ><OI.E    MANUFACTURERS     OF 


THE  IMPROVED  "ALARM"  PASSENGER  REGISTER 


Acknowledged   to  be   the  Safest  and   Most 
Complete   Register  in   the  World. 


HAS  BEEN  ADOPTED  BY  500  RAILROAD  COMPANIES. 


Send    for    list    of   Railroad    Companies 

that  have   Purchased   our 

REGISTER. 


REGISTER  BLOCK  FOR  OPEN 
CARS  WITH  OPEN  ENDS. 


Descriptive  Circular  Mailed  on  Application. 


REGISTER  BLOCK  FOR 
CLOSED  CARS. 
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WHEN  YOU  SEE  THIS  TRADE  MARK 

ON    LEATHER    BELTING 

YOU  SEE  ALSO  THE  BEST  BELTING. 

Get  the  Eagle  Brand  of  Belting,  which  is  the  most  reliable;  does  not  stretch;  runs 
perfectly  straight,  and  is  guaranteed  to  do  your  work  better  that  any  other  make  of 
leather  belting.  The  Munson  belt  is  not  blackened  but  comes  out  with  a  pure  oak 
tanned  color  which  is  natural,  showing  that  no  chemicals  are  used  for  weight  or  to 
plump  the  leather.  The  leather  used  in  the  Munson  belts  received  the  award  at  the 
World's  Columbian  Exposition  as  the  best  leather  for  belting  purposes  only.  Give 
Munson's  Belt  a  trial    and  be  convinced.       Send    for  illustrated  catalogue. 

CHAS.  MUNSON  BELTING  CO., 

Manufacturers  of  Pure  Oak  Tanned,  Strictly  Short  Lap  Leather  Belting, 

22  to  36  SO.  GANAL  STREET,  GHIGAGO. 


-MANUFACTURERS   OF- 


Direct  Current  Multipolar  Dynamos  and  Generators. 

These  machines  are  constructed  with  outside  revolving  armatures,  "without  and  with  special  commutator,  as  desired.     They  have  proved  remarkably  efficient  and 
economical.     Used  largely  in  European  Central  Stations.     They  are  slow-speed  machines,  made  for  direct  connection  to  engine 

without  belting,  and  in  sizes  from  20  H.  P.  to  1,500  H.  P. 


HIGH-SPEED  BELTED  SIEMENS  DYNAMOS 

Are  copied  extensively  in  this  country  as  "Drum  Type."    We  are  building  these  machines  in 
sizes  from  I  n.  r.  to  150  h.  p. 

ALTERNATING  AND   MULTIPHASE  CURRENT  DYNAMOS 

With  laminated  Held  and  armature,  in  sizes  from  1  h.  r.  to  -l.OCO  h.  p.,  for  belted  or  direct 
coupling. 

MOTORS 

Of  every  speed  for  direct,  alternating  or  multiphase  current,  in  sizes  from  1-10  h.  p.  up  to  4,C00 
H.  p.    Durable  and  economical  in  operation. 


SIEMENS  BAND  LAMPS 

For  direct  and  alternating  current,  for  constant  potential  aud  series  machiaes. 

SIEMENS  ARC  LIGHT  CARBONS 

With  either  solid  or  soft  cores,  which  are  the  most  economical  in  the  world  and  give  a  steady 
light. 

ALL  INSTRUMENTS 

Requisite  for  the  regulation  of  electric  apparitus;  also  the  Siemens  Voltmeters  and  Ammeters 
and  Automatic  devices  made  in  Berlin. 


GENERAL  OFFICES,  MONADNOCK  BUILDING,  CHICAGO. 

N9W  York  Office,  136  Liberty  Street.     Cincinnati  Office,  Perin  Bnilding.     Denver  Office,  614  Boston  Block,     St.  Louis  Office,  Bank  of  Commerce  Bnilcling. 


Rubber  Covered  Rolls. 
Valves. 


Storage 
Battery 
Jars. 


Sprin&:s  for  Steam 

Hammers, 


Electric  Cars 

and 

Motors. 


Spring  Rubber  of  any  Elasticity  or  Hardness  to  Sketcii,  Model  or  Mould. 


ODR  PATENT  RECORD 


IS   WELL   WORTH 


A  Year's  Subscription. 


Turn  to  Our  Last  Reading 


Page  and  Examine  it. 
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officers,  new  equipment,  extensions,  etc.,  will  be  greatly 
appreciated  for  our  news  columns.  Communications  for 
the  attention  of  the  editor,  new  advertisements  and 
hanges  should  reach  this  office  not  later  than  Thursday 
morning  of  each  week. 
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Fly  Wheel  Within  the  last  few  weeks  several 
Accidents.  power  plants  have  been  badly  shat- 
tered by  bursting  fly  wheels,  and  certainly  during 
the  last  year  three  or  four  accidents  of  this  lilnd 
have  caused  no  little  damage  in  electric  railway 
stations.  In  this  issue  is  presented  a  report  of  the 
damage  to  a  plant  from  this  cause  in  Des  Moines. 
Is  it  possible  that  engine  builders  are  neglecting 
this  important  part  of  their  product,  or  how  does 
the  trouble  arise? 


A  Compact  A  compact  time  card  dis- 
Time  Card.  tributed  among  the  patrons  of  a 
street  railway  system  will  oftentimes  prove  of 
convenience  to  them,  and  Indirectly  serve  to 
stimulate  travel.  An  excellent  form  is  that  which 
is  shown  elsewhere  in  this  issue.  It  has  proved 
acceptable  to  the  patrons  of  the  line  to  which  it 
refers,  and  as  It  costs  the  company  nothing  its 
distribution  has  proved  satisfactory  to  all  parties 
concerned. 


West  End  We  give  elsewhere  a  very  impor- 
Agreement.  tant  agreement  of  the  West  End 
Street  Railway  Company  of  Boston  with  its 
motormen,  conductors,  and  arivers.  This  new 
agreement  was  made  necessary  by  the  enactment 
of  a  new  law  in  the  State  of  Massachusetts  that  so 
far  as  the  West  End  Company  was  concerned  be- 
came operative  on  .January  1  of  this  year.  It  has 
already  been  complained  of  as  worlving  to  the 
detriment  of  men  who  had  been  accustomed,  by 
service  on  extra  cars,  to  secure  a  day's  wages  for 
work  extending  over  15  hours.  The  new  law 
makes  It  Impossible  for  the  company  to  employ 
the  same  man  on  its  morning  and  evening  extra 
cars  as  that  would  extend  his  service  over  more 
than  13  consecutive  hours,  and  would  therefore 
violate  the  new  law.  It  is  stated  that  the  men 
themselves  are  the  sufferers  and  that  they  for- 
merly were  glad  enough  of  the  opportunity  to 
perform  the  required  service  even  though  It  had 
to  be  spread  out  over  such  long  hours.  The  com- 
pany on  its  part  claims,  as  will  be  seen  from  its 
letter  replying  to  certain  criticisms,  to  be 
doing  all  it  can  for  its  men  under  the  require- 
ments of  the  law.  The  agreement  is  in  favor  of 
the  regular  men  but  operates  disadvantageously 
to  the  "regular  extras,"  as  the  men  are  called  who 
run  the  extra  cars  morning  and  evening. 


Death  of  Will-  The  first  day  of  the  new  year 
iam  Eioh-  brought  the  news  of  the  death  of 
ardson.  William  Richardson,  one  of  the 
veterans  In  the  street  railway  field,  and  the  an- 
nouncement was  received  with  genuine  sorrow. 
Mr.  Richardson  had  an  interesting  and  a  striking 
personality,  and  he  will  be  greatly  missed  in 
street  railway  circles.  The  conventions  of  the 
American  Street  Railway  Association  will  scarcely 
seem  the  same  without  the  familiar  figure  of  the 
president  of  the  Atlantic  Avenue  Railroad  Com- 
pany of  Brooklyn,  Mr.  Richardson  was  a  self- 
made  man,  and  he  possessed  the  strongest  traits 
of  character.  He  was  determined  and  aggressive, 
and  these  qualities  were  necessary  to  his  success, 
for  his  path  to  prominence  was  by  no  means  an 
easy  one.  When  he  entered  into  a  contest  he  was 
prepared  to  give  and  receive  hard  knocks.  His 
aggressiveness  made  him  the  target  for  much 
criticism,  but  even  before  the  death  of  this  strong 
man  all  ill-feeling  had  passed  away.  Mr.  Rich- 
ardson was  a  firm,  even  enthusiastic  believer  in 
surface  transportation,  and  Brooklyn,  where  he 
was  known,  at  least  by  sight,  to  almost  every  resi- 
dent, owes  not  a  little  to  his  confident  belief  In 
its  possibilities,  and  street  railway  men  generally 
may  thank  him  for  victories  that  he  won  that 
have  made  their  work  easier. 


Arrests  for  Jump-  Early  last  month  the  city  conn- 
ing on  Cars.  cil  of  Chicago  passed  an  ordi- 
nance making  it  an  offense  for  boys  to  jump  on  or 
off  moving  street  oars,  and  a  few  days  ago  police- 
men were  instructed  to  enforce  the  regulation. 
Quite  a  contingent  of  boys  ranging  from  eight  to 
sixteen  years  of  age  was  gathered  in,  and  further 
arrests  are  to  be  made  from  time  to  time.  If  such 
a  measure  could  be  so  severely  enforced  that  the 
common  practice  of  boys  jumping  on  street  cars 
would  be  eradicated,  superintendents  and  man- 
agers would  live  longer  and  far  more  happily. 
The  habit  seems  to  be  so  deeply  seated  and  its 
indulgence  appears  to  be  productive  of  so  much 
reckless  enjoyment  that  tew  managers,  we  fancy, 
expect  to  live  long  enough  to  see  the  desire  up- 
rooted in  the  nature  of  the  average  boy.  We  know 
at  least  one  superintendent  whose  eldest  son,  de 
spite  repeated  warnings,  has  been  detected  In  the 
very  act  of  surreptitiously  boarding  cars.  It  is  a 
difficult  matter  to  deal  with.  We  have  little  con- 
fidence that  the  ordinance  will  be  productive  of 
much  good;  in  fact  by  adding  a  newdanger  it  may 
make  the  pastime  even  more  fascinating.  It  is 
sickening  to  read  of  the  accidents  to  these  little 
chaps  mangled  or  perhaps  even  ki/lled  because  of 
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No  Strike  in  It  is  now  announced  that  the 
Brooklyn.  motormen  and  conductors  of  the 
Brooklyn  City  Railroad  Company  have  determined 
not  to  strike  at  the  present  time  for  the  obvious 
reason  that  they  could  see  no  probability  of  vic- 
tory if  they  engaged  in  a  fight  with  the  company. 
The  decision  Is  a  wise  one;  in  fact  it  was  the 
only  one  that  could  have  been  reached  if  ordinary 
intelligence  was  to  be  exercised.  This  assertion 
is  true  regardless  of  the  merits  of  the  existing 
controversy.  Every  street  railway  company  is 
overwhelmed  at  the  present  time  with  applica- 
tions for  work,  and  no  great  diltlculty  would  be 
experienced  in  finding  men  abundantly  able  to 
man  cars  in  any  of  the  great  cities.  The  Brook- 
lyn company,  had  its  men  struck  for  higher  pay, 
might  have  been  subjected  to  considerable  in- 
convenience, but  it  was  morally  certain  to  win  in 
a  fight,  especially  as  employes  would  not  be 
supported  by  public  opinion  if  they  abandoned 
voluntarily  their  positions  at  such  a  time  as  the 
present.  Everyone  likes  to  have  his  pay  in- 
creased, but  he  cannot  reasonably  expect  an  ad- 
vance in  seasons  of  financial  depression.  The 
street  railway  employe  at  the  present  time  enjoys 
rare  good  fortune  if  his  pay  is  not  decreased. 
The  present  is  an  excellent  time  for  rejoicing  in 
the  possession  of  means  of  support  and  for  for- 
getting that  such  a  plan  of  compulsion  as  a  strike 
exists. 


Our  Practical    Elsewhere   In  our  columns    this 
Articles.        week  we  begin  the  publication  of 
Nelson  W.  Perry's  series  of  articles  on  "Electric 
Railway  Motors;  their  Construction    and    Opera- 
tion," which  will  extend  overseveral  months,  and, 
as  we  have  already  outlined,  will    deal    broadly 
with  the  fundamental  principles  of  the  construc- 
tion of  motors  and  generators,  the  details  of  their 
operation,  the  troubles  with  wjilch  motormen  are 
likely  to  be  confronted  when  running  their  cars  in 
regular  service,   and   the  best   methods  of  over- 
coming these  difficulties.     Mr.  Perry's  first  article 
is  necessarily  somewhat  introductory  in  its  char- 
acter and  is  intended  to   arouse  among  practical 
street  railway  men  a  desire  for  further   study  of 
the  apparatus  under  their  charge   as  well  as  for 
more  accurate  and  detailed  information  regarding 
its  construction  and  operation.      The  author  will 
take    up    at   once    in  the    next  and   succeeding 
articles  the  elementary  principles  and  the  details 
about  which  practical  men  are  so  anxious  to  learn, 
but  are  too  often  unable  to  obtain  the   desired  in- 
formation even  by  asking  questions  of  their  supe- 
riors.     There   can  be  no  doubt  about  the  advan- 
tages that  will  accrue  to  any  street  railway  com- 
pany from  placing  within  reach  of    its   men  the 
opportunity    to  secure   the  valuable  instruction 
that  this  series  of  articles  will  contain.  Any  com- 
pany can  well  afliord  to  pay  for  a  sufficient  num- 
ber   of  subscriptions   to    the    Stkebt    Railway 
Gazette  to  supply  its  shops,  car-houses,  power- 
stations,  and  conductors'  and  motormen's  waiting 
rooms  with  all  the  copies  needed,  since  the  more 
efticlent  staff'  of  men   thus   obtained   would  take 
better  care  and  exercise  a  more  intelligent  super- 
vision over  the  apparatus  entrusted  to  their  care. 
Besides  Mr.  Perry's   articles,  much   valuable  in- 
formation intended  for   the    same    class    of    em- 
ployes will  be  presented  in  this  department  of  the 
Stkeet  Railway  Gazette.      In    this    issue  one 
article  is  given  detailing  a  motorman's  method  of 
obtaining  the  exact  speed  of  his  car  in  miles  per 
hour,  and  another  pointing  out  how  a  moiorman 
may  save  considerable  current  and   at   the    same 
time  prevent  overheating  his  motor.     Similar  ma- 
terial may  be  expected  from   week    to  week.     No 
motorman  can  make  a  mistake  in  sending  his  sub- 
scription to  begin  with  this  number  and  thus  ob- 
tain all  of  the   series  of  articles,  as  well   as  the 
supplementary  matter  similar  to  that  presented 
in  this  issue. 


26790 


THE   STREET   RAILWAY   GAZETTE. 


January  0,  1894. 


WASTEFUL  USE  OF  EXHAUST  STEAM. 


Economy  from  the  use  of  exhaust  steam  from 
an  engine  for  heating  purposes  has  become  so  gen- 
erally looked  upon  as  a  matter  of  course  that  it 
would  seem  to  many  almost  like  rank  heresy  to 
question  the  advisability,  in  any  case,  of  utilizing 
so  obviously  valuable  a  waste  product— in  fact  to 
actually  recommend  throwing  it  away  and  substi- 
tuting in  its  place  live  steam  from  a  boiler. 

Every  engineer  knows  that  after  steam  has  per- 
formed its  legitimate  function  in  a  non-condens- 
ing engine  and  has  there  reached  its  limit  of  use- 
fulness as  a  propelling  agent  behind  the  piston,  it 
still  possesses  a  very  considerable  amount  of  heat 
which  can  be  profitably  extracted  In  a  variety  of 
ways.  For  years,  in  fact,  sermons  were  preached 
and  are  still  being  preached,  on  the  advantages  to 
be  derived  from  the  several  methods  of  turning 
this  steam  to  some  account,  until,  at  last,  owners 
of  boilers  and  engines  became  educated  up  to 
that  point  where  they  recognized  that  by  passing 
the  exhaust  through  heating  systems  and  feed- 
water  heaters,  instead  of  allowing  it  to  escape 
directly  into  the  open  air,  they  could  virtually 
get  something  for  nothing. 

That  in  laying  out  such  systems,  however,  there 
are  qualifications  to  be  observed  which  may  make 
all  the  difference  between  gain  and  loss  seems  to 
have  been  overlooked  in  many  instances,  and,  as  a 
consequence,  suggestive  results  can  be  found  in 
numbers,  strikingly  showing  that  exhaust  steam 
may  sometimes  be  profitably  allowed  to  go  to 
waste. 

Brief  mention  of  one  of  several  oases,  as  men- 
tioned by  a  writer  in  Oassier's  Magazine,  may  be 
of  interest.  The  facts  in  the  one  here  selected 
were  ascertained  in  indicating  an  engine  with  the 
view  of  obtaining  a  proper  basis  for  steam  charges. 
The  back  pressure  observed  amounted  to  about  15 
pounds  per  square  inch,  and  was  due  to  the  fact 
that  the  exhaust  steam  was  passed  through  a 
series  cf  coils  of  3-inch  pipe,  placed  in  a  tank 
which  served  as  a  feedwater  heater.  It  was,  of 
course,  a  question  of  some  interest  to  the  users 
whether  this  way  of  heating  the  feed-water  was  a 
good  one,  or  whether  better  results  could  be  ob- 
tained by  pumping  water  into  the  boiler  at  its 
normal  temperature  and  allowing  the  engine  to 
exhaust  freely  into  the  open  air  through  a  larger 
pipe,  thus  bringing  the  back  pressure  down  to 
the  atmosphere  or,  at  least,  near  it.  A  few  sim- 
ple calculations  showed  that,  when  working 
against  the  back  pressure,  the  engine  used  about 
1,100  pounds  of  steam,  equivalent  to  about  120 
pounds  of  coal,  more  per  hour  than  when  exhaust- 
ing freely  into  the  open  air,  and  this  steam  did 
work  in  heating  which  would  have  been  easily 
accomplished  by  about  22  pounds  of  coal  if  burnt 
directly  under  the  boilers.  It  seems  almost  need- 
less to  say  that  the  heater  was  removed  and  that 
its  owner  had  learned  something  about  exhaust 
steam  using  that  was  in  the  nature  of  a  revela- 
tion. 


PORT    WAYNE 


BAILWAY'S    DONATION    TO 
CHARITY. 


On  Christmas  day  all  the  money  collected  on 
the  various  street  car  lines  of  Fort  Wayne  was 
generously  donated  to  the  poor  fuud  by  the  street 
oar  company.  During  the  day  12, .584  passengers 
were  carried  and  10,139  cash  fares  were  collected 
amounting  to  $.')!  1  :!3.  This  Is  *110  more  than 
was  collected  a  year  ago.  One  hundred  and  ninety- 
seven  tickets  were  used  and  twenty-seven  employes 
rode  on  passes.  j , 


The  Melropolilan  Electric  Company  of  Chicago  has 
opened  a  new  and  commodious  store  and  sales- 
room at  180  Fifth  avenue,  where  customers  will 
find  a  great  variety  of  supplies  and  a  full  line  of 
the  specialties  which  the  Metropolitan  Company 
Is  placing  upon  the  market. 


PROBLEMS    FOR    STREET    RAILWAY  ENGI- 
NEERS. 


fDuder  this  heading  we  will  present  each  week  during 
IS'.ii  some  practical  street  railway  problem,  the  solution  of 
which  will  call  for  the  exercise  of  the  8am3  kind  of  engi- 
neering ability  that  is  necessary  in  the  every  day  practice 
of  the  consulting  or  designing  engineer.  Solutions  to  these 
problems  are  solicited  and  will  be  published  when  consid- 
ered suiliciently  accurate  or  when  they  contain  valuable 
information. — Eds.) 

PitOELEM  I. — Given  a  double  track  line  of  elec- 
tric railway  located  so  as  to  connect  two  towns, 
one  of  8,000  population  and  the  other  of  20,000, 
nine  miles  apart  over  a  practically  straight  line 
nearly  free  from  grades.  Cars  are  to  be  run  at  15 
minute  intervals  from  5  a.  m.  to  10  p.  m..  except 
morning  and  evening,  when  for  about  an  hour 
this  Interval  is  reduced  to  7^  minutes.  The 
schedule  time  from  one  end  of  the  line  to  the 
other  is  fixed  at  45  minutes.  Both  towns  are 
manufacturing  centers  and  there  is  a  good  pros- 
pect that  the  traffic  may  increase  to  double  that 
originally  planned  for.  At  the  larger  town,  owing 
to  the  existence  of  an  abundant  supply  of  water 
power,  electricity  for  the  operation  of  the  road 
can  be  produced  at  about  two-thirds  the  expense 
required  for  its  production  at  the  smaller  town  by 
a  steam  plant,  interest  charges  on  the  original 
outlay  (except  for  real  estate),  and  depreciation  of 
plant  being  taken  into  consideration.  In  the 
larger  town  real  estate  is  valuable  and  a  site  for  a 
power  house  would  cost  about  $10,000,  while  in 
the  smaller  town  a  site  would  not  cost  over  $3,000, 
and  taxes  and  insurance  rates  vary  correspond- 
ingly. At  the  center  of  the  line  a  free  site  for 
power  and  car  houses  could  be  obtained,  but 
owing  to  the  increased  cost  of  fuel  power  pro- 
duced by  steam  plant  would  cost  about  10  per 
cent,  more  than  at  the  smaller  town.  Required 
the  most  economical  location  for  the  power  house 
and  the  amount  and  distribution  of  the  copper 
wire  necessary  for  the  operation  of  the  line  from 
the  site  selected.  State  in  detail  the  factors  that 
determine  the  location  of  the  plant. 


BURSTING   OF  A   FLYWHEEL    IN    THE   DES 
MOINES    POWER    STATION. 


Brief  mention  was  made  in  the  last  number  of 
the  Street  Railway  Gazette  of  an  accident  in 
the  power  station  of  the  Des  Moines  (la.)  Street 
Railroad  Company  on  December  33.  On  that  date 
the  flywheel  of  a  500  horse  power  engine  suddenly 
burst,  and  the  pieces  tore  through  the  roof  and 
demolished  the  flooring  about  the  engine.  The 
flywheel,  which  was  34  feet  in  diameter  and 
weighed  125  000  pounds,  was  making  60  revolu- 
tions per  minute  at  the  time.  It  had  been  in  use 
for  three  years  and  had  given  no  signs  of  weak- 
ness. General  Manager  George  B.  Hippee  writes 
as  follows  to  the  Street  Railway  Gazette  re- 
garding the  accident: 

"The  trouble  occurred  at  about  10  o'clock  in 
the  morning,  when  everything  was  seemingly  run- 
ning very  smoothly  and  nicely.  The  engine  was 
a  30  inch  by  60  inch  Lane  &  Bodley  engine.  The 
flywheel  seemed  to  go  to  pieces  all  at  once.  An 
examination  of  the  various  pieces  of  the  broken 
flywheel  readily  showed  the  cause  of  the  accident; 
the  metal  used  in  the  casting  was  very  poor  and 
rotten;  in  some  places  the  face  of  the  wheel  was 
two  inches  thlclv  and  in  others  only  half  an  inch 
thick.  In  our  engine  room  there  are  three  en- 
gines; one  to  the  extreme  east,  one  to  the  extreme 
west,  and  this  large  engine,  to  which  the  accident 
occurred,  was  In  the  center  of  the  room.  The  en- 
gineer and  dynamo- tender  were  in  the  engine 
room  at  the  time  of  the  accident. 

"The  greater  part  of  the  wheel  seemed  to  be  in 
the  bottom  of  the  pit,  although  some  of  it  was 
thrown  upward  through  the  roof  and  out  into  the 
yard,  and  some  straight  ahead  through  the  door 
and  wall  south  Into  the  yard;  the  rim  and  spokes 
were  mostly  broken  in  small  pieces.  It  seems 
almost  a  miracle  to  us  that  this  wheel  could 
break  and  the  pieces  fly  through  thereof,  through 
the  wall    and  all    through  the    room,  without    in 


some  manner  injuring    some  of    the   dynamos  or 
some  person. 

"Our  force  at  once  went  to  work  clearing  up 
the  wrecl:  and  putting  our  other  engines  on  to  the 
lines  shaft,  and  in  just  an  hour  and  a  half  after 
the  accident  happened,  we  had  our  cars  running. 
Our  large  engine  was  only  partially  damaged  by 
the  accident.  The  cylinder  was  not  injured  in 
the  least.  We  anticipate  that  it  will  take  us 
about  two  months  to  get  the  damage  repaired  and 
the  engine  fixed  up  in  working  order  again." 


Compact  Street  Railway  Time  Card. 


The  accompanj'ing  time  schedule,  which  went 
into  effect  on  November  1st  on  the  Beaver  Valley 
Traction  Company  of  Beaver  Palls,  Pa.,  is  the 
work  of  Hartford  P.  Brown,  General  Manager  of 
the  company.  The  form  was  evolved  from  the 
cumbersome  sheet  of  old  after  much  thought  and 
experimenting,  and  it  has  proved  extremely  use. 
ful  in  service.  The  form  was  first  prepared  for 
the  use  of  the  employes  of  the  company,  but  the 
patrons  of  the  line  clamored  for  them  in  such 
numbers  that  Mr.  Brown  found  it  necessary  to 
print  them  in  large  quantities.     The  fact  that  the 
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proper  hour  nunicral  may  be  a 

hour  of  the  day.      -     - 

\  Cars  must  be  run  in  accordance  with  Block  Sipnal  Enles.^ 
^  All    Conductors    and    Motormen    must    provide   themselves  with  time 

pieces,  and  keep    tlicin    set  with  reffulator  in  Dispatcher's  office.     "'V 


■  HARTFORD  P.  BROWN.  Gknkrai.  Manacek. 
November  i.  1893./ 

time  table  was  novel  and  compact  caused  it  to  be 
so  popular  that  a  prominent  local  merchant  saw 
at  once  that  it  would  prove  a  valuable  advertis- 
ing medium.  He  agreed  to  pay  for  the  printing 
in  return  for  the  privilege  of  using  the  reverse 
side  for  advertising  his  goods.  The  card  can  be 
folded  in  the  middle  so  that  it  can  be  readily 
slipped  into  the  vest  pocket.  It  is  doubtless  the 
fact  that  a  time  card  like  that  of  Mr.  Brown's 
could  be  adopted  with  advantage  by  a  great  many 
railway  companies. 


The  New  Motor  Man. 


An  observer  in  the  Philadelphia  Times  has 
been  watching  the  process  of  breaking  In  new 
motormen  on  the  electric  lines.  His  statement  of 
the  progress  and  experiences  of  the  latter  are 
accurate  and  are  given  herewith: 

The  new  motorman  on  the  trolley  oars  is  put 
on  a  car  with  an  experienced  man.  For  two 
days  he  stands  on  the  front  platform  and 
watches  the  driver  manipulate  the  brake  and 
turn  the  current  on  and  otf.  After  he  has 
learned  this  and  become  familiar  with  all  the 
curves  and  switches  he  is  allowed  to  try  his 
hand  at  running  the  car.  The  first  thing  he  does 
after  the  car  starts  is  to  get  nervous  and  wonder 
how  long  it  will  take  him  to  bring  it  to  a  stand- 
still after  a  passenger  has  signaled  that  he  wants 
to  get  oB'.  He  begins  to  sweat,  and  before  a  car 
has  gone  half  a  mile  he  Is  played  out  and  is  glad 
to  give  uj)  to  his  teacher.  This  goes  on  for  about 
a  day,  or  until  the  new  man  gets  a  little  confi- 
dence, and  then  hegraduully  learns  the  trick  of 
stopping  the  car  so  quickly  that  it  will  bring  the 
passengers  to  their  feec.  He  is  obliged  to  gain  a 
Icnowledge  of  the  construction  of  the  motor  to  be 
able  to  repair  slight  breaks  and  put  in  burned  out 
fuses.  It  is  usually  about  two  weeks  before  he  Is 
competent  to  take  charge  of  a  car  alone,  and  even 
then  he  can  learn  something  more  about  running 
one  every   day. 
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DEATH  OF  WILLIAM  RICHAKDSCN. 


With  the  death  of  William  Richardson  In  Brook- 
lyn on  Lhe  last  day  of  1893,  one  of  the  most  Inter- 
esting and  strongest  figures  in  the  street  railway 
world  passes  away.  For  over  a  quarter  of  a 
century  he  was  identified  with  street  railway 
interests,  and  his  connection  was  of  such  a  char- 
acter that  his  name  was  brought  prominently  be- 
fore the  public.  He  was  enterprising,  independ- 
ent and  aggressive,  and  these  traits  often  made 
him  the  mark  for  criticism  not  always  of  the  most 
friendly  order.  Early  in  the  present  year  •  Mr. 
Richardson  retired  from  the  presidency  of  the 
Atlantic  Avenue  road  of  Brooklyn  after  twenty- 
five  years  of  service,  and  did  not  subsequently 
actively  engage  in  business.  He  was  taken  111 
with  grip  in  the  latter  part  of  December;  the 
disease  rapidly  developed  Into  pneumonia,  and  on 
December  37  a  consultation  of  physicians  was 
held.  They  found  that  the  patient  was  beyond 
human  skill,  and  he  sank  gradually  until  Decem- 
ber 31  when  he  passed  away.  Mr.  Richardson 
leaves  a  wife,  three  .sons,  W.  J.  Richard- 
son secretary  of  the  Atlantic  Avenue 
Railroad  Company  of  Brooklyn  and  sec- 
retary of  the  American  Street  Railway 
Association,  Dr.  John  E.  Richardson  of 
Brooklyn  and  Charles  A.  Richardson  of 
New  York  and  one  daughter.  Miss  Louise 
Richardson. 

Mr.  Richardson  was  born  in  Berk- 
hampstead,  England  in  1832.  His  father 
was  a  farmer.  The  son  went  to  school 
until  he  was  ten  years  old,  but  he  did 
not  enjoy  a  farmer's  life,  and  his  father 
apprenticed  him  to  John  B.  Garmin, 
who  was  then  an  eminent  barrister,  with 
oflices  in  Lincoln's  Inn,  London.  He  had 
been  there  only  a  year  when  his  mother 
died,  and  his  father  decided  to  come  to 
America.  They  sailed  on  the  clipper 
ship  Sovereign,  September  33,  1834. 
They  went  to  Gambler,  O.  It  took  a 
week  in  those  days  to  make  the  journey 
from  New  York.  Mr.  Richardson's  first 
work  was  in  a  newspaper  office  in  Mount 
Vernon,  O.,  where  he  was  emploj'ed  two 
years.  He  was  18  years  old  when  the 
Harrison  and  Tyler  campaign  was  in 
progress,  but  he  became  intensely  inter- 
ested in  the  political  fight.  His  liking 
for  politics  dated  from  that  time.  Al- 
though a  mere  boy  he  entered  into  the 
discussion  of  the  interests  at  stake  and 
proved  to  be  quite  an  effective  speaker  on 
the  stump.  After  the  campaign  he  re- 
moved to  Albany  where  he  resided  for 
nearly  twenty-five  years.  Here  he  be- 
came greatly  Interested  in  the  temper- 
ance movement,  and  was  one  of  the 
piost  active  organizers  of  the  Grand 
Division  of  Templars  of  Western  New 
York,  of  which  he  was  electedthe  first 
grand  worthy  associate.  He  took  part,  too  in 
the  "Anti-Nebraska"  and  "Free  Soil"  move- 
ments, which  led  to  the  formation  of  the  Republi- 
can party.  He  was  always  an  enthusiastic 
member  of  that  party.  He  was  a  member  of  the 
first  Republican  State  Committee  of  New  York. 
In  1857  he  was  elected  Clerk  of  the  State  Assem- 
bly. The  year  following,  when  there  was  a  tie  in 
the  Assembly,  he  acted  both  as  Clerk  and 
Speaker.     He  was  reelected  in  18.59  and  18C0. 

Subsequently  he  was  employed  for  some  little 
time  in  the  oflice  of  the  Albany  Ecening  Journal. 
In  1861  he  was  appointed  by  President  Lincoln  an 
additional  paymaster  in  the  United  States  army. 
Four  years  after,  when  he  had  resigned  his  posi- 
tion, Thurlow  Weed,  who  had  been  his  political 
sponsor,  asked  him  one  day  what  he  expcted  to  do 
for  his  living.  Mr.  Richardson  answered,  "Any 
honest  business  except  holding  office."  Mr.  Weed 
offered  him   the  place  of  superintendent  of  the 


Dry  Dock,  East  Broadway  and  the. Battery  Rail- 
road Company.  This  was  November  15,  1864,  and 
from  that  day  to  the  day  of  his  death  he  pros- 
pered as  a  street  railroad  man.  Two  months 
after  entering  the  service  of  the  company  he  was 
made  Its  president.  His  management  increased 
the  business  of  the  road  from  $600  to  $3,000  a  day. 
He  continued  with  the  company  for  two  years 
and  a  half,  when  he  secured  a  forty-year  lease  of 
the  old  Brooklyn  and  Jamaica  Railroad  Com- 
pany. The  line  was  in  a  dilapidated  condition 
and  he  improved  it  materially.  In  1873  an  old 
mortgage  on  the  property  beoame-  due,  and  Mr. 
Richardson  secured  the  road  at  the  foreclosure 
sale  and  organized  the  Atlantic  Avenue  Raiload 
Companj'.  The  railroad  was  extended  until  it 
now  comprises  ten  independent  lines.  Mr.  Rich- 
ardson's interest  in  the  property  was  acquired 
last  year  by  the  Brooklyn  Traction  Company. 

Mr.  Richardson  was  familiarlj'  known  as  the 
"Deacon,"  although  he  never  held  this  offioe  in 
the  Baptist  Church,  of  which  he  was  a  member. 
The  title  was  applied  in  newspaper  reports   of  a 


WILLI.^M   EICHAKDSON. 

controversy  growing  out  of  Sunda3'  track  laying 
in  Brooklyn. 

In  1870  Mr.  Richardson  was  elected  to  the 
Brooklyn  Board  of  Aldermen  and  ware  elected  the 
following  year.  In  1878  he  was  nominated  for  the 
State  Senate  on  the  Republican  ticket  and  was 
defeated  by  a  small  majority.  He  asserted  then 
that  he  was  not  cut  out  for  a  politician  and  said 
that  he  proposed  hereafter  to  stick  to  railroading, 
and  he  did  not  break  his  word. 

Perhaps  no  railroad  manager  in  the  country 
passed  through  more  excitement  than  Mr. 
Richardson.  He  had  a  number  of  inter- 
esting experiences  in  strikes.  In  1886  he  un- 
dertook to  quell  a  strike  on  the  Dry  Dock  road  in 
New  York,  in  which  he  owned  a  large  interest, 
and  all  his  men  In  Brooklyn  also  struck.  But  he 
successfully  managed  both  strikes  and  did  not 
grant  the  demands  of  the  men.  He  had  Superin- 
tendent Murray  and   600  policemen   take  a   car 


through  Grand  Street,  New  York,  and  Police 
Commissioner  Carroll  rode  on  the  front  of  a  car 
to  awe  the  strikers  in  Brooklyn. 

In  1889  the  Atlantic  avenue  road  was  tied  up 
for  six  days  and  New  York  lines  so  far  as  they 
could  be  controlled  by  the  Knights  of  Labor,  were 
also  stopped.  On  the  first  car  that  was  run  Mr. 
Richardson  rode  on  the  front  platform  a  con- 
spicuous figure,  with  his  snow  white  hair  and  full 
white  beard.  It  was  three  weeks  before  the  com- 
pany was  wholly  victorious  and  the  last  line  was 
put  in  operation.  The  outcome  of  the  strike 
settled  negatively  the  claim  that  it  was  necessary 
for  a  railroad  company  to  run  a  car  at  least  once 
a  day  to  retain  its  charter  rights.  The  following 
year  there  was  organized  among  the  employes 
the  Atlantic  Aid  Association  that  has  been  in- 
strumental in  promoting  frendly  relations  between 
the  management  and  the  employes.  Mr.  Rich- 
ardson [resigned  his  offioe  of  president  early  in 
1893  at  the  end  of  a  period  of  twenty-eight  years 
of  active  work  in  the  street  railway  field. 

Mr.  Richardson  belonged  to  various  organiza. 
tions.  He  was  a  Free  Mason,  an  Odd 
Fellow,  a  member  of  the  Masonic 
Veteran  Association,  and  many  civic 
societies.  He  was  a  director  of  the 
Baptist  Home  and  one  of  its  most  prom- 
inent supporters. 


Reports  of  Two  New  York   City   Street 
Railroads. 


The  annual  report  of  the  Metropolitan 

.  Crosstown    Railroad  Company,   for   the 

year  ending  June   30,   1893,  as  made   to 

the    Railroad    Commissioners    of    New 

York  State  shows  the  following: 

EARNINGS    EXPENSES    AND    CHARGES. 

Eeceipts.                                IS91-2.  1892-3. 

Gross  earnings .$169,539  $847,833 

Operating      expenses      and 

taxes 119,178  611,458 


Net  earnings 40,361 

DISBURSEMENTS. 

Interest  on  bonds 30,000 

Rents  and  guaranteed  inter- 
est       3,140 


236,425 

30,000 
179,441 


Total 33,140  209,441 

Surplus 7,221  26,984 

The  report  of  the  Houston  Street  & 
Pavonia  Ferry  Company,  which  leases 
the  Broadway  &  Seventh  Avenue,  the 
Sixth  Avenue,  the  Ninth  Avenue,  the 
Twenty-Third  Street  and  the  Chambers 
Street  &  Grand  Street  Ferry  roads,  for 
the  same  period,  the  year  ending  June 
30,  1893,  makesthe  following  showing: 
Comparisons  are  also  given  for  the  two 
previous  years  operation  so  that  the  dif- 
ference between  the  present  earning  ca- 
pacity of  the  road  and  that  formerly  ex- 
isting can  readily  be  seen. 

EARNINGS,  EXPENSES  AND  CHARGES. 


1890-1, 

Gross  earnings $2,005,561 

Operating  expenses  and  taxes  1,453,218 

Netearnings S  552,343 

Other  income 923 


1891-3. 
t3,261,983 
1,747,657 

B    514,326 
14,383 


18923. 
J3,170,703 
2,383,013 

$   787,690 
4,137 


Total 

Deduct — 

Interest  on  bonds $     33,495 

Rentals 529,248 


$    553,266    $    528,709 


;    33,495 
453,083 


Total $ 

Surplus.. def.$ 


562,743 
9,477 


$    486,.578 
$      42,131 


)    33,495 
667,521 


701,016 
90,811 


Assignee  Appointed. — On  Wednesday,  January  3, 
the  Railway  Equipment  Company  of  Chicago 
made  an  assignment  to  Geo.  O.  Fairbanks.  The 
reason  assigned  for  this  step  is  the  inability  of  the 
company  to  meet  Its  accruing  obligations.  As 
soon  as  the  statement  of  the  company's  affairs  can 
be  prepared  it  will  be  submitted  to  the  creditors. 
It  is  claimed  that  the  goods  in  stock  and  other 
assets  will  considerably  exceed  the  liabilities. 


THE   STREET   RAILWAY    GAZETTE. 


January  G,  1894. 


BLECTKIC    RAILWAY  MOTORS:  THEIR  COfJ- 
STRtrCTION  AND  OPERATION. 


BY  KELSON  W.  TEHKY. 

Some  years  ago  I  became  acquainted  as  a 
boarder,  with  a  bright  young  man  who  introduced 
himself  to  me  as  an  electrician.  It  happened  that 
we  were  placed  at  the  same  table,  and  as  he  was 
of  an  affable  disposition  we  soon  became  verj'  well 
acquainted.  Whenever  the  subject  of  electricity 
came  up,  he  was  accustomed  to  speak  in  such  a 
way  as  to  impress  all  his  hearers  with  the  idea 
that  he  was  an  authoritj'  on  all  such  subjects 
whose  opinions  were  not  to  be  questioned,  and  as 
he  was  generally  correct  in  his  statements  I  also 
became  somewhat  Impressed  with  his  Isnowledge, 
and  would  often  ask  questions — sometimes  for  in- 
formation and  sometimes  to  see  how  nearly  his 
opinions  coincided  with  my  own. 

I  found  that  he  had  been  sent  out  by  the  then 
leading  company  engaged  in  electrical  railway 
construction  and  his  business  in  that  city  (a 
Western  one)  was  the  construction  of  its  first  elec- 
tric rallwa.v.  We  soon  became  quite  good  friends 
and  when  the  power-house  was  nearing  completion 
I  was  a  privileged  character  within  its  walls,  for 
visitors  were  rigidly  e.xcluded  as  a  rule;  and  later 
when  the  first  tests  of  the  operation  of  the  road 
were  made,  I  was  one  of  the  fortunate  few  invited 
guests. - 

The  first  car  over  the  Hue  started  out  from  the 
barns  at  10  o'clock  at  night  and  carried  as  pas- 
sengers besides  myself  and  the  gentleman  referred 
to,  but  three  others — all  ofticials  of  the  road. 
Everything  went  smoothly  until  the  further  term- 
inus— about  three  miles  distant — was  reached — 
when  something  gave  way  and  we  were  stalled. 

I  must  add  here  that  my  friend  had  not  yet  dis- 
covered that  I  was  myself  an  electrician.  I  had 
had  no  other  object  in  concealing  the  fact  than 
that  as  I  had  not  been  asked  my  business,  it  had 
never  been  necessary  for  me  to  declare  it,  and  I 
felt  that  he  would  talk  with  me  more  freelj'  if  he 
did  not  know  it.  He  knew  that  I  was  an  engineer, 
however,  and  he  attributed  my  ability  to  solve 
certain  questions  which  arose,  to  that  fact — to 
that  combined  with  what  he  took  to  be  a  smat- 
tering of  electricity  which  he  supposed  I  had  ac- 
quired in  some  way  or  other. 

As  a  matter  of  fact,  however,  I  considered  my- 
self a  full-fledged  electrical  engineer,  and  was,  as 
electrical  engineers  went  in  those  days,  for  besides 
having  had  a  pretty  thorough  training  on  the 
purely  theoretical  side  of  electricity,  I  had  worked 
in  two  of  the  largest  shops  in  the  country  in  all 
the  departments  of  electrical  manufacture.  I 
had  wound  armatures  and  fields,  and  assisted  in 
making  and  dressing  down  all  the  other  parts  of 
machines,  both  large  and  small;  had  assembled 
these  various  parts,  connected  them  up,  soldered 
the  connections  and  finally  tested  the  completed 
machines.  I  had  also  assisted  in  installing  one 
road  myself,  and  had  inspected  every  road  but 
one  that  was  at  that  time  in  operation  In  the 
country,  so  that  I  was  pretty  familiar  with  elec- 
tric railroad  construction  as  then  developed.  I 
knew  that  my  friend's  experience  had  not  been 
nearly  as  wide  as  my  own,  and  I  was  glad  to  be 
with  him  on  the  occasion  of  the  opening  test  of 
this,  which  I  suspected,  was  the  first  road  over 
whose  construction  he  had  been  completely  in 
charge. 

Well,  as  1  say,  something  had  happened,  which 
was  only  really  discovered  when  the  attempt  was 
made  to  cun  the  car  back.  There  was  a  consid- 
erable grade  at  starting  and  this  the  car  failed  to 
ascend.  We  backed  down  to  the  level  and  tried 
it  again.  The  car  workel  all  right  until  the  grade 
was  reached  when  she  stopped  again.  This  was 
repeated  a  number  of  times  and  always  with  the 
same  result.  My  own  experience  made  me  suspect 
at  once  the  true  trouble  but  It  would  not  do  for 
me  to  suggest.  My  friend  had  been  playing  the 
role  of  a  great  authority  on  electric  railroad  mat- 
ters for  the  special  benefit  of  his  invited  guests  on 
the  car.     He  was  in  very  high   feather,  and    not 


without  reason,  that  night,  because  the  work  of 
his  hands  was  finished,  and  now  he  was  showing 
his  admiring  guests  how  immeasurably  better  it 
worked  than  even  his  own  anticipations  had  led 
him  to  hope. 

For  me  to  have  suggested  the  cause  would  have 
been  considered  a  piece  of  impertinence  of  the 
highest  order,  not  only  by  him  but  by  the  other 
guests,  who  looked  upon  my  friend  as  a  won- 
derful man;  so  I  kept  quiet. 

My  friend  was  a  man  of  great  self-confidence  and 
equal  to  the  emergency.  In  reply  to  inquiring 
glances,  he  said  it  was  due  to  "something  or 
other" — using  a  term  not  down  either  in  Web- 
ster's or  Houston's  dictionaries — that  It  was  a  very 
trivial  matter  and  could  easily  be  fixed;  he  would 
back  down  to  the  level  again  and  fix  it.  He  did 
so — that  is,  he  backed  down,  and,  after  making  an 
examination,  said:  "Yes,  that's  it,  just  as  I 
thought;  the  'something  or  other'  was  just  what 
caused  the  trouble;"  and  he  straightway  pro- 
ceeded to  correct  the  thing.  In  the  meantime  I 
had  had  an  opportunlry  of  verifying  my  suspi- 
cions, but  of  course  kept  my  counsel.  When  all 
was  declared  ready  we  entered  the  car  again  and 
my  friend,  who  really  had  done  nothing,  as  far  as 
I  had  been  able  to  see — he  certainly  hadn't 
touched  the  root  of  the  trouble— turning  on  the 
current  to  the  last  notch,  said,  "now  we  go;"  and 
we  did,  until  we  had  gotten  even  a  little  way  be- 
yond the  point  on  the  grade  where  we  had  always 
stalled  before,  and  then  we  stalled  again.  We 
had  gained  a  few  feet  over  previous  attempts  sim- 
ply because  we  had  gained  a  little  more  momen- 
tum on  the  level.  I  think  my  friend  understood 
this  as  well  as  I,  but  he  pointed  to  the  small  gain 
with  apparent  pride,  and  with  unblushing  assur- 
ance stated  that  that  proved  that  he  knew  he  was 
right  in  locating  the  trouble,  and  that  now  he 
would  run  back  and  fix  the  thing  for  good.  We 
went  back  and  he  got  under  the  oar  again.  I 
watched  him  closely  this  time,  and  after  doing 
absolutely  nothing  more  than  tumble  around  a  lit- 
tle he  came  out  and  announced  that  "now  I've 
fixed  her  for  good,  and  I'll  show  you  how  we  can 
mount  that  grade." 

I  have  often  heard  it  claimed  by  horsemen,  and 
have  seen  several  Instances  myself  where  good  re- 
sults seemed  to  follow  the  plan,  that  to  start  a 
balky  horse,  the  best  way  is  to  simply  jump  out 
of  the  wagon  and  pretend  to  fix  the  horse's  bridle, 
then  get  in  and  on  giving  the  signal,  the  horse 
which  neither  whip  nor  oaths  could  budge  before, 
would  start  right  off  as  though  nothing  had 
happened.  This  was  exactly  what  my  friend 
seemed  to  have  done  and  nothing  more,  and  when, 
after  we  had  all  followed  the  injunction  to  get 
"aboard"  he  commenced  to  turn  on  the  current  I 
could  not  but  be  astounded  at  the  cheek  or  rather 
the  assurance  which  enabled  him  to  keep  up  the 
appearance  of  entire  confidence  in  the  success 
another  attempt  which  he  kneto  must  fail  for 
exactly  the  same  reasons  the  other  had.  It  is  need- 
less to  state  what  the  result  was,  further  than  to 
say  that  we  did  not  get  quite  as  far  this  time  as 
we  had  before,  and  It  Is  also  needless  for  me  to 
state  how  with  equal  composure  he  gave  some 
excuse  for  going  back  again  to  the  starting  point. 
I  think  he  said  he  had  forgotten  his  monkey- 
wrench  or  something  else. 

I  determined  this  time  to  speak  and  when  we 
stopped  at  the  bottom  I  got  off  and  commenced 
looking  around  as  if  hunting  for  something  and 
stooping  down,  some  distance  from  the  car  so  as 
to  get  him  alone,  cried  out  "I've  found  it,"  and  as 
I  expected,  he  rushed  over,  leaving  the  others  be- 
hind and  I  whispered  "look  at  your  positive  brush 
on  the  front  motor. "  He  heard  me  and  under- 
stood. He  stooped  down,  though,  as  if  to  examine 
what  I  pretended  to  have  found  and  then  in  tones 
loud  enough  to  be  heard  by  the  others  said  "No 
that's  not  It,  but  I've  got  something  that  will  do 
as  well,"  and  lost  no  time  in  getting  under  tha  car 
and  repairing  the  broken  connection  which  had 
rendered  useless  one  of  our  motors. 


When  we  got  onto  the  car  again  and  he  grasped 
the  controlling  switch,  I  know  I  had  more  confi- 
dence that  we  could  ascend  the  grade,  but  his  ap- 
pearance betrayed  not  one  whit  more  than  it  had 
on  the  two  previous  attempts.  As  for  the  other 
parties,  I  am  sure  there  was  never  a  suspicion. 
We  completed  the  return  trip  in  great  shape,  and 
the  trial  trip  was  pronounced  a  success,  and  my 
friend  was  the  hero  of  the  hour.  We  returned  to 
the  car  barns,  and  after  he  had  seen  everything 
safe  for  the  night  we  walked  home  together.  He 
seemed  buried  in  deep  thought  for  some  distance, 
but  finally  broke  the  silence  by,  "you  played  me  a 
darned  mean  trick."  I  was  very  much  surprised 
at  his  attitude,  thinking  that  he  should  rather 
have  thanked  me  for  helping  him  out  of  his  diffi- 
culty. I  knew  that  he  would  have  found  the 
difficulty  after  awhile  if  left  to  his  own  resources, 
but  thought  I  had  saved  him  some  embarrassment 
which  further  delay  might  have  caused  him,  so  I 
laughingly  asked,  "how?"  to  which  he  replied: 
"By  not  letting  me  know  before  that  you  were  an 
electrician." 

The  above  anecdote  is  related  merely  to  show 
how  a  little  bravado  judiciously  used  may  save  a 
reputation  where  entire  candor  would  be  fatal. 
However  reprehensible  this  practice  maybe  in  the 
abstract,  it  is  one  that  pervades  all  walks  in  life 
and  is  nowhere  more  prevalent,  perhaps,  than 
in  the  medical  profession.  It  is  in  fact  often  used 
there  to  advantage,  for  if  the  physician  should 
fail  to  inspire  his  patient  with  confidence  in  the 
beginning,  it  would  be  almost  impossible  for  him 
to  succeed  later,  audit  is  conceded  that  confidence 
in  one's  physician  as  well  as  in  the  remedies  one 
takes  is  of  the  greatest  help  in  curing  disease. 

If  we  find  this  practice  so  general  in  such  an 
honorable  profession  as  medicine,  it  is  not  sur- 
prising if  we  find  it  in  the  motorman,  nor  can  we 
disparage  it  there  while  we  uphold  it  elsewhere. 
In  fact  I  believe  the  motorman  or  electrical  arti- 
san is  really  less  to  blame  than  many  others,  by 
the  circumstances  of  his  position.  Most  often 
the  electric  motorman  has  obtained  his  position 
as  a  reward  for  faithful  services  as  a  driver  or 
conductor  of  a  horse  car.  In  his  previous  occu- 
pation his  hours  have  been  long  and  his  work  ex- 
hausting both  to  mind  and  body,  and  when  his 
day's  work  is  done  he  is  in  no  condition  for  study 
or  more  work.  Besides,  as  a  driver,  he  has  proba- 
bly mastered  his  business  and  there  has  been  no 
incentive  to  further  study. 

With  this  habit  of  mind  he  is  transferred  with- 
out any  special  preparation  to  the  responsibilities  of 
the  care  of  the  electrical  equipment  of  his  car.  He 
is  broken-in  by  someone  who  has  had  a  little  more 
experience  than  he  has  had  and  after  having  been 
shown  the  various  parts  of  his  apparatus  and  how 
they  are  intended  to  operate,  is  given  a  set  of  rules 
which  tell  him  that  he  mustdo  this  and  must  not 
do  that,  and  is  allowed  then  to  shift  for  himself. 
He  is  expected  to  talk  about  a  current  which  he 
can't  see  and  to  guard  against  results  which  he 
knows  only  by  name.  A  new  language  is  placed 
in  his  mouth  which  he  does  not  understand,  but 
which  he  understands  somehow  is  intimately  con- 
nected with  his  business.  His  hours  are  no  shorter 
than  before  and  books  which  would  explain 
matters  are  too  expensive  even  if  he  had  time  to 
read  them,  or  entirely  inaccessible.  His  com- 
panion motormen  are  using  this  new  language 
familiarly  and  he  soon  acquires  that  habit  almost 
unconsciously,  and  as  soon  as  he  is  thus  initiated 
into  the  charmed  circle  which  speaks  this  foreign 
language  he  becomes  with  his  brother  motormen 
a  class  distinct  from  that  class  from  which  they 
have  all  sprung.  If  he  knows  little  of  electricity,  he 
still  knows  more  than  his  former  companions  and 
they  treat  him  with  a  respect  due  to  his  superior 
knowledge.  Il  will  not  do  for  him  to  admit  Ignor- 
ance and  he  has  an  answer  ready  for  every  ques- 
tion. Nor  does  he  care  to  show  his  ignorance 
among  his  companions  by  asking  them  questions 
or  by  asking  questions  of  others  In  their  presence 
and  in  this  way  too  often  stands  in  his  own   light. 
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That  the  average  motorman  is  anxious  to  inform 
himself  where  he  can  do  so  under  circumstances 
which  are  not  embarassing,  1  know  well  from 
personal  experience,  for  I  have  had  Individuals 
ply  me  with  questions  when  they  could  get  me 
alone  who  would  rather  have  died,  almost,  than  to 
have  asked  the  same  questions  in  the  presence  of 
fellow  workmen. 

No  one  blames  them  for  this.  It  is  human  na- 
ture, and  as  I  have  stated  before,  they  have  shin- 
ing examples  in  the  same  practice  in  members  of 
professions  considered  more  dignified  than  theirs. 

It  was  in  the  firm  belief  that  the  motorman 
would  gladly  inform  himself,  and  therefore  im- 
pro>'<;  his  position,  if  the  opportunity  were  but 
offered,  that  the  editors  of  the  Stkeet  Railway 
Gazette  have  asked  the  writer  to  contribute  a 
series  of  articles  on  electrical  subjects  which 
should  gradually  lead  up  to  the  street  car  motor 
and  its  management. 

I  feel  sure  that  if  the  readers  of  the  Stkeet 
Railway  Gazette  will  follow  these  articles  con- 
scientiously from  week  to  week,  they  will  be  able 
to  gain  an  intelligent  knowledge  of  the  theory  of 
the  electric  motor  which  will  often  stand  them  in 
good  stead  and  enable  them  to  master  situations 
not  usually  provided  for  in  the  rules  and  instruc- 
tions with  which  they  are  furnished.  With  this 
added  knowledge  they  will  not  only  be  more  self- 
respecting,  but  be  more  respected,  and  as  thtlr 
usefulness  is  increased  to  their  employer  so  will 
their  services  to  him  become  the  more  indispensa- 
ble and  preferment  be  more  certain. 


Overworking-  a  Street  Car  Motor. 


Probably  every  motorman  has  noticed  that 
street  car  motors  get  quite  warm  when  running 
in  regular  service  and  that  the  heavier  the  loads 
carried  the  hotter  the  motors  become.  This  lat- 
ter fact  Is  due  to  the  greater  quantity  of  current 
that  passes  through  the  motor  when  heavy  loads 
are  carried, — In  other  words  it  works  harder  and 
like  the  car  horse  shows  the  results  of  its  over- 
work in  this  way.  It  is  a  characteristic  of  the 
iron  horse,  however,  that  it  will  endure  an  im- 
mense amount  of  moderate  abuse  at  the  hands 
of  its  driver  without  displaying  any  symptoms  of 
permanent  injury.  To  be  sure  it  will,  like  the 
mule  motor,  become  excessively  hot  if  persist- 
ently and  continually  overworked,  but  even  then 
if  properly  cared  for  rapidly  recovers  its  normal 
condition  and  when  properly  "rested"  will  be  as 
fresh  as  ever  for  a  new  day's  work.  There  Is  one 
kind  of  abuse  however,  to  which  motorraen  are 
very  likely  to  subject  an  electric  motor  which  is 
sure  to  result  in  a  waste  of  current  even  if  its 
effects  are  not  noticeable  on  the  apparatus  itself. 
We  refer  to  the  tendency  when  starting  a  oar  to 
throw  the  full  strength  of  the  current  through 
the  motor  as  soon  as  possible  after  the  wheels  be- 
gin to  turn.  This  is  a  topic  to  which  we  have 
already  called  attention  but  the  subject  is  well 
worth  careful  consideration. 

To  be  sure  the  desire  to  put  the  car  under  full 
headway,  after  a  stop  has  been  made,  without 
wasting  time  is  commendable  enough,  but  the 
method  of  doing  this  as  often  practiced  results  in 
an  extravagant  and  unnecessary  use  of  current.  It 
is  a  well-established  fact  that  while  an  armature 
is  turning  very  slowly,  the  current,  if  given  an  op- 
portunity by  the  man  who  handles  the  switch,  will 
rush  through  it  at  an  enormous  rate.  As  soon, 
however,  as  the  armature  acquires  even  a  fair  rate 
of  speed,  although  this  may  be  much  below  the 
rormal  rate,  the  current  flow  will  decrease  very 
rapidly.  The  simple  experiment  of  placing  an 
ammeter  in  the  circuit  of  any  car,  and  watch- 
ing the  violent  throw  of  its  pointer  as  the  car 
is  started  suddenly,  will  show  how  enormous 
this  flow  of  current  can  actually  become  at  the 
instant  after  or  even  before  the  armature  begins 
to  turn.  If  the  car  is  heavily  loaded  or  the  brakes 
happen  to  be  set  the  effect  will  be  all  the  more 
noticeable.      The    writer    recalls  an   instance   in 


which  the  trolley  wire  was  burned  completely  off 
by  an  excessive  flow  of  current  due  to  a  hot  box 
that  prevented  the  wheels  from  turning. 

Now  an  experienced  horse  car  driver  knows 
well  enough  that  he  can  actually  get  more  service 
out  of  his  horses  and  make  better  time  if  he 
starts  his  car  slowly  and  applies  the  surplus 
strength  of  his  horses  after  the  car  has  acquired 
a  fair  amount  of  momentum.  The  case  is  not 
very  different  from  that  of  the  electric  motor  that 
has  taken  the  horse's  place.  Since  the  heating 
effect  of  the  current  increases  with  the  current, 
the  excessive  flow  at  the  moment  of  starting  heats 
the  motor  unnecessarily,  and  renders  it  a  less 
efficient  machine,  or,  in  other  words,  less  work 
can  be  got  out  of  it  for  a  given  amount  of  current 
put  in.  Of  course  It  is  understood  that  very 
much  more  current  must  be  used  in  starting  a 
car  than  after  it  has  acquired  its  maximum 
speed;  but  we  merely  wish  to  direct  attention  to 
the  fact  that  the  prevailing  custom  of  opening 
the  car  switch  too  suddenly  is  an  unwarranted 
and  uneconomical  abuse  of  what  has  proved  to  be 
a  long-suffering  piece  of  machinery.  Like  the 
car  horse,  however,  its  best  service  is  secured  by 
giving  it  good  treatment  when  doing  its  hardest 
work. 


A  Motorman's  Method  of  Determining:  the  Speed 
of  His  Car. 


In  many  of  the  cities  whe^e  electric  cars  have 
been  introduced  the  municipal  authorities  have 
fi.xed  the  maximum  speed  of  the  cars  at  a  fixed 
rate.  In  some  cases  this  is  six  miles  per  hour,  in 
others  eight  and  in  still  others  ten  or  more. 
Whatever  this  may  be  it  is  desirable  that  the 
motorman  should  be  able  to  ascertain  with  some 
degree  of  certainty  at  about  what  speed  his 
car  is  running.  In  case  of  accident  this  is  often  a 
disputed  point,  since  the  company  may  be  obliged 
to  prove  that  its  car  was  not  running  at  a  higher 
rate  of  speed  than  that  prescribed  by  law.  The 
method  of  judging  the  speed  of  the  oar  by  the 
time  required  to  pass  a  certain  number  of  poles  as 
may  be  done  on  a  steam  railroad  is  not  applicable 
because  street  railway  poles  are  not  set  at  any 
uniform  distance  apart  and  this  is  especially  true 
in  business  streets,  where  the  question  of  speed  is 
of  the  most  importance.  For  a  similar  reason  it  is 
not  possible  to  estimate  the  speed  by  the  time  re- 
quired to  run  one  or  more  blocks. 

A  very  simple  method  however  is  applicable 
to  almost  every  road  upan  which  electric  cars  are 
operated  and  can  easily  be  used  by  any  conductor 
or  motorman.  This  method  makes  use  of  the 
length  of  one  of  the  track  rails  as  a  unit  of  dis- 
tance and  all  that  It  is  necessary  for  the  motorman 
to  do  Is  to  count  the  number  of  rail  joints  passed 
over  in  a  certain  number  of  seconds.  This  can  be 
very  easily  done  on  all  ordinary  roads,  as  the  cases 
where  the  joints  are  so  perfect  ithat  the  "bump" 
of  the  wheels  in  passing  over  them  cannot  be  either 
heard  or  felt,  or  both,  are  much  more  rare  than 
than  they  ought  to  be.  Assuming  then  that  it  is 
an  easy  matter  for  a  motorman  to  count  the  rail 
joints  as  the  car  passes  over  them  and  that  the 
rails  are  30  feet  long,  as  is  usually  the  case,  the 
speed  may  be  determined  by  counting  the  rail 
joints  passed  over  In  20  seconds.  This  will 
be  the  speed  in  miles  per  hour.  If  the 
joints  are  "staggered,"  instead  of  "matched,"' 
only  half  this  number  must  be  taken  or  the  time 
of  counting  limited  to  10  seconds  instead  of  30. 
This  result  comes  about  in  this  way.  In  one  mile 
of  track  there  are  180  thirty  foot  rails,  very 
nearly.  The  exact  number  is  176,  but  for  the 
sake  of  even  figures  we  may  take  180  as  the 
number  on  which  to  base  our  calculations.  Now 
if  this  number  were  all  passed  over  In  one  minute 
or  60  seconds  the  speed  would  be  of  course  one 
mile  per  minute  or  60  miles  per  hour.  But  it  is 
evident  that  00  is  the  number  of  rail  joints  passed 
over  in  one-third  of  the  run  or  in  30  seconds,  so 
that  if  the  number  of  joints  passed  In  30  seconds 
had  been  counted  we  would  have  had  the  speed  in 


miles  per  hour.  Suppose  now  that  the  speed  is 
much  below  this  and  that  only  10  joints  were 
passed  in  30  seconds.  To  run  one  mile  at  this 
speed,  or  what  is  the  same  thing  to  cross  180  joints, 
would  require  18  times  as  long — 300  seconds,  or 
six  minutes.  In  one  hour,  then,  the  car  could  run 
10  times  as  far  or  10  miles,  so  that  we  see  our  cal- 
culation based  upon  the  number  of  joints  crossed 
in  30  seconds  was  correct.  Again,  suppose  only  0 
joints  are  counted  in  30  seconds,  how  does  this 
indicate  a  speed  of  six  miles  per  hour'?  To  run 
one  mile  or  cross  180  joints  would  require  30  times 
as  long — 000  seconds  or  10  minutes,  and  at  this 
speed  a  car  would  run  of  course  six  miles  in  00 
minutes  or  one  hour. 

But  what  if  the  rails  are  33  feet  long  instead  of 
30?  The  only  difference  this  will  make  is  that  we 
must  then  count  the  joints  for  33  seconds  instead 
of  30.  For  instance,  suppose  we  find  that  10  joints 
are  crossed  in  33  seconds.  This  is  a  distance  of 
320  feet.  To  run  one  mile  or  5,380  feet  at  this 
speed  would  require  16J  times  as  long,  or  363  sec- 
onds. Without  appreciable  error  we  may  disre- 
gard the  three  seconds,  which  is  only  about  one 
per  cent,  of  the  whole  time,  and  call  this  result 
360  seconds  or  six  minutes,  and  we  see  at  once  that 
a  car  running  a  mile  In  six  minutes  is  running  at 
a  speed  of  10  miles  an  hour. 

At  there  is  usually  no  dirticulty  in  counting  the 
joints  for  10  or  30  seconds  this  forms  a  very  con- 
venient method  of  ascertaining  exactly  the  speed 
of  the  car. 

In  this  connection  it  may  be  of  interest  to  refer 
brieflj-  to  another  method  of  determining  the 
speed  when  for  any  purpose  speed  trials  are  made. 
This  method  is  also  applicable  to  bicycle  speed 
tests  or  even  to  the  testing  of  the  speed  of  runners. 
The  rule  is  this: 

Take  any  convenient  distance  in  yards,  and  take  the  time 
required  to  traverBe  that  distance  in  seconds;  then  twice 
the  distance  in  yards  divided  by  the  number  of  seconds  will 
equal  the  number  of  miles  per  hour,  nearly.  To  be  more 
exact  add  one-fortieth. 

Thus,  440  yards  traversed  in  1.5  seoonds=440x3 
T-15=:58.66  miles  per  hour;  then  adding  one-for- 
tieth, or  1.40,  we  have  60.13,  the  true  value  being 
60. 

Again,  say  30  yards  traversed  in  5  seconds;  then 
30x3-i-5=8  miles  per  hour  approximately.  ^  In 
most  cases  It  is  unnecessary  to  add  the  one-forti- 
eth, because  the  error  of  observation  would  prob- 
ably exceed  that  amount. 


The    Edson  Gauge  "Wins  the  John  Scott   Leg-acy 
Medal  and  Premium. 


The  John  Scott  Legacy  Medal  and  Premium, 
held  in  trust  by  the  city  of  Philadelphia,  under 
the  legacy  of  .lohn  Scott,  of  Edinburgh,  to  be  used 
for  the  encouragement  of  "ingenious  men  and 
women  who  make  useful  Inventions"  provides  for 
the  distribution  of  a  medal  inscribed  "To  the 
Most  Deserving,"  and  a  money  premium  in  the 
sum  of  $30.  Both  have  just  been  awarded  to 
Jarvis  B.  Edson,  of  New  York,  for  a  pressure  re- 
cording gauge,  by  the  Franklin  Institute,  which 
has  been  delegated  by  the  Board  of  City  Trusts, 
of  Philadelphia,  to  make  investigations  and 
awards. 

The  general  adoption  of  these  instruments 
proves  their  indispensable  nature,  for  in  no  other 
way  can  a  proprietor  place  himself  in  a  position 
to  know  how  the  steam  pressure  is  carried  during 
night  and  day,  or  how  much  Inattention  accom- 
panies the  firing.  It  is  a  well  established  fact 
that  carelessness  and  indifference  at  the  furnace 
door  waste  coal  in  an  amount  often  sufficient  to 
pay  an  extra  dividend  to  say  nothing  of  loss  in  the 
cylinder  from  lack  of  initial  pressure  and  proper 
economy  from  expansion  of  the  steam,  for  the 
fireman  little  understands  the  necessity  for  main- 
taining high  Initial  pressure.  "Following"  too 
far  or  "cutting  off"  too  short  are  both  wasteful  of 
steam,  and  can  only  be  controlled  by  the  fireman 
carrying,  uniformly,  such  a  pressure  on  the  boilers 
as  the  engine  requires  for  the  work  It  has  to  per- 
form. 
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DECISIONS  REGARDING  THE  MUTILATION 
AND  REFTJSAL  OF  COUPON  TICKETS. 


BY  R.    D.    FISHER. 

The  Supreme  Court  ot  Michigan  has  recently 
rendered  an  important  and  interesting  decision  in 
the  case  of  Rouser  rs.  North  Parle  Street  Railway 
Company,  of  Grand  Rapids.  The  following 
statement  and  synopsis  of  the  cause  and  decision, 
together  with  a  no:e  bearing  on  the  subject  of 
contractural  relations  of  carrier  and  passenger,  it 
is  hoped,  may  prove  interesting  and  profitable 
to  the  readers  of  the  Street  Railway  Gazette. 
The  defendant  street  railway  is  operated  in  con- 
nection with  another  line.  The  plaintiff  boarded 
a  car  upon  the  Valley  City  Street  and 
Cable  Railway  Company's  road,  and  paid  the  con- 
ductor the  regular  fare  which  under  existing  con- 
tracts between  such  connecting  lines  entitled  him 
to  a  continuous  ride  over  both  lines.  The  con- 
ductor took  two  coupon  tickets,  and  putting  them 
together,  tore  them  in  two,  retaining  the  lower 
portions,  and  handing  the  upper  parts  to  plaintiff 
and  a  companion.  In  tearing  these  tickets, 
through  carelessness,  the  conductor  took  not  only 
the  coupon  belonging  to  his  road,  but  with  it 
about  one-third  of  the  upper  coupon,  which  con- 
stituted the  only  evidence  of  plaintiff's  right  to 
ide  over  the  defendant's  road.  Upon  transferring 
to  defendant's  line  the  conductor  thereof  refused 
to  accept  these  mutilated  coupons,  and  required 
the  plaintiff  to  get  otf  the  car,  which  he  did,  al- 
though he  had  money  and  might  have  paid  his 
fare,  had  he  been  so  disposed.  He  recovered 
judgment  for  nominal  sums  in  the  lower  courts 
and  the  company  thereupon  appealed  to  the 
higher  tribunal. 

Upon  review  the  higher  court  discovered  that 
the  record  contains  a  sample  of  the  tickets  as 
printed;  also  the  mutilated  coupon  in  question. 
The  complete  ticket  consisted  of  two  coupons 
printed  upon  a  single  sheet,  and  separated  by  a 
perforated  line,  each  coupon  designed  to  be  taken 
by  the  conductor  of  the  proper  road.  The 
upper  coupon  was  designed  for  use  upon 
defendant's  road.  The  ticket  was  a  token, 
merely,  rather  than  a  contract.  Each 
coupon  had  the  following  printed  upon  it:  "V. 
C.  St.  and  C.  Ry.  Co.,  A.  J.  Brown,  Pres't."  Upon 
the  lower  part  were  the  words:  "City  Hall 
to  North  Park  Railway  Depot."  Upon  the  upper 
were  the  words:  "North  Park  Railway  Depot  to 
North  Park."  This  was  torn  off  by  the  con- 
ductor of  the  cable  road,  and  it  is  maintained  by 
the  defendant  road  that  the  ticket  contained 
nothing  to  apprise  the  conductor  upon  defendant's 
road  of  the  right  of  the  plaintiff  to  ride.  These 
tickets  were  good  for  a  ride  the  whole  length  of 
both  lines.  They  were  not  used  for  any  other 
purpose.  They  were  of  peculiar  color  and  print, 
and  susceptible  of  easy  recognition.  It  was  diflS- 
cult  to  see  how  a  conductor  could  have  trouble  in 
Identifying  a  fragment  as  a  portion  of  such 
ticket,  with  the  oflice  and  use  of  which  he  must 
be  supposed  to  be  familiar.  After  inspecting  the 
tickets,  the  court  ruled  as  a  matter  of  law,  that 
the  conductor  was  bound  to  know  that  the  frag- 
ment was  a  portion  of  a  genuine  ticket  used  upon 
his  line,  which.  If  whole,  would  have  entitled  the 
plaintiff  to  a  ride.  It  was  evident  that  some  one 
had  paid  a  fare.  Hut  It  was  contended  that  the 
conductor  was  not  obliged  to  take  this,  because 
It  was  mutilated;  that  It  did  not  show  the  desti- 
nation; and  that  to  require  it  would  subject  the 
defendant  company  to  the  danger  of  having  frac- 
tions of  tickets  used  frauduently.  The  court, 
however,  in  this  case  expressed  the  opinion  that 
when  the  plalntllf  presented  the  upper  half  of  his 
coupon,  there  was  no  reason  for  the  belief  that 
the  other  part  had  been,  or  could  be,  used 
illegally. 

It  was  In  evidence  that  the  tearing  of  these 
tickets  was  an  everyday  occurrence,  and  that  mu- 
tilations were  not  uncommon.  When  the  upper 
portion  of   the  coupon  was  produced   by  a  passen- 


ger, the  natural  Inference  would  be  that  the  muti- 
lation was  the  result  of  carelessness.  The  absence 
of  the  upper  half  would  be  a  different  matter,  and 
could  be  accounted  for  in  no  such  way.  Nor  is 
there  any  reason  to  apprehend  the  danger  feared 
by  defendant  company  that  more  than  one  ride 
could  be  obtained  upon  one  ticket.  Hence,  the 
court,  without  attempting  to  lay  down  a  rule 
upon  the  subject  that  shall  cover  all  cases,  did 
not  hesitate  to  say  that  the  fragment  in  question 
was  such  as  to  make  its  reception  safe  and  pru- 
dent. The  lower  portion,  or  a  fragment  from  an 
end,  if  presented,  would  stand  upon  a  different 
footing.  Neither  could  there  be  any  uncertainty 
about  the  destination,  as  such  tickets  covered  the 
whole  length  of  the  road  between  the  points 
named.  Therefore  a  ticket  for  a  continuous  ride 
over  tlie  whole  length  of  a  street  railway  and  a 
connecting  line  was  of  a  peculiar  color  and  print, 
composed  of  two  coupons,  the  upper  of  which  was 
for  use  on  the  connecting  line,  and  gave  the 
names  of  its  termini  below,  and  the  names  of  both 
lines  above  and  a  conductor  of  a  connecting  line  was 
bound  to  accept  for  passage  an  upper  fragment  of 
an  upper  coupon,  which  gave  the  names  of  the 
lines,  on  the  assumption  that  the  conductor  of 
the  other  line  carelessly  tore  off  the  part  giving 
the  termini,  in  taking  the  lower  coupon.  In  his 
refusal  to  so  accept  said  fragment  and  the  conse- 
quent ejection  of  plaintiff  bj'  reason  of  such  re- 
fusal he  rendered  the  company  liable  in  dam- 
ages. 

CONTRACTURAL    RELATION. 

Where  there  is  a  legally  enforcible  contract  be- 
tween a  street  railway  company  and  a  passenger, 
the  terms  of  that  contract  must,  if  they  so  far 
extend,  determine  the  liability  of  the  company 
for  personal  injuries,  indignities  or  inconve- 
niences suffered  by  the  passenger.  So  If  the  stip- 
ulation be  of  such  a  character  as  to  be  against  the 
the  policy  of  the  law  to  enforce  it,  the  liability  of 
the  carrier  will  be  dependent  solely  on  the  duty 
raised  by  the  law. 

CONNECTING   LINES. 

A  street  railway  company  is  liable  to  one  with 
whom  it  has  contracted  to  carry  to  a  point  bej'ond 
the  terminus  of  its  own  line  and  over  the  line  of  a 
connecting  street  railway,  for  any  injuries,  indig- 
nities, or  inconveniences  suffered  on  such  con- 
necting line. 

REGULATION  AND    CUSTOM    AS   TO    TRANSFERS   AND 
COUPON  TICKETS. 

Where  passengers  are  entitled,  upon  the  pay- 
ment of  a  single  fare,  to  be  transferred  from  one 
car  to  another,  or  carried  over  connecting  lines,  a 
company  may  enforce  reasonable  regulations  to 
prevent  imposition  and  to  facilitate  its  business, 
and  such  regulations  are  valid,  whether  the  trans- 
fer is  made  in  .obedience  to  statute  or  ordinance, 
or  voluntarily.  Where  it  is  the  custom  of  a  street 
railway  company  to  use  transfer  checks  of  differ- 
ent colors  for  different  lines,  a  passenger  who  ac- 
cepts a  wrong  ticket  from  a  conductor  without 
reading  it  is  not  entitled,  upon  presenting  it  to  a 
conductor  of  a  second  line,  to  continue  his  trip 
without  the  payment  of  fare  on  the  second  line; 
and  upon  refusal  may  be  rightfully  ejected  from 
the  car.  In  such  cases  the  conductor  is  not  re- 
quired to  take  the  word  of  passenger  in  lieu  of 
the  presentation  of  a  proper  transfer  check. 
{BmiUhaw  ex.  St.  Ry.  Co.,  135  Mass.  407.)  But  if 
a  company  by  virtue  of  its  contract  with  the  city 
must  carry  passengers  over  two  sections  of  its  line 
for  one  fare,  a  rule  established  by  it  requiring 
a  passenger  to  keep  and  show,  undetached  by  him, 
a  coupon  ticket,  as  a  voucher  of  his  right  to  con- 
tinue on  the  car  beyond  a  given  point,  is  reasona- 
ble In  law,  and  any  passenger  refusing  to  comply 
with  the  rule  may  be  ejected  from  such  car.  {Dc 
LiicaH  vs.  St.  Ry.  Co,  38  La  Ann  930.) 

MUTILATED    OR  IRREGULAR   TICKETS. 

In  an  action  to  recover  for  an  alleged  unlawful 
ejection  the  conductor  of  the  original  line  tore  the 
coupon  ticket  apart  and  handed  plaintiff  the 
wrong  part,  which   she   accepted  without  exam- 


ination. When  presented  to  the  conductor  of  the 
connecting  line  it  was  refused  as  being  irregular, 
and  plaintiff'  was  compelled  to  leave  the  car  for 
non-payment  of  fare.  The  court  held  that  the 
expulsion  resulted  from  the  wrongful  act  of  the 
defendant's  conductor  and  affirmed  a  decree  for 
damages.  (R.  R.  Go.  vs.  Conrad,  Ind.  S.  C.  30  N. 
E.  R.  406.) 

When  a  coupon  ticket  Issued  to  a  passenger 
provided  that  it  would  be  void  if  detached,  and 
was  detached  accidentally  and  both  ends  pre- 
sented, the  conductor  by  mistake  taking  the 
wrong  end,  it  was  held  that  this  was  a  waiver  of 
the  condition  on  the  coupon  in  regard  to  detach- 
ment.    (R.  R.  Co.  vs.  Bray.    25  N.  E.  439.) 

A  company  is  bound  to  honor  a  ticket  when 
duly  presented,  notwithstanding  any  mistake  or 
omission  by  their  agents  in  signing  or  stamping 
It,  or  of  the  passenger  in  signing  by  the  direction 
of  the  agent.  (Heald  vs.  R.  R.  Co.  Ga.  S.  C.  7  S. 
E.  R.  317.)  A  common  carrier,  such  as  a  commer- 
cial or  a  street  railway  company,  cannot  refuse  to 
accept  a  defective  ticket  for  passage,  where  the 
defect  is  due  to  the  carelessness  of  its  agents  or 
conductors.  (See  R.  R.  Co.  vs.  Cope.  36  111.  App. 
97.) 

EXPLANATIONS  ADMISSIBLE. 

Conductors  in  charge  of  a  car  or  train  are  le- 
gally bound  to  give  some  thought  and  considera- 
tion to  explanations  made  by  passengers.  Where 
a  passenger  purchases  a  ticket  oE  one  authorized 
to  sell,  believing  in  good  faith  that  it  is  genuine, 
upon  presentation  to  a  conductor  and  states 
such  facts  to  him,  such  conductor  is  bound  to 
take  such  facts  as  true  until  the  contrary  is 
proven,  without  regard  to  any  words,  figures  or 
other  marks  upon  the  ticket,  and  a  refusal  to  pay 
fare  upon  demand,  a  touching  for  the  purpose  of 
removal  was  held  to  constitute  an  assault  and 
battery  for  which  the  company  was  held  liable  in 
damages.  {Hiifferrl  vs.  R.  R.  Co.  31.  N.  W.  R. 
544.) 

A  conductor  renders  his  company  liable  for 
ejecting  a  passenger  who  presented  a  ticket 
slightly  mutilated  bj'  the  conductor  who  punched 
it  erroneously  refusing  to  accept  any  explanation 
by  the  passenger.  [Joluisoii  vs.  R.  R.  Co.  46  Fed. 
R.  347.)  Notwithstanding  that  the  residents  of  a 
city  are  presumed  to  know  the  provisions  of  ordi- 
nances of  the  city  regulating  the  management  of 
street  cars,  and  the  rules  and  regulations  pre- 
scribed by  such  companies,  and  that  the  servants 
in  charge  may  act  on  the  i^resumption  of  such 
knowledge  upon  the  part  of  patrons,  it  appears 
that  courts  have  held  each  case  to  have  an  indi- 
viduality governed  by  circumstances.  Hence  it 
will  appear  that  in  the  light  of  present  authority, 
no  general  rule  can  safely  be  followed  in  the  dis- 
position of  these  cases. 


IS  THE  BURNING  OF  COAL  DUST  ECONOM 
ICAL.» 


The  'subject  of  utilizing  the  Immense  heaps  of 
coal  dust,  or  slack,  with  which  everyone  who  has 
been  in  the  anthracite  mining  regions  is  familiar, 
has  been  harped  upon  for  years,  and  every  pos- 
sible evidence  has  been  given  of  the  prevalence  of 
the  idea  that  these  coal  dumps  are  veritable  mines 
of  good  fuel  and  that  all  that  is  necessary  is  to 
shovel  it  onto  cars  and  haul  it  to  the  ready 
market  which  the  low  price  of  the  material  would 
so  easily  command.  It  may  not  be  amiss  under 
the'Circumstances,  says  a  writer  in  Cassier's  Miirja^ 
sine,  to  direct  attention  to  a  few  points  which 
have  been  persistently  overlooked  by  the  enthusi- 
astic advocates  of  this  class  of  fuel.  One  of  these 
is  that  a  general  use  of  the  slack  would  most  prob- 
ably cause  a  decided  increase  in  its  price,  and  it 
would  be  an  easy  enough  thing  for  this  price  to 
rise  quite  beyond  a  paying  figure.  All  experience 
tends  to  show  that  as  soon  as  a  real  and  sub- 
stantial opening  for  the  fuel  would  ajjpear  in  the 
market,  either  In  its  original  dust  form,  mixed 
with  bituminous  coal,  or   in  the  shape  of  molded 
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lumps  or  briquettes  In  which  it  has  been  and  is  still 
used  to  quite  an  extent,  the  price  would  go  up,  so 
that  one  of  its  chief  advantages  would  be  much 
diminished. 

Another  point  is  to  be  found  in  the  quality  of 
the  alack.  It  is  doubtful  whether  the  great  heaps 
as  they  now  lie  in  the  coal  districts  would  be 
found  as  useful  or  as  well  worth  buying  at  any 
price  as  some  have  thought  them  to  be,  largely 
made  up,  as  they  are,  of  slate  refuse.  No  care 
was  taken  in  past  j'ears  to  keep  the  purer  coal 
separate  from  the  strictly  waste  material,  and  the 
consequence  is  that  the  stuff  not  only  burns 
poorly,  but  in  some  cases  does  not  burn  at  all. 
Mr.  Eokley  P.  Coxe,  who  can  speak  with  a  better 
l-cnowiedge  of  this  whole  subject  than  probablj' 
anybody  else  in  the  United  States,  in  fact,  remarked 
last  month,  In  his  presidential  address  before  the 
'American  Society  of  Mechanical  Engineers,  that 
the  fuel  value  of  the  dust  alone  was  nil,  and  that 
the  slack  must  be  mixed  with  a  certain  proportion 
of  good  coal  before  it  can  be  put  to  a  satisfactory 
use  as  a  steam-raiser.  Mr.  Coxe  also  emphasized 
the  very  important  fact  that  in  the  considerations 
of  cheap  coal  the  prospective  user  should  try  to 
ascertain  not  how  many  pounds  of  water  will  be 
evaporated  by  one  pound  of  any  coal  in  a  given 
boiler,  but  how  many  pounds  of  water  will  be 
evaporated  for  $1;  that  is  the  vital  point.  Partic- 
ulars of  an  actual  case  which  recently  came  to 
hand  illustrate  its  significance  in  a  very  strilcing 
manner,  though  the  figures  of  cost  would  have  to 
be  somewhat  modified  to  correctly  reflect  present 
conditions.  Relatively  speaking,  however,  they 
fairly  represent  what  may  be  expected  in 
other  instances.  It  appears  that  a  certain  com- 
panj'  burned  coal  screenings  under  their  boilers, 
because  they  could  get  them  for  about  $2  per  ton, 
and  an  important  saving  was  confidently  looked 
forward  to,  because  previously  $5  per  ton  had 
been  paid  for  coal,  though  the  latter  was  of  the 
best  Lehigh  lump  variety.  When  the  coal  bills, 
however,  were  gone  over  after  a  short  trial  period 
it  was  found  that  something  like  three  tons  of 
the  screenings  were  being  burned  under  the  boi- 
lers in  order  to  raise  the  same  amount  of  steam 
formerly  obtained  from  one  ton  of  the  $.5  Lehigh 
coal.  Evidently  there  was  no  economy  in  this, 
and  the  use  of  the  cheap  coal  was  disappointedly 
abandoned. 


STREET    CAR    TRACTION    BY   ACCUMULAT- 
ORS IN  PARIS. 


It  is  several  \-ears  since  the  first  trial  of  electric 
accumulators  for  street  oar  purposes  was  made  in 
Paris.     The  attempt  to  use  them  for  this  purpose 


directly  upon  the  car  axle  and  are  of  the  gearless 
type  and  weigh  7,010  pounds.  They  are  of  the  4- 
pole  ^  Gramme  type,  with  hollow  shaft,  through 
which  the  car  axle  passes.  The  rated  capacity  of 
each  motor  is  10  kilowatts.  The  method  of  load- 
ing and  unloading  the  cells  le  shown  in  the  ac- 
companying figure:  Fig.  3  shows  the  construc- 
tion of  the  tiucii.  and  truck  frame.  The  axle.  A, 
is   connected  by  two   pieces  a,  a',  parallel  to   the 


FIG.    i.      TARIS   ACCUMULATOR     CAR     AND     METHOD 
OF  LOADING. 

car-body,  and  by  a  transverse  piece  C  to  a  central 
piece  T  movable  about  a  pivot  resting  upon  an  in- 
termediate axle,  F.  In  the  same  waj'  the  axle,  B, 
is  joined  to  the  intermediate  axle  at  the  same 
point.  The  purpose  of  this  arrangement  is  sim- 
ilar to  that  kept  in  view  by  the  designers  of  the 
Robinson  radial  truck  used  on  a  number  of  roads 
in  this  country.  It  is,  in  fact,  a  sort  of  radial 
truck,  the  three  axles  of  which  take  the  position 
of  radii  of  the  curve  around  which  the  truck 
passes.  The  car- body  is  carried  upon  the  two 
outside  trucks. 


An  Electrically  Operated  Track  Switch. 


The  improvement  shown  in  the  illustration  is 
designed  principally  for  application  to  electric 
cars.  It  has  been  patented  by  Mr.  Henry  L. 
Falco,  of  No.  643  Carlton  Avenue,  Brooklyn,  N. 
Y.  The  view  in  perspective  shows  the  operation 
of  the  improved  switch.  Fig.  ]  being  a  longitud- 
inal and  Pig.  3  a  transverse  section,  while   Fig.  3 


^^ 


FIG.  3.      RADIAL  TRUCK  USED   ON  A  PARIS   ACCUMULATOR  CAR. 


was  not  successful,  but  the  problem  has  quite  re- 
cently been  taken  up  by  Messrs.  Laurent,  C61y 
and  Sarciat,  using  accumulators  of  the  modified 
Plants  type.  The  number  of  cells  used  on  each 
car  is  108.  The  battery  boxes  are  in  groups  of 
three  in  series,  and  the  connections  are  so 
arranged  that  the  voltage  available  may  be  either 
.50,  100  or  300  as  desired.     The  motors   are  placed 


shows  the  contact-making  device.  The  car  may 
be, supplied  with  the  current  in  the  usual  way, 
the  wire  carrying  such  current  leading  to  the 
contact  maker  just  under  the  car  platform,  and 
carrying  at  its  upper  end  a  foot  piece  to  be 
pressed  by  the  motorman.  The  contact  maker 
adapts  itself  to  any  distance  between  the  car  and 
contact  plates.     The   switch  tongue   turns  on  a 


pivot,  and  is  mounted  in  a  casting  in  the  usual 
way.  A  pin  projects  from  the  tongue  through  a 
slot  in  the  casting,  and  enters  an  arm  on  a  sliding 
rod  in  the  switch  pit,  there  being  on  opposite 
ends  of  the  rod  cross  bars  carrying  armatures 
which  enter  the  colls  of  electromagnets.  These 
magnets  have  short  cores  and  are  inclosed  in  lead 
to  prevent  their  being  acted  on  by  water  entering 
the  pit,  and  the  mechanism  is  inclosed  in  an  iron 
box  with  cross  bars  through  which  the  rod  slides. 
Buffers  are  provided  on  the  rod  to  prevent  shock 
when  the  armatures  are  drawn  in  either  direc- 
tion. There  are  two  insulated  contact  plates  in 
the  roadbed  near  the  track  rail,  a  wire  from  one 
plate  extending  to  one  of  the  magnets,  while  the 
other  plate  is  connected  by  a  wire  with  the  other 
magnet.  When,  therefore,  a  car  approaches  the 
switch,  the  driver  can  swing  the  switch  tongue  in 
either  direction,  to  open  or  close  the  switch  to  the 
main  or  the  side  track,  by  simply  pressing  on  the 
foot  piece  to  bring  the  roller  on  the  lower  end  of  the 
contact  maker  down  upon  one  of  the  contact 
plates  in  the  roadbed,  the  current  then  being 
made  to  energize  one  or  the  other  of  the  magnets 
to  move  the  sliding  rod  connected  with  the  switch 
tongue.  The  box  containing  the  magnets  is 
closed  at  the  top  by  serrated  covers  in  the  usual 
way.  For  our  illustration  we  are  indebted  to  the 
Scientific  Amei'ican. 


Prof.  Elihu  Thomson's  Opinion  of  the  Intramural 
Railway   Plant. 


In  a  general  review  of  the  electrical  exhibits 
at  the  World's  Fair  published  in  the  January 
number  of  the  Engineering  Maganne,  Prof.  Elihu 
Thomson  has  this  to  say  of  the  Intramural  rail- 
way: 

"The  largest  single  exhibit  of  an  electrical  na- 
ture was,  without  doubt,  the  Intramural   railway 


ELECTRICALLY    OPERATED     TRACK   SWITCH. 

and  its  power  house — together  a  grand  practical 
exempllcation  of  electricity  applied  to  traction. 
It  was  remarkable  in  many  ways  as  a  piece  of  en- 
gineering and  operated  with  the  greatest  success. 
It  emphasized  the  fact  that  the  days  of  steam  lo- 
comotives on  elevated  roads  in  cities  are  num- 
bered, and  that  just  as  surely  as  the  horse-car 
has  given  place  to  the  trolley-car,  so  must  the 
electric  motor  supply  steam  propulsion  on  the 
roads  in  question.  Yet  In  1876  there  was  no  hint 
or  suggestion  of  such  extended  use  of  electricity 
on  railways — and,  in  fact,  no  such  application 
had  been  made.  On  the  Intramural  road  a  con- 
ductor rail  with  the  ordinary  rails  for  return  cir- 
cuit was  used,  the  current  being  taken  up  by 
sliding  shoes  bearing  on  the  conductor  rail.  The 
motor  car  at  the  head  of  each  train,  besides  the 
ordinary  seats,  was  supplied  with  four  electric 
motors,  one  geared  to  each  axle  individually, 
while  the  controlling  mechanism  was  arranged  so 
as  to  connect  the  motors  In  simple  series  for  start- 
ing and  to  make  successive  changes  passing 
through  intermediate  connections  until  the  one 
having  all  the  motors  in  parallel  was  reached,  the 
condition  for  maximum  speed. 

"This  arrangement,  with  refinements  of  detail 
especially  designed  for  this  work,  and  first  put 
into  full  operation  at  the  World's  Fair,  gave  great 
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economy  as  well  as  flexibility  in  the  handling  of 
the  trains.  One  of  the  best  illustrations  of  the 
progress  in  the  art  of  electrical  engineering  in 
the  past  few  years  was  the  building  in  the  station 
of  the  Intramural  road  of  the  great  direct  coupled 
continuous  current  dynamo  of  2,000  horse-power 
capacity.  This  machine — by  far  the  largest  con- 
tinuous current  dynamo  ever  made — was  lately 
described  by  its  designer,  Horace  F.  ParshalL*  It 
is  a  comparatively  simple  undertaking  to  design 
and  construct  very  large  alternating  current  gene- 
rators, since  in  many  respects  they  are  like  dupli- 
cations or  enlargements,  simply,  of  the  elements 
of  smaller  similar  machines.  This  is  not  so  with 
continuous  current  types,  as  the  problems  of 
armature  reaction,  air  gap,  and  self-induction  as 
affecting  the  working  of  the  commutator  at  vari- 
ous loads  have  to  be  carefuilj'  estimated,  while 
the  relation  of  turns  on  the  armature  to  number 
of  segments  in  the  commutator,  the  proper  pro- 
portions and  construction  of  the  commutator  it- 
self, and  the  other  proportions  have  to  be  studied 
with  great  care  and  adjusted  within  limits.  All 
this  makes  the  production  of  so  large  a  machine, 
built  as  it  was  without  previous  e.xperiment,  and 
its  parts  put  together  even  to  the  assembling  of 
the  sheet  iron  pieces  of  the  armature,  in  the 
station  itself,  a  veritable  triumph  of  engineering 
skill." 


ENGINEERING  THE  ESTABLISHMENT  OF 
COMPETITIVE  ENTEBPKISES.1 


BY    THOMAS    D.    WEST. 


In  days  of  sharp  competition,  the  starting  of 
new  enterprises  soon  places  upon  the  shoulders  of 
its  managers  and  investors  a  weight  they  had  not 
figured  on  carrying,  and  all  sentimental  ideas  of 
self  importance  and  there  is  "millions  in  it"  van- 
ish long  before  dividends  are  declared. 

Could  the  struggles  of  late  enterprises  to  get  a 
foothold  be  fully  outlined,  we  could  not  fail  to 
have  volume  after  volume  giving  recitals  of  trials, 
that  could  the  principals  in  them  have  foreseen 
what  they  had  to  go  through  and  the  chances  to 
be  taken  ere  they  could  establish  a  paying  busi- 
ness, there  would  have  been  much  hesitancy  be- 
fore starting  in  and  a  great  probability  of  their 
not  having  done  so. 

The  writer  having  fought  through  two  such 
undertakings  within  the  pist  Ave  years,  the  first 
being  lost  by  fire,  should  be  in  a  position  to 
know  from  e.xperience  some  of  the  difficulties  at- 
tending the  establishment  of  a  business 
open  to  free  competition,  an  element  most  all  new 
enterprises  have  to  figure  on  combatting. 

Of  the  man}'  struggles  to  be  met  and  mastered 
there  IS  none  more  serious  than  that  of  getting  a 
works  filled  with  competent  and  faithful  em- 
ployes having  qualifications  such  as  are  necessary 
to  all  the  many  diflierent  characteristic  lines  of 
work  called  for  in  their  business 

I  know  there  are  those  which  would  not  believe 
it,  but  nevertheless  such  is  true;  there  are  indus- 
tries which  it  may  take  from  one  to  three  years 
to  procure  the  character  of  emploj'es  they  would 
like  to  see  filling  all  posts  of  duty,  and  one  factor 
most  all  new  enterprises  should  specially  figure 
on  at  the  start  is  that  of  not  being  compelled  to 
rush  out  work  to  the  full  capacity  of  the  plant. 

The  endeavor  to  do  this  w  11  often  entail  serious 
loss  financially.  There  are  few  whose  character 
of  manufacture  will  admit  of  such  proceedings 
without  loss,  but  with  most  all  it  is  much  the  bet- 
ter plan  to  go  easy  for  the  first  year  and  be  under 
as  few  obligations  as  possible  in  matters  of  manu- 
faturing  their  product. 

In  first  starting  business  the  quality  and  i|uan- 
tity  of  an  empleye's  dally  output  is  to  be  con- 
sidered and  a  new  firm  will  by  having  new  ap- 
pliances, etc.,  have  their  own  customs  and  stand- 
ards they  will  desire  to  see  adopteil  and  achieved, 
and  no   matter  If  the  mechanic    or   employe  did 

*.See  Ihe  Stueet  Rsilwav  Ga/.stte  for  Sept.  9,  1803. 
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do  the  same  character  of  work  in  his  last  place, 
their  standard  is  not  yours  and  you  want  the 
benefit  of  modern  arrangement  and  tools  and  the 
work  done  to  your  ideas. 

If  your  plant  is  rushed  your  men  will  know  it, 
and  in  nine  cases  out  of  ten  you  will  find  yourself 
placed  in  the  position  to  shut  up  shop  or  let  the 
employes  establish  their  own  notions  of  the  cus- 
toms and  standards  to  be  adopted.  No  one  but 
an  e.xperlenced  manager  knows  how  difficult  and 
expensive  it  is  to  undertake  to  change  the  cus- 
toms and  standards  in  a  workshop  after  they  are 
once  established. 

If  in  first  starting  up,  a  firm  could  be  assured 
of  filling  all  its  positions  with  men  having  the 
character  and  qualifications  they  would  like  them 
to  have,  and  not  before  they  can  procure  one  such, 
have  to  discharge  in  some  cases  a  dozen,  business 
could  be  figured  differently  and  the  rushing  of 
the  plant  to  its  full  capacity,  turning  out  the 
quality  and  quantity  desired  profitably,  could  be 
much  more  satisfactorily  relied  upon. 

Taking  the  employe's  side  of  the  subject,  it  is 
also  better  for  them  that  the  starting  off  of  a  new 
plant  should  go  slow,  for  it  gives  all  more  room  to 
work,  a  better  chance  for  the  overseer  to  assist 
them  in  systematizing  and  becoming  accustomed 
to  their  labors,  and  should  the  employe  at  first 
not  manifest  the  ability  required,  business  not 
being  rushing,  the  overseer  can  permit  the  man 
hanging  en  a  little  longer  to  see  if  he  can  make 
any  success  of  him  and  often  eventually  thereby 
making  a  good  reliable  man  that  can  stay  as  long 
as  he  may  desire,  otherwise  he  might  be  walking 
the  streets  looking  for  work. 

A  factor  to  also  be  considered  by  the  employer 
and  the  employe  in  starting  a  new  plant  is  the 
much  less  risk  taken  of  persons  being  injured 
where  there  is  much  new  machinery  with  green 
hands  to  run  it. 

It  is  much  better  for  the  overseer  to  have  ample 
time  to  watch  and  educate  employes  in  the  use 
of  tools  and  machinery  than  have  them  all 
crowded  together  with  a  "go  as  you  can"  princi- 
ple, injuring  themselves  and  breaking machinerj'. 

Another  good  reason  why  It  is  advisable  for 
new  firms  to  figure  on  going  slow  the  first  year,  is 
to  test  its  machinery.  The  plant  is  yet  to  be 
built  that  for  the  first  year  did  not  discover  many 
weak  points  in  its  appliances  and  machinery  that 
required  shut  downs  and  time  to  strengthen  and 
repair,  and  If  rushed  with  work  things  will  often 
be  found  to  go  wrong  that  would  not  have  given 
any  trouble  could  there  only  have  been  time 
spared  to  humor  and  nurse  them,  for  new  ma- 
chinery often  requires  such  treatmant  in  order  to 
have  it  run  and  act  well  just  as  much  as  a  sick 
child. 

In  nine  cases  out  of  ten  a  plant  will  be  more 
sure  of  making  money  by  going  slow  the  first 
year  than  by  attempting  to  drive  the  plant  to  Its 
utmost  capacity,  and,  it  is  pretty  sure  to  be  the 
case  that  more  money  is  laid  out  to  put  up 
buildings  and  place  machinery  ready  to  start 
than  was  figured  on,  and  the  establishment  often 
finds  itself  left  with  a  very  small  working  capital; 
if  with  such  It  is  attempted  to  rush  business  the 
first  year,  the  chances  are  very  favorable  for  the 
plant  sinking  or  getting  In  a  hole  it  will  require 
several  years  of  profitable  work  to  get  it  out  of.  If 
at  all,  for  when  financial  matters  start  going 
down  hill  they  often  go  as  It  on  a  greased  plank. 
In  business  matters  the  margin  for  profit  these 
days  is  very  small. 

A  firm  cannot  survive  many  blunders  and  the 
attempt  to  rush  business  the  first  year  is  gen- 
erally to  try  a  risk.  "Be  sure  you  are  right  then 
go  ahead." 


NEW    AGREEMENT    BETWEEN   THE     WEST 

END  STREET    RAILWAY    COMPANY  AND 

ITS  EMPLOYES. 


Toronto,  Ont. — An  application  has  been  made  to 
the  Legislature  to  amalgamate  the  City  and  Sub- 
urban Electric  Hallway  Company  and  the  Daven- 
port Street  Railway  Company,  under  the  name  of 
"The  Toronto  SuburbanRallway  Company,"  with 
a  capital  of  $250,000. 


Upon  January  1  the  new  Massachusetts  law 
went  into  effect  compelling  the  West  End  Street 
Railway  Company  of  Boston  to  limit  the  work  of 
Its  employes  on  cars  to  10  hours  per  day  to  be 
done  in  12  consecutive  hours,  This  necessitated 
a  new  agreement  between  the  company  and  its 
employes  as  it  had  been  the  custom  of  the  com- 
pany to  employ  men  on  the  "regular  extra  cars" 
whose  10  hours,  service  extended  over  a  period  of 
15  hours.  The  agreement  which  went  into  effect 
last  Monday  is  here  given  in  full  together  with 
an  explanatory  letter  of  the  company  in  reply  to 
certain  criticisms: 

Agreement,  made  this  twenty-seventh  day  of  Decem- 
ber, 1S9S,  by  and  between,  the  West  End  Street 
Railioay  Company  and  the  Conductors,  Drivers, 
and  Motormen  in  its  employ,  as  follows: 
Article  li  All  revenue  work  in  car  service  shall 
be  described  as  regular  cars,  extra  icars,  and  spe- 
cial (or  chartered)  oars. 

Art.  2.  No  more  than  ten  (10)  hours'  platform 
work,  to  be  performed  within  twelve  (12)  consecu- 
tive hours,  will  be  exacted  from  conductors, 
motormen,  and  drivers  In  any  one  day,  except  as 
provided  by  law.  Time  to  be  calculated  from  the 
time  they  pull  out,  or  swing  on,  until  relieved  or 
the  car  put  up. 

Art  3.  The  time  elapsing  at  the  end  of  routes 
between  schedule  time  and  allowed  time,  com- 
monly called  "lay  offs,"  and  also  the  time  con- 
sumed in  running  from  the  car  house  to  the  start- 
ing point  of  line,  commonly  called  "pull  outs," 
and  vice  versa,  shall  be  considered  as  platform 
work,  to  be  paid  for  at  regular  rates.  This  ap- 
plies to  both  regular  and  extra  men.  All  lay  offs 
of  thirty  (30)  minutes  or  less  to  be  considered  plat- 
form work. 

Art.  4.  All  work  done  by  regular  men  shall  be 
laid  out  on  the  basis  of  ten  (10)  hours'  work,  to  be 
done  In  not  more  than  twelve  (12)  consecutivp 
hours,  and  men  shall  be  paid  at  the  rate  of  two 
dollars  and  twenty-five  ($2. 25)  cents  per  day  for  all 
platform  work,  as  described  in  Art.  2. 

In  all  cases  wherein  the  work  of  regular  men, 
owing  to  accident  or  unavoidable  delay,  exceeds 
ten  (10)  hours,  such  over-time  shall  be  .paid  at  the 
rate  of  twenty-four  (2-1)  cents  per  hour,  in  addition 
to  the  amounts  above  provided,  as  follows; 

For  ten  (10)  minutes  or  less 4  cents. 

For  over  ten  (10)  minutes,  and  less   than   twenty- 
one  (21)      ...,.,,....,.,, 8  cents. 

Men  doing  the  full  schedule  work,— which  shall 
not  exceed  seven  and  one-half  (7i)  hours,— on 
regular  night  cars,  shall  receive  two  dollars  and 
twenty-five  ($2.25)  cents. 

Extra  cars  shall  be  paid  at  the  rate  of  twenty- 
seven  and  one-half  (27+)  cents  per  hour,  except  in 
cases  where  the  total  work  In  twelve  (12)  consec- 
utive hours  amounts  to  five  (5)  hours,  or  more.  In 
which  case  the  rate  shall  be  twenty-two  and  one- 
half  (22*)  cents  per  hour. 

Art.  5.  All  special  (chartered)  cars,  starting 
previous  to  ten  (10)  p.  m,  to  be  paid  at  the  rate  of 
thirty  (30)  cents  per  hour.  Conductors,  drivers, 
and  motormen  of  such  cars,  starting  between  ten 
(10)  p.  M.,  and  five  (5)  a.  m.,  shall  be  paid  one  dol- 
lar ($1.00)  for  the  first  two  (2)  hours,  or  fraction 
thereof,  and  at  the  rate  of  fifty  (50)  cents  per  hour 
thereafter. 

Art.  0.  Men  shall  report  ten  (10)  minutes  before 
the  starting  time,  with  the  exception  of  trips 
after  meal  hours,  when  five  (5)  minutes  will  be 
required,  but  If  from  any  cause  a  conductor, 
driver,  or  motorman  does  not  report  as  above 
specified,  to  take  out  his  car  on  time,  and  has  not 
previously  notified  the  foreman  or  starter  of  the 
station  of  his  inability  to  do  so,  he  shall  be 
charged  with  one  miss,  for  which  he  shall  be 
placed  at  the  foot  of  the  extra  list  for  three  (3) 
days. 

But  all  men  on  cars  starting  before  three  (3) 
o'clock  p.  M.,  who  report  within  one  hour  after 
their  car  has  gone  out,  shall  be  placed  at  the  foot 
of  the  extra  list  for  that  day  only. 

On  cars  starting  after  these  (3)  o'clock,  v.  m., 
such  men  shall  be  placed  at  the  foot  of  the  extra  list 
for  the  balance  of  that  day,  and  also  for  the  fol- 
lowing day,  and  in  either  case  shall  be  charged 
with  a  tardy  report,  and  for  the  fourth  tardy  re- 
port they  shall  be  charged  with  a  miss. 

Three  (3)  subsequent  misses  shall  be  treated  in 
nice  manner,  but  tor  the  fifth  within  one  year  he 
shall  have  the  standing  only  of  a  new  man  em- 
ployed by  the  Company,  beginning  at  the  bottom 
of  the  extra  list.  A  Division  Superintendent  may, 
within  his  discretion,  accept  an  excuse  from  an 
employe  for  the  first  or  any  subsequent  miss. 

When  conductors,  drivers,  or  motormen  are 
placed  at  the  foot  of   the  extra  list  for  missing,  as 
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provided  In  this  article,  ttiey  shall  report  (at  the 
station  to  which  they  have  been  ordered)  each 
day  while  so  rated  at  seven  (7)  a.  ii.  roU-call,  and 
remain  until  six  (0)  o'clock,  p.  m.,  unless  detailed 
or  excused.  Each  failure  to  do  so  will  be  called 
a  miss,  and  wdl  entail  an  additional  day  at  the 
foot  of  the  list. 

Art.  7.  All  extra  conductors,  drivers  and  motor- 
men  shall  report  each  day  at  seven  (7)  A.  m.  roll- 
call  at  the  station  to  which  they  are  regularly 
assigned  for  work,  and  remain  there  until  six  (6) 
o'clock  p.  M.,  unless  detailed  or  excused.  Failure 
to  do  so  will  place  the  offender  at  theafoot  of  the 
extra  list  for  one  day.  All  subsequent  misses  will 
be  dealt  with  at  the  discretion  of  the  Division 
Superintendent. 

Extra  men  will  find  it  to  their  advantage  to 
report  before  seven  (7)  A.  M.  roll-call,  and  men  so 
reporting  after  five  (5)  o'clock,  a.  m.,  shall  be 
listed  and  receive  work  in  rotation  as  they  report, 
holding  such  position  only  until  seven  (7)  A.  jr., 
after  which  time  each  man  will  take  his  regular 
position  on  the  list. 

The  Division  Superintendent  may  detail  in  rota- 
tion extra  men  to  report  at  any  station  prior  to 
seven  (7)  a.  ii.  Men  especially  detailed  for  early 
work  shall  have  precedence  for  work  given  out 
before  seven  (7)  o'clock  A.  m.  Failure  to  report  on 
time  will  subject  the  offender  to  the  same  pen- 
alty as  provided  for  extra  men  missing  at  seven 
(7)  A.  M.  roll-call. 

Work  to  be  given  out  to  the  extra  men  on  the 
following  plan: 

When  there  is  but  one  central  station  or  head- 
quarters for  the  assignment  of  extra  men  in  a  Di- 
vision, the  man  longest  in  service  on  that  Divis- 
ion shall  be  the  first  man  on  the  list,  and  shall  be 
assigned  to  the  first  vacancy  occurring  each  day, 
unless  already  detailed  or  excused. 

When  there  is  more  than  one  central  station  or 
headquarters  for  the  assignment  of  extra  men  in 
a  Division,  men  shall  be  rated  by  stations,  at  each 
of  which  the  man  longest  in  service  on  that  Di- 
vision shall  be  the  first  man  on  the  list,  and  shall 
be  assigned  to  the  first  vacancy  occurring  each 
day  at  that  station,  unless  already  detailed  or  ex- 
cused. 

Extra  men  shall  retain  their  position  or  rating 
on  the  list  when  returning  from  any  forenoon  de- 
tail, said  position  or  rating  to  cease  if  also  as- 
signed to  work  on  the  afternoon  list  or  detail. 
With  this  exception  work  given,  out  to  extra  men 
at  any  time  of  day  shall  be  according  to  rating. 

Sunday  work  shall  be  given  out  by  beginning  at 
the  bottom  of  the  extra  list. 

Art.  8.  Conductors,  drivers  and  motormen  of 
all  cars  starting  at  or  before  five  thirty  (.5:30)  a. 
M.,  to  have  one  half  hour  for  breakfast,  which 
shall  not  be  considered  as  platform  work,  and 
these,  and  all  other  conductors,  drivers,  and  mo-_ 
tormen  to  have  at  least  one  hour,  and  as  far  as 
practicable,  one  hour  and  thirty  minutes  for  din- 
ner, said  time  to  be  fixed  as  near  the  middle  of 
the  day's  work  as  practicable. 

Art.  9.  Regular  men,  having  no  Sunday  time, 
when  compelled  to  report,  shall  be  paid  for  the 
time  they  are  held  at  the  station. 

Art.  10.  When  in  any  Division  there  is  a  regu- 
lar car  to  be  given  away,  arising,  directly  or  indi- 
rectly, from  resignation  or  discharge,  the  regular 
man  who  has  been  longest  in  the  service  of  the 
Company  in  that  Division  shall  have  the  prefer- 
ence in  making  application  for  such  car.  All 
oars  shall  be  advertised  on  the  list  at  least  three 
days  before  they  are  given  away. 

When  necessary  to  re-rate  the  men  at  one  or 
more  stations,  they  shall  be  rerated  at  those  sta- 
tions only,  the  car  getting  through  first  according 
to  schedule  to  be  given  the  man  at  those  stations 
who  has  been  longest  in  service  on  that   Division. 

Regular  cars  to  be  given  away,  arising  from 
change  of  time-tables,  shall  be  given  to  the  e.xtra 
men,  beginning  at  the  head  of  list,  but  when 
regular  cars  are  lost  by  change  of  time,  the 
men  displaced  shall  have  the  place  on  the  extra 
list  to  which  they  are  entitled  by  their  rating. 

If  a  line  of  cars  is  transferred  from  one  Division 
to  another,  the  men  running  those  oars  shall,  if 
they  desire,  also  be  transferred,  and  shall  retain 
their  cars  until  a  change  of  time,  or  new  rating, 
when  they  shall  be  rated  from  the  last  time  they 
hired  with  the  Company. 

This  article  is  subject  to  the  provision  that  no 
man  shall  be  assigned  to  service  upon  an  electric 
car,  unless,  in  the  judgment  of  the  Division 
Superintendent,  he  is  competent  for  such  service. 

Art.  11.  If  possible,  no  man  shall  be  compelled 
to  work  more  than  two  (3)  weeks  without  having 
a  day  off  if  he  desires  it.  Regular  meu,  or  extra 
men  when  assigned  for  work,  desiring  to  be  ex- 
cused, must  notify  the  official  in  charge  of  the 
station  from  which  they  run,  or  at  the  office  of 
the  Superintendent  (as  he  may  direct),  on  or  be- 
fore two  (3)  o'clock  p.  M.,  on  the  day  preceding 
the  day  they  desire  to  be  excused.  Men  asking  to 
be  off,  having  failed  to  give  notice  on  the  previous 
day,  shall,  if  excused,  forfeit  to   the   men   taking 


their  places  all  pay  for  the  trips  they  have  run, 
when  the  same  do  not  constitute  half  of  the  plat- 
form work  on  that  car  for  the  day. 

Art.  13.  If,  under  pressure  of  necessity,  a 
Division  Superintendent  decides  It  to  be  expedient 
to  run  extra  trips,  he  may  call  upon  regular  men 
for  such  duty;  but  a  record  of  such  extra  work 
shall  be  kept,  and  such  work  shall  be  distributed 
as  nearly  as  possible,  from  time  to  time,  among 
all  the  regular  men  on  that  Division,  so  that  no 
man  may  be  called  upon  to  do  more  than  his  fair 
share  of  extra  work  of  this  nature. 

Regular  men,  when  called  upon  to  do  such  extra 
work,  shall  be  paid  at  the  rate  of  thirty  (30)  cents 
per  hour,  no  single  trip  of  this  kind  to  be  run  at 
less  than  fifty  (50)  cents.  Regular  men  so  report- 
ing shall  receive  not  less  than  fifty  (50)  cents, 
whether  the  trip  be  run  or  not. 

When  necessary  to  loan  men  from  one  Division 
to  another,  they  shall  be  taken  from  the  bottom 
of  the  extra  list,  and  shall  receive  for  each  day 
so  detailed  not  less  than  one  dollar  ($1.00),  but 
shall  not  take  precedence  over  the  extra  men  in 
the  Division  to  which  they  have  been  loaned. 

Art.  13.  On  all  lines  where  the  running  time 
Is  less  than  one  (1)  hour  and  forty  (40)  minutes 
per  round  trip,  Sunday  regular  work  will  be  laid 
out  on  a  basis  of  nine  (9)  hours -in  eleven  (U),  not 
to  exceed  nine  and  one-halt  (9.})  In  eleven  and  one- 
half  (Hi)  consecutive  hours. 

Regular  men  having  no  Sunday  time  shall  have 
the  preference  over  extra  men  for  Sunday  work, 
if  they  desire  It. 

All  Sunday  work  on  regular  cars  shall  be  paid 
for  at  the  rate  of  two  dollars  and  twenty-five 
($3.35)  cents  per  day. 

Art.  li.  No  employe's  position  as  conductor, 
driver  or  motorman  will  be  kept  for  him  longer 
than  thirty  (30)  days,  provided,  however,  that  if 
he  is  sick,  the  conductors,  drivers,  or  motormen 
rating  below  him  on  that  line  shall  be  advanced 
one  car,  the  final  vacancy  thus  created  to  be  filled 
from  the  head  of  the  extra  list,  and  the  original 
rating  shall  be  restored  upon  his  return  to  car 
service.  If  he  Is  otherwise  employed  by  the  Com- 
pany, the  oar  shall  be  advertised  after  the  expir- 
ation of  thirty  (30)  days  and  given  away,  subject 
to  being  restored  to  the  man  upon  his  return  to 
car  service. 

Art.    15.      When    working   on    snow-plows    or 
levelers,  the  rates  of  pay  sha.l  be  as  follows: 
^Drivers  of  six  (6)  horse  teams  shall  receive   40 
cents  per  hour. 

Drivers  of  four  (4)  horse  teams  shall  receive  35 
cents  per  hour. 

Motormen  on  electric  plows  shall  receive  35 
cents  per  hour. 

Conductors,  drivers,  and  motermen  not  working 
on  cars  shall  have  the  preference  in  snow  work, 
other  than  above  named,  and  shall  be  paid  thirty 
(30)  cents  per  hour;  counting  from  the  time  they 
report  at  the  station  until  they  are  excused. 

Art.  IG.  Men  shall  be  furnished,  where  neces- 
sary, to  carry  the  pole  in  four  (4)  horse  time. 

Art.  17.  Conductors,  drivers,  and  motormen 
shall  at  all  times  while  on  duty  wear  a  full  regu- 
lation suit  and  cap,  as  follows: 

The  regulation  uniform  shall  consist  of  a  double- 
breasted  sack  coat  of  navy  blue  cloth,  with  vest  and 
trousers  of  the  same  material. 

The  uniform  overcoat  shall  be  double-breasted  and  of 
navy  blue  cloth,  but  wearing  it  shall  not  be  compulsory 
upon  drivers  and  motormen. 

The  regulation  cap  shall  be  of  black  serge.  j?rom  No- 
vember 1  10  April  15,  a  navy  blue  Scotch  Havelock  cap  may 
be  worn,  and  during  .June,  .July  and  August,  a  regulation 
straight-brimmed  brown  straw  hat  may  be  worn  by  motor- 
men  and  drivers. 

The  cap  of  the  conductor  must  have  a  one-quarter  inch 
gilt  stripe  on  the  upper  side  of  the  band  or  lapel,  and  the 
cap  or  hat  of  the  motorman  or  driver,  with  the  exception 
of  the  rubber  hat,  must  have  a  (quarter-inch  silver  stripe 
on  the  upper  side  of  the  baud  or  lapel. 

During  extremely  hot  weather,  a  black  alpaca  coat  or 
vest,  with  the  Company's  regulation  buttons,  may  be  worn 
by  either  conductors,  motormen  or  drivers. 

From  November  1  to  April  15,  motormen  and  drivers, 
when  wearing  overcoats,  need  not  wear  the  uniform  suit. 
During  wet  weather  they  may  wear  a  rubber  coat,  and  dur- 
ing cold  weather  they  may  wear  a  fur  coat. 

All  uniform  garments,  except  the  rubber  and  fur  over- 
coats, must  be  equipped  with  the  Company's  regulation 
buttons,  which  will  be  furnished  by  the  Company  upon  re- 
ceiving a  deposit  therefor.  Upon  the  termination  of  ser- 
vice of  an  employe,  the  buttons  must  be  returned  to  the 
Company,  and  the  deposit  will  be  repaid. 

Suits,  overcoats  and  caps  may  be  purchased  by  the  men 
where  thej-  choose,  but  must  be  of  good  quality,  will  be  in- 
spected from  time  to  time,  and  must  be  kept  in  good  con- 
dition and  renewed  when  necessary. 

Regulation  badges  shall  at  all  times  be  worn  upon  the 
cap  or  hat,  plainly  exposed  to  view. 

Conductors,  motormen  and  drivers  may  ride  upon  the 
cars  without  payment  of  fare  only  loheii  in  full  uniform  as 
above  provided  for. 

Art.  IS.  All  employes  who  deposit  five  (5)  dol- 
lars or  over  with  the  Company  shall  receive  four 
(4)  per  cent,  per  annum  Interest  on  such  deposit 
after  thirty  (30)  days. 

Art.  19.  Charges  for  damages  occurring  by 
the  carelessness  of  a  motorman,  driver  or  con- 
ductor shall  be  based  upon  the  actual  cost  of  re- 
pairs necessary  to  make  good  such  damages  after 
fair  investigation. 

Art.  30.  No  otilcial  in  the  employ  of  the  Com- 
pany shall  be  allowed   to   keep   boarders,  lodgers, 


or  engage  In  any  business  In  which  he  may  re- 
ceive compensation  from  a  driver,  motorman  or 
conductor  when  attention  has  been  called  to  it. 

Art.  31.  Thecompany  will  recognize  a  commit- 
tee of  eight  (8)  (wltn  or  without  a  stenographer),  to 
consist  of  one  employe  from  each  Division,  who 
shall  have  full  powers  to  adjust  grievances  arising 
under  this  agreement  with  the  management  upon 
conference.  All  grievances  shall  be  thoroughly 
Investigated  by  the  committee  before  any  confer- 
ence, and  any  request  for  a  conference  shall  be 
accompanied  by  a  written  statement  of  the 
grievances  to  be  acted  upon. 

Art.  23.  All  service  upon  the  cars  of  this  Com- 
pany shall  be  governed  by  such  rules  and  regula- 
tions not  conflicting  with  the  terms  of  this  agree- 
ment as  the  management  may  from  time  to  time 
establish. 

Art.  33.  Complaints  shall  be  fairly  Investi- 
gated, and  employes  exonerated  shall  be  paid  for 
any  lost  time. 

Art.  34.  A  copy  of  these  regulations  shall  be 
framed  and  posted  in  the  lobbies  of  the  .several 
stations. 

This  agreement  shall  go  into  effect  January  1, 
1895,  and  shall  remain  la  force  for  a  term  of  one 
year  thereafter.  Executed  of  the  date  first  above 
written. 

West  End  Street  Railway  Compant. 

ay General  Manager. 

Approved President. 

Committee  of  Conductors,  Motormen  and    Drivers   duly 
authorized  to  esecute  said  agreement. 


After  the  Issue  of  the  above  agreement  between 
the  West  End  Street  Railway  Company  and  its 
employes  some  of  the  Boston  papers  took  uo  the 
question  on  behalf  of  the  employes,  representing 
that  the  agreement  was  an  unfair  one  for  certain 
classes  of  the  men.  In  reply  to  these  criticisms 
the  company  issued  early  this  week  the  following 
statement: 

Certain  statements  have  appeared  in  the  press 
in  reference  to  labor  diificultles  on  the  West  End 
Street  Railway,  and  that  there  Is  great  dissatisfac- 
tion among  the  men,  who  believed  that  the  com- 
pany had  not  done  what  it  could  for  them  under 
the  law,  and  was  violating  an  agreement  which 
was  signed  on  Saturday  last  to  cover  the  relations 
between  the  company  and  Its  employes  for  the 
ensuing  year. 

It  is  but  fair  to  state  that  the  best  efforts  of  the 
management  of  the  West  End  Street  Railway  are 
always  put  forth  to  caj-ry  out  strictly  every  agree- 
ment made  with  its  employes,  and  that  the  em- 
ployes and  their  committee  are  well  aware  that 
such  Is  the  case. 

That  the  enforcement  of  the  new  law,  which 
for  the  West  End  Street  Railway  Company  be- 
came operative  on  the  first  day  of  January,  would 
cause  great  dissatisfaction  among  the  extra  men, 
and  hardship  to  them,  was  something  which  the 
railway  company  anticipated  and  deplored.  The 
new  law  works  a  particular  hardship  in  the  case 
of  the  extra  men,  and  one  which  Is  not  fully 
understood  by  the  men  generally.  Heretofore 
it  has  been  the  practice  to  give  extra  men 
a  full  day's  work  by  grouping  together  extra 
morning  trips  and  extra  afternoon  or  evening 
trips  with  one  less  trip  than  a  regular  car  as  a 
day's  work,  making  considerably  less  than  10 
hours'  platform  work,  but  a  total  length  of  day  of 
approximately  fifteen  hours.  This  has  never 
been  considered  a  hardship  by  the  e.xtra  men,  but 
on  the  contrary  the  demand  has  alwaj'S  been  for 
a  greater  number  of  these  day's  works,  which 
have  been  known  b.y  the  name  of  "regular  extra 
cars."  Under  the  new  law  the  company  cannot 
exact  from  any  of  its  employes  on  cars  more  than 
ten  hours'  work,  to  be  done  In  twelve  consecutive 
hours,  and  the  extra  man,  therefore,  who  has 
certain  work  in  the  morning,  cannot  have 
assigned  to  him  work  in  the  afternoon  which 
would  overrun  twelve  hours  as  a  total  length  of 
day.  In  arranging  the  time  tables  for  extra  men, 
every  effort  has  been  made  to  group  the  trips  so 
as  to  favor  the  men  as  far  as  possible,  but  not- 
withstanding this,  there  remain  some  men  who 
do  not  draw  under  this  law  adequate  pay. 

Owing  to  absence  of  regular  men  from  various 
causes,  the  work  of  extra  men  varies  from  day  to 
day,  and  the  man  who  has  a  small  day's  work 
one  day,  may  have  a  full  day  another,  the  work 
being  given  out  strictly  according  to  the  agree- 
ment, which  gives  precedence  to  the  man  longest 
In  the  service. 

So  radical  a  change  in  the  method  of  paying 
employes  on  street  cars  could  not,  of  course,  be 
made  without  some  dlfficuities  and  friction  aris- 
ing on  Its  first  introduction,  but  these  difficulties 
will  doubtless  be  overcome  In  some  way  by  con- 
certed action  between  the  employes  and  the  com- 
pany. 
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THE  STREET  RAILWAY  GAZETTE. 


January  0,  1894. 

General  Manager  Hopkins  in  his  annual  report 
defended  the  present  train  service.  Since  the 
close  of  the  World's  Pair  the  time  intervals  be- 
tween trains  have  been  increased  and  the  num- 
ber of  cars  has  been  decreased.  This  action  has 
subjected  the  management  to  no  little  criticiBm. 
Mr.  Hopkins,  said  it  would  be  necessary  for  the 
company  to  make  e.xtensive  repairs  of  its  rolling 
stock  at  a  cost  of  $27,750,  and  eventually  it  would 
need  more  oars.  The  report  said  after  paying  in- 
terest due  January  1  on  the  $3,000,000  of  second 
section  bonds,  there  would  be  left  in  the  treasury 
about  $400,000.  These  bonds  were  negotiated  at 
about  75  cents  on  the  dollar.  The  General  Man- 
ager's experience  as  to  the  cost  of  operating  trains 
was  summed  up  as  follows:  The  cost  of  running 
a  five  car  train  for  eight  hours  Is  $35;  a  four  car 
train,  $21.05;  a  three  car  train,  $18.30;  a  two  car 
train,  $12.45;  a  one  car  train,  $11.  The  general 
manager's  report  concluded  with  the  statement 
that  further  extensions  of  the  road  were  posi- 
tively essential  to  its  well  being  and  prosperity. 

In  the  following  statement  is  shown  the  opera- 
tions of  the  road  since  the  company  took  posses- 
sion December  16,  1893.  The  returns  are  given 
for  the  fifteen  days  of  December,  1893,  and  for 
each  month  of  1893.  The  number  of  passengers 
carried,  income,  and  expenses  were  as  follows; 

Receipts.  Expenses.  Passengers. 

Decemberie,  1892 S  33,684  $39  863  653,000 

.January.  1893 52,,566  49,705  1,051,000 

February 63,822  48,810  1,0.56,000 

March 63,716  E3,969  1,374.000 

April 78.049  53,393  1 ,560,000 

May 165,234  90,814  :j,306,000 

June 171,733  84,964  3,474,000 

July 153,130  77,534  3,043,000 

August 162,047  67,327  3,241,000 

September....            190,693  83,004  3,931,000 

October 268,811  93  961  5,370,000 

November 73,883  56,.509  1,467,000 

De^:ember 64,168  57,647  1,383,000 

$1,535,471        $816,495         30,709,000 
COST   OF  CABEYING   PASSENGERS 

The  following  table  shows  the  percentage  of 
earnings  to  operating  expenses  each  month,  and 
the  actual  cost  of  carrying  passengers  each 
month: 

Cost  per 

Percent-  passca- 

aee.  ger. 

Decemberie  1893 91.2  .0457 

January  1893 94  6  .0473 

February 92.5  .0463 

March 85.0  .0424 

April 68.5  .0349 

May  64.5  .0274 

June 48.5  .0243 

July 60.9  .0255 

August 41  6  .0208 

September 41.7  .0209 

October 35.0  .0175 

November 77,6  .0388 

December 89.9  .0413 

Average 55.9  .0376 

E.  L.  Lobdell  representing  the  opposition  to  the 
existing  management  presented  a  statement  ir. 
which  he  criticized  the  policy  of  the  company 
and  changes  in  the  train  service  as  follows: 

The  Chicago  and  South  Side  Rapid  Transit 
railroad  company  has  labored  under  sreat  disad- 
vantage from  the  time  of  its  inceptionr  It  bought 
the  real  estate  for  its  right  of  way  on  a  rising 
market,  and  commenced  at  the  wrong  end  of  the 
road  to  make  purchases.  By  commencing  toward 
the  down-town  end  and  buying  south  the  cost  of 
the  real  estate  needed  for  the  right  of  way  was  put 
up  on  themselves  until  the  actual  outlay  below 
Thirty-ninth  street  amounted  to  probably  double 
what  it  would  have  been  if  the  purchases  had  be- 
gun at  the  south  end.  The  company  had  serious 
financial  trouble;  frequently  did  not  know  where 
the  money  was  coming  from  to  pay  judgments 
rendered  for  right  of  way  and  other  expenses;  bonds 
had  to  be  sold  for  what  they  would  bring.  The 
par  value  of  bonds  now  outstanding  amounts  to 
$10,500,000.  Nobody  familiar  with  the  methods 
employed  in  building  this  road  believes  any  such 
amount  as  this  ever  went  into  the  property;  owing 
to  one  unfortunate  circumstance  after  another, 
the  cost  of  the  road  was  increased  very  much  be- 
yond what  it  should  have  been. 

A  merchant  starting  in  business  usually  figures 
that  it  will  take  a  number  of  years  at  least  to 
build  up  a  business  which  will  be  profitable  and 
pay  any  return  on  the  capital  in\'osted.  Stock- 
holders in  railroad  corporations,  however,  seem  to 
think  a  business  is  not  progressise  which  does  not 
earn  enough  to  pay  not  only  Interest  on  the  bonds 
(which  usually  represent  the  entire  cash  outlay), 
but  also  on  the  stock,  which    is   largely    as  a  rule 


An  Australian  Electric  Kailway. 


In  all  the  colonies  of  Australia  there  are  but 
two  electric  railways  in  operation,  and  but  one  of 
these — that  located  at  Sydney — is  Australian  if 
the  word  be  strictly  employed,  as  the  other, 
which  is  the  one  Illustrated  herewith,  is  found  in 
Hobart,  the  capital  of  the  outlying  Island  of 
Tasmania,  which  is  a  city  of  some  30,000  inhabit- 
ants. Unlike  the  Sydney  power  plant,  which  is 
almost  entirely  made  up  of  American  machinery, 
the  Hobart  line  is  equipped  with  a  steam  and 
electrical  plant  furnished  by  Siemens  Bros.,  of 
London.  The  rolling  stock  was  also  furnished  by 
the  same  company,  although  the  contract  was 
sublet  to  the  Lancaster  Wagon  comj^any.  As  the 
Illustration  shows,  the  cars  are  double-decked, 
and  they  are  designed  for  24  inside  and  24  outside 
passengers.  They  were  built  of  teak,  ash  and  ma- 
hoganj',  and  are  doubtless  strongly  constructed, 
although  lacking  the  elegance  of  apjiearanoe  which 
characterizes  American  cars.  The  trolley  arrange- 


diameter.  Is  of  wrought  iron,  riveted  throughout 
and  stayed  with  stranded  steel  stays.  There  are 
four  of  Marshall's  multitubular  locomotive  boilers, 
giving  steam  at  160  pounds  pressure  to  three 
Willans  central  valve  high  speed  compound  en- 
gines running  at  3.50  revolutions.  Two  No.  5 
Worthlngton  steam  pumps  pump  the  feed  water 
through  two  Marshall's  feed  water  heaters  of  100 
horse  power  each.  There  are  three  compound 
wound  Siemens  dynamos,  giving  250  amperes  each 
at  500  volts,  coupled  directly  to  the  engines,  on 
one  bed-plate.  The  shaft  of  each  carries  a  fly- 
wheel 4  feet  3  inches  in  diameter.  Two  Siemens 
15  horse  power  motors  are  used  for  each  car, 
geared  to  the  oar  axles  with  single  reduction  spur 
gearing  working  in  oil. 

Much  delay  has  been  caused  by  the  telephone 
people,  who  claim  that  the  working  of  the  rail- 
way seriously  Interferes  with  the  ethciency  of 
their  system.  As  the  telephone  system  of  Tas- 
mania is  under  government  control,  the  railwaj' 
company  has  thus  far  had  rather  the  worst  of  the 
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ment  also  seems  crude  and  clumsy  when  compared 
with  the  pole  and  rolling  contact  of  the  American 
system. 

The  operating  company  is  the  Hobart  Electrical 
Tramway  company,  an  English  corporation, 
which  has  secured  a  perpetual  lease  of  the  nec- 
essary rights-of-way  by  purchase  from  a  local 
syndicate.  The  line  is  of  single  track  and  is 
about  ten  miles  long,  the  point  selected  for  Illus- 
tration being  at  the  corner  of  Macquarie  and 
Elizabeth  streets.  The  steepest  grade  is  on  the 
Newtown  line,  where  for  ubout  350  yards  there  is 
a  C  per  cent.  rise.  In  other  places  there  are  some 
rather  severe  curves  and  grades.  The  rails  are  40 
pound  Vignoles  rails,  with  guard  rails  throughout, 
the  joints  being  spanned  by  copper  strap  riveted 
to  the  rails.  The  trolley  wire  is  supported  from 
poles  on  either  side  of  the  street,  galvanized  steel 
wires  being  used  for  suspension.  It  has  been 
found  necessary  In  some  i)laces,  in  order  to  clear 
the  telegraph  and  telephone  wires,  to  cover  the 
tops  of  the  poles,  which  are  mostly  iron. 

The  power  house  and  car  shed  are  situated  at 
the  lower  end  of  Marquarie  street,  near  the  Ho- 
bart river,  and  built  on  cement  concrete  set  on 
piles.  The  power  house  consists  of  a  galvanized 
Iron  shell  with  wrought  iron  girders  an<l  columns, 
with  brick  and  wooilcn  partition  walls.  It  was 
designed  In  lOnglaml,  and  sent  out  ready  to  erect. 
The  chimney  stack,  90  feet  high  and  five  feet  In 


contention.     For    the   accompanying   Illustration 
we  are  Indebted  to  the  Western  Electrician. 


ANNUAL   MEETING    OP    THE    SOUTH    SIDE 
RAPID  TRANSIT  COMPANY,  CHICAGO. 

The  annual  meeting  of  the  Chicago  and  South 
Side  Rapid  Transit  Company,  or  as  it  is  more 
familiarly  called  the  Alley  "L,"  was  held  on 
Thursday  last.  W.  W.  Gurley  and  M.  Hopkins, 
representing  the  Chicago  City  Railway  Com- 
pany's holdings  and  Edward  L.  Lobdell,  represent- 
ing the  opposition  were  elected  directors.  Out  of 
a  total  of  75,000  shares  of  stock,  08,000  were  rep- 
resented at  the  meeting.  President  Wheeler  In 
his  annual  report  made  the  following  reference  to 
the  necessity  of  downtown  terminal  facilities  and 
of  extensions. 

"It  has  become  apparent  to  every  one  at  all  ac- 
quainted with  the  experiences  of  the  past  that  the 
extension  of  your  road  to  the  north  by  means  of  a 
loop  or  otherwise  is  an  imperative  necessity.  It 
Is  apparent  that  an  extension  to  Englewood  is  also 
desirable.  No  definite  steps  have  been  taken  in 
regard  to  either  of  these  extensions,  but  both 
matters  have  been  carefully  and  thoroughly  can- 
vassed by  the  management  of  your  company,  and 
they  are  a  unit  in  recommending  the  Immediate 
accomplishment,  If  possible,  of  these  undertak- 
ings." 
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what  is  known  as  promoters'  profit.  What  the 
stockholders  of  this  road  should  desire  more  than 
anything  else  Is  to  have  the  road  so  operated,  as  to 
make  it  earn  its  way  and  make  the  stock  profita- 
ble at  the  earliest  possible  moment.  What  are 
the   means  necessary   to   accomplish  this  end? 

The  public  has  an  idea  this  road  is  run  directly 
or  Indirectl}'  in  the  interest  of  the  Chicago  City 
railway  company.  This  may  be  true  or  may  not. 
The  best  interest  of  the  stockholders  of  this  road, 
however,  demand  that  this  idea  should  be  re- 
moved from  the  public  mind  at  the  earliest  possi- 
ble moment.  The  quickest  means  of  removing 
this  idea,  mistake  or  otherwise,  held  by  the  pub- 
lic, is  to  elect  an  independent  ticket  pledged  to 
manage  the  affairs  of  the  road  for  what  they  con- 
sider to  be  the  best  interest  of  all  the  stockholders 
and  not  for  any  particular  class  of  stockholders. 

It  is  stated  by  our  General  Manager  that  during 
the  month  of  October  the  trains  on  this  road  were 
run  on  a  three-minute  schedule;  during  the  first 
five  days  of  November  it  was  also  operated  on  the 
three-minute  schedule;  during  the  second  five 
days  of  November  operated  on  a  three  and  one- 
half  minute  schedule;  from  November  10  to  the 
15th  on  a  four-minute  schedule,  and  from  No- 
vember 15  on  a  four  and  one-half  minute  schedule. 
I  do  not  know  what  the  schedule  is  at  the  present 
moment,  but  I  have  frequentij'  waited  for  trains 
at  the  Twenty-ninth  Street  station  six  minutes 
and  sometimes  seven  at  from  9  to  9:30  A.  Ji.  I 
presume  that  this  experience  is  the  experience  of 
many  other  persons.  For  my  own  part,  if  I  miss 
a  train  my  inclination  is  to  go  a  little  further  and 
take  the  State  street  cable  cars  rather  than  run 
the  risk  of  wasting  five  to  seven  minutes.  These 
different  schedules  referred  to  were  made  directly 
after  the  close  of  the  Exposition,  at  a  time  when 
traffic  from  day  to  day  was  showing  a  gradual 
decrease  no  matter  how  good  service  could  be 
rendered  by  this  company.  For  this  reason  I  do 
do  not  think  it  a  fair  test. 

The  fixed  charges  of  this  company  consist  of 
interest,  administration  expenses,  ticket  sellers, 
and  ticket  takers.  These  charges  are  the  same 
whether  the  company  operates  one  train  or  one 
hundred.  Then  the  company  is  amply  supplied 
with  rolling  stock  which  at  present  is  standing 
idle.  Is  this  rolling  stock  more  apt  to  run  down 
by  being  in  active  service  or  by  standing  idle?  It 
has  been  stated  to  me  on  good  authority  that  by 
the  economy  now  being  practiced  the  road  is 
earning  above  operating  expenses  about  $.500  per 
day.  By  a  little  figuring  the  total  profit  after  pay- 
ing expenses  of  operating  this  road  per  annum  on 
this  basis  would  amount  to  $183,500.  The  fixed 
charges  with  Interest  on  the  bonds  of  the  road 
amount  to  $535,000  per  year.  This  leaves  a  de- 
ficit of  $343,500  per  annum.  Your  surplus  at 
present  I  understand  to  be  about  $400,000.  While 
the  company  probably  is  amply  provided  with 
funds  for  the  next  twelve  months,  yet  what  will 
it  do  during  the  twelve  months  which  are  to  fol- 
low, unless  something  is  done  to  foster  a  much 
larger  traffic  than  appears  to  be  in  sight  at  the 
present  moment? 

One  of  the  most  desirable  things  to  do  first,  it 
seems  to  me,  is  to  build  an  e.xtension  to  Engle- 
wood  and  endeavor  to  secure  the  right  of  way 
down-town  as  far  north  as  possible.  And  it  seems 
to  me  it  would  be  policy  for  this  company  to  se- 
lect some  first-class  experienced  man  who  is  in- 
formed as  to  ownership,  etc.,  on  down-town  dis- 
tricts and  say  to  him  that  we  will  give  him 
$100,000  or  whatever  sum  as  would  seem  advisa- 
ble if  he  would  secure  for  us  the  right  to  run  our 
trains  as  far  north  as  South  Water  street.  Should 
the  road  succeed  in  acquiring  these  two  e.xtenaions 
the  number  of  passengers  carried  by  the  road 
ought  to  be  at  least  double  what  tbey  are  to-day 
from  the  moment  such  extensions  are  put  in 
operation. 

Nothing  was  said  at  the  meeting  concerning  a 
change  of  motive  power  on  the  road  from  steam 
10  electricity,  although  it  has  been  repeatedly 
stated  that  the  matter  might  be  considered  and 
recommendations  made.  The  following  statement 
which  General  Manager  Hopkins  made  a  few  days 
ago,  probably  gives  all  that  can  be  said  on  this 
score  at  thi  present  time: 

"We  have  been  told  again  and  again  that  we 
must  discard  steam  and  use  electricity.  Well,  we 
probably  will;  but  whether  we  will  do  it  this  year, 
next  year,  or  the  year  after  I  cannot  say.  We 
have  held  several  interesting  conferences  with 
electrical  concerns,  andi  we  have  given  a 
great  deal  of  attention  to  the  third-rail  system 
which  was  used  at  the  World's  Fair.  Now,  we 
have  been  advised  by  the  very  same  people  who 
told  us  we  must  make  a  change  to  go  a  little  slow. 
They  tell  us  that  they  are  working  on  the  three- 
phase  system,  which  they  say  is  more  economical 


than  the  three-rail  or  other  systems.  They  can- 
not tell  us  when  the  three-phase  system  will  be 
perfected,  yet  they  tell  us  to  wait." 


Rapid   Transit   Developments  In   Five  „  Cities    in 
1893. 


Col.  F.  K.  Hain  has  made  the  following  state- 
ment regarding  improvements  on  the  elevated 
roads  of  New  York  City  during  1893: 

The  elevated  railroads  of  this  city  carried 
eight  million  more  people  during  the  fiscal  year 
ending  September  30,  1893,  than  during  the  pre- 
vious year.  The  figures  for  the  fiscal  year  ending 
September  30,  1893,  were  313,000,000  passengers 
carried,  while  331,000,000  passengers  were  carried 
during  this  year.  During  October,  November  and 
December  the  daily  volume  of  business  on  the  ele 
vated  roads  was  fully  up  to  this  standard.  The 
business  has  been  steadily  increasine  for  several 
years  past,  and  there  is  no  reason  to  doubt  that 
it  win  so  continue  to  increase  in  the  future. 

At  One  Hundred  and  Thirtieth  street,  on  the 
Ninth  avenue  road,  a  new  station  was  built  on 
one  side  of  the  track.  It  Is  on  the  downtown 
side,  and  passengers  coming  uptown  have  to 
alight  at  either  one  of  the  two  nearest  stations. 
The  Manhattan  Company  would  build  a  station 
on  the  uptown  side  if  allowed  to  do  so,  but  for 
some  reason  the  propertj'-owners  object. 

Twenty  new  engines  have  been  ordered  during 
the  year,  and  are  now  being  built.  The  number 
of  passenger  coaches  at  present  employed  in  the 
service  amounts  to  1,110,  and  75  new  ones  were 
added  during  the  last  four  months. 

Improvements  in  the  structure  continue  to  be 
made  all  the  time.  At  present  we  are  putting 
down  ninety-pound  rails  Instead  of  fifty,  sixty  and 
sixty-three-pound  steel  rails.  These  new  ninety- 
pound  rails,  a  great  number  of  which  have  been 
put  In  place  during  the  year  1893,  add  strength  to 
the  elevated  structure,  besides  having  other  ad- 
vantages. 

Now  that  the  subject  of  hard  and  soft  coal  is 
being  discussed,  it  will  interest  the  public  to 
know  that  the  best  coal  in  the  world  is  that  used 
in  the  engines  of  the  elevated  roads.  It  is  the 
best  hard  white  ash  anthracite.  The  elevated 
roads  consume  more  than  200,000  tons  of  this  coal 
per  year.     The  coal  makes  no  smoke  whatever. 

Another  new  feature  of  the  year  1893  Is  the 
block-signal  system  now  in  operation  on  the  Ninth 
avenue  elevated  line.  This  block-signal  system  is 
in  operation  the  entire  distance  from  the  Battery 
to  Harlem,  and  has  only  recently  been  finished. 
The  blocks  are  about  eight  hundred  feet  in  length. 
In  the  entire  system  of  the  Manhattan  Company 
twenty-one  switch-towers  are  now  employed,  hav- 
ing 438  levers,  Including  all  the  switches,  there 
are  111,845  movements  made  in  twenty-four  hours. 
Three  men  are  employed  in  each  tower,  the  men 
working  eight  hours  a  day  each,  in  addition  to 
which  they  are  given  a  leave  of  absence  each 
month  with  pay.  In  connection  with  the  switches 
there  are  598  signals  in   operation  on  the  system. 

Over  three  thousand  trains  per  day  are  run,  the 
exact  number  being  3, .300.  The  employes  number 
5,000,  and  are  all  paid  by  the  hour.  Twelve  hours 
is  the  longest  time  any  man  is  required  to  work  per 
day  on  the  roads.  The  maximum  pay  is  $3.50 
per  day.  Engineers  earn  $100  per  month.  Just 
at  present  the  applications  for  employment  are 
unusually  numerous. 

A  great  many  people  wonder  why  the  trolley 
system  or  some  othT  electrical  system  Is  not  em- 
ployed Instead  of  the  independent  steam  engines. 
The  question  has  been  very  carefully  looked  into, 
but  up  10  the  present  time  no  system  has  been  de- 
vised which  seems  to  have  so  many  advantages  as 
the  steam  engines.  So  far  as  the  trolley  is  concerned, 
it  is  doubtful  if  the  electrical  power  could  be 
transmitted.  Take  the  Third  avenue  road, 
for  instance,  where  seventy  trains  are  in 
motion  at  one  time.  These  have  five  cars 
each,  making  a  total  of  350  cars.  A  car 
weighs  fifteen  tons,  and  when  full  of  pas- 
.sengers  about  one-half  as  much  again.  Adding 
the  weight  of  the  engine,  we  thus  have  a  total  of 
134  tons  for  a  single  train.  This  train  must  be 
moved  at  the  rate  of  fifteen  miles  per  hour,  and 
there  is  a  grade  of  105  feet  to  the  mile. 

When  this  problem  has  been  put  to  electricians, 
they  say  that  a  trolley  wire,  to  convey  the  power 
necessary  to  move  so  great  a  weight,  would  have 
to  be  of  copper  about  three  inches  In  diameter, 
and  that  there  would  have  to  be  many  of  such 
wires,  as  there  are  seventy  such  trains  on  the 
Third  avenue  road  during  the  busy  hours  of  the 
day. 

During  1893  there  have  been  no  notable  experi- 
ments on  the  elevated  roads  with  electricity  as  a 
motive  power,  but  our  telegraph  system  has  been 
extended  and  improved.  We  now  operate  160 
miles  of  wire  of  our  own  in  this  telegraph  system, 


with  500  telegraph  instruments    and    3,000    bat- 
teries. 

President  Vreeland  writes  as  follows  concerning 
the  work  of  the  Metropolitan  Traction  Co.  during 
last  year: 

The  past  year  has  been  a  busy  one  for  the  Metro- 
politan Street  Railway  Company. Despite  the  hard 
times  many  radical  changes  in  street  transporta- 
tion have  been  made  to  the  advantage,  we  know, 
of  the  company,  and,  we  think,  of  the  public. 
The  most  important  incident  In  the  year's  record 
was  the  inauguration  of  the  cable  system  on 
Broadway.  This  was  put  into  complete  operation 
on  ,Tuly  1,  and  since  that  time  the  tralfic  on  this 
great  thoroughfare  has  increased  dally  from  week 
to  week.  During  July,  when  the  cable  oars  were 
first  used,  the  total  number  of  cars  employed  was 
seventy-eight,  running  on  a  headway  of  one  and 
one-quarter  minutes.  The  increase  In  traffic  has 
made  constant  additions  necessary.  At  the  present 
time  we  are  running  143  cars  on  the  Broadway 
line  on  thirty  seconds'  headway.  Last  Saturday, 
Dec.  33,  was  the  banner  day  in  l,he  history  of  tbe 
line.  The  total  number  of  passengers  carried  on 
that  day  was  more  than  133,000.  This  is  un- 
doubtedly the  largest  number  of  passengers  ever 
carried  in  a  single  day  by  any  street  car  line  less 
than   six    miles  long  in  the  world. 

Besides  the  improvement  In  transportation  facil- 
ities directly,  we  are  now  putting  in  an  electric 
signaling  system  on  Broadway,  which  will  be  of 
very  great  advantage  in  case  of  accident  or  any 
other  difficulty  interrupting  traffic. 

The  company  also  during  the  past  year  has 
completed  and  is  now  occupying  the  eight-story 
power-house  and  office  building  at  Broadway  and 
Houston  street  and  the  power-house  at  Fiftieth 
street. 

Summing  it  all  up,  while,  as  has  been  stated,  1893 
has  produced  more  than  its  share  of  changes  for 
the  better,  we  confidently  expect  that  the  revival 
of  general  business  anticipated  during  the  next 
sl-x  months  will  pave  the  way  for  j^et  greater  prog- 
ress during  1894. 

The  following  statement  regarding  street  rail- 
way extensions  in  Omaha  is  reproduced  from  the 
Omaha  World. 

The  Omaha  Street  Railway  Company,  during 
1893,  spent  $100,000  in  round  figures  in  improve- 
ments and  extensions.  The  East  Omaha  Street 
Railway  company,  during  the  first  six  months  of 
1893,  built  two  miles  of  road  at  an  expense  of 
$30,000.  A  prominent  street  railway  official,  in 
speaking  of  the  year's  business,  said.  In  sub- 
stance: "When  the  financial  stringency  camc'on, of 
course  it  affected  the  Income  of  the  company  and 
the  question  of  cutting  down  the  train  service 
was  discussed.  But  no  change  was  made,  and 
with  the  exception  of  ten  or  twelve  extra  men 
around  the  power  house  no  one  was  discharged. 
Every  train  was  run  regularly  and  not  one  of  the 
over  500  employes  was  discharged  on  account  of 
the  hard  times." 

The  following  reference  to  street  railway 
affairs  appeared  la  a  recent  issue  of  the  Kansas 
City  Journal: 

The  condition  of  affairs  in  the  street  railway 
business  at  the  close  of  the  year  is  not  so  good  as 
the  early  months  indicated,  and  yet  all  the  lines 
are  doing  a  large  business.  Up  to  June  1  every 
road  in  the  city  showed  an  increase  over  the  busi- 
ness of  the  preceding  year.  The  average  increase 
was  10  per  cent.  From  June  1,  or  about  the  time 
of  the  financial  disturbances,  people  began  to  save 
their  nickels  and  dimes,  and  there  was  less  travel 
by  street  car  and  more  walking.  The  large  gains 
which  the  roads  had  hoped  for  are,  therefore,  not 
realized  by  all.  There  has  been  no  street  railway 
extension  during  the  year,  nor  have  there  been 
any  important  changes  In  the  general  system  of 
street  railway  business.  Kansas  City  still  ranks 
as  among  the  very  first  cities  in  the  country  in 
the  matter  of  cable  and  electrical  transportation, 
and,  considering  her  size,  is  the  first  in  the  land. 

The  noticeable  features  in  the  rapid  transit 
system  of  St.  Louis  are  noted  as  follows  by  the 
Pust-Dispatch  of  that  city: 

The  most  noticeable  feature  in  the  development 
of  the  local  street  car  system  during  the  year  1893, 
is  the  fact  that  all  the  Improvements  "that  have 
been  made  are  In  the  shape  of  electric  roads. 
Four  complete  new  electric  lines  were  built,  three 
new  branches  and  two  extensions  were  added  to 
electric  roads  already  in  operation,  and  one  cable 
line  changed  its  motive  power  to  electricity.  The 
four  new  systems  are  the  Compton  Heights. 
Union  Depot  &  Merchants'  Terminal  road,  the 
Cass  Avenue  line,  Northern  Central  road  and 
Union  line. 

The  Cass  Avenue,  Union  and  Northern  Central 
lints,  which  are  owned  by  the  National  Railroad 
Syndicate  of  Chicago,  became  electric  lines  In 
June.     They  had  previously  been  horse  cars,  but 


IS 


THE   STREET   RAILWAY   GAZETTE. 


January  6,  1894. 


had  been  granted  franchises  to  change  their  mo- 
tive power  early  in  1S93.  The  work  of  meta- 
morphosing this  system  took  over  a  year  and  cost 
over  a  million  dollars.  Four  million  one  hundred 
thousand  dollars  are  now  invested  in  these  three 
roads. 

The  two  new  branch  electric  roads  that  have 
been  built  this  year  are  the  Taylor  avenue  divis- 
ion of  the  Lindoll,  and  the  Virginia  avenue 
branch  of  the  Union  Depot  line. 

The  Taylor  avenue  road  branches  out  from  the 
main  line  at  Taylor  and  Finney  avenues  and  runs 
as  far  north  as  Farlln  avenue,  which  is  two  bloolcs 
be3'ond  Natural  Bridge  road.  It  will  subsequently 
be  extended  to  the  cemeteries.  The  road  has  been 
in  operation  six  months. 

The  Virginia  avenue  branch  of  the  Union 
Depot  is  that  company's  new  line  to  Carondelet. 
It  leaves  the  main  line  at  Twelfth  and  Clark 
avenue,  goes  to  Eighteenth  street,  past  the  new 
Union  Depot,  over  the  Eighteenth  street  bridge 
and  down  Grattan  street  and  then  on  to  Virginia 
avenue. 

The  Grand  avenue  division  of  the  Citizens' 
cable  changed  its  motive  power  in  May  to  elec- 
tricity. The  Cass  Avenue  Electric  Line  recently 
built  an  extension  out  Cass  avenue  to  Prairie 
avenue  to  King's  highway.  The  Laclede  avenue 
line  also  extended  its  line  from  its  west  terminus 
at  King's  highway  and  Laclede  avenue  into  Forest 
Park  in  loop  form  around  their  new  depot.  The 
Forest  Park  &  Clayton  Electric  Road  also  laid 
the  tracks  for  an  electric  line  from  Forsythe 
Junction  on  De  Ballvere  avenue  and  the  AVabash 
tracks  to  Clayton.  The  Cass  avenue  line  also 
built  a  branch  which  they  have  not  yet  attempted 
to  operate  along  Seventh  street,  from  Walnut  to 
Cherokee. 

In  1893  the  street  oars  of  the  entire  city  made 
5,361,973  trips  and  carried  91,085,555  people. 
This  vear  it  is  safe  to  say  they  have  carried  over 
100,000,000  as  during  the  first  three-quarters  of  this 
year  the  cars  made  4,616,878  trips. 

All  in  all  about  fifty  new  miles  of  track  were 
added  and  about  $5,030,000  more  invested  during 
the  year. 

The  S'i'ws  of  Baltimore  refers  to  the  develop- 
ment of  the  street  railway  system  of  that  city 
during  1894  as  follows: 

Baltimore's  street  railways,  which  represent  a 
total  of  nearly  335  miles  of  single  track,  and  an 
investment  of  close  to  $35,000,000,  have  developed 
most  remarkably  during  the  year  just  ending. 
The  Baltimore  City  Passenger  Railway  Company, 
with  a  system  of  50  miles  of  track,  have  opened 
three  cable  lines,  the  blue,  the  red  and  the  white, 
and  are  now  rapidly  converting  their  other  lines 
to  the  electric  system  of  motive  power.  The 
tracks  have  been  laid  for  the  new  system  on  the 
Greene  street  and  Canton,  the  yellow  and  the 
brown  lines,  and  the  power-house,  which  is  to 
supply  the  wires  with  electricity,  is  fast  being 
built  in  South  Baltimore.  The  contract  calls  for 
its  completion  within  110  working  days  from  the 
1st  of  November  last,  when  the  award  was  made. 
A  good  supply  of  cars  has  been  ordered  and  will  be 
ready  for  running  as  soon  as  the  power-house  is 
finished.  The  stock  of  the  Bowie  lines  amounts 
to  $3,600,000,  and  the  bonds  to  $2,000,000. 

The  Baltimore  Traction,  which  has  a  system  of 
nearly  75  miles  of  track,  has  opened  its  Carey 
street  and  Fort  avenue  and  its  Linden  and  Hunt- 
ingdon avenue  lines  operated  with  electricity. 
lis  road  to  Pikesville  has  been  operated  with 
electricity  since  the  autumn  of  1892,  but  during 
1893  part  of  the  line  has  been  double-tracked  and 
laid  with  heavy  steel  rails  and  stone  ballast  so  as 
to  allow  greater  speed  in  the  suburbs.  The  stock 
of  the  Traction  Company  amounts  to  $5,700,000, 
and  the  bonds  to  $4  500,000. 

The  City  and  Suburban  Company  has  also 
opened  all  its  electric  lines  since  the  first  of  1893, 
except  the  Frederick  road  line.  Now  the  York 
road  and  Lombard  street,  the  West  North  avenue, 
the  Park  avenue  and  Hlghlandtown,  the  John 
street  and  Columbia  avenue  and  the  Hampden 
lines  are  run  by  electricity.  The  system  amounts 
to  03  miles  of  track,  the  stock  is  $3,000,000  and  the 
bonds  $:!,00(),000. 

The  Lake  Roland  Elevated  Railway  has  31  miles 
of  track,  of  which  10.1  miles  are  double.  It  has  one 
line  to  Roland  Park,  with  an  extension  to  Lake- 
side, and  another  to  Walbrook.  The  first  opened 
was  the  Roland  Park  road  on  May  0,  which  put 
in  operation  the  first  elevated  electric  line  in  this 
country.  On  .lune  4  the  Walbrook  cars  also  began 
to  use  the  elevated  and  run  to  the  City  Hall,  and 
on  July  4  the  extension  to  Lakeside  was  opened  to 
the  public.  The  stock  of  the  Laite  Roland  Ele- 
vated liallway  Company  Is  $1,090,000  and  bonds 
$1,000,000. 

The  Central  Railway,  which  has  the  cross-town 
line,  opened  Its  electric  road  In  1H92,  and  during 
this  month  has  added  one-fourth  to  lis  power- 
house plant.  Ten  motor  cars  and  ten  trailers 
have  also  been  added  to  the   rolling  slock.     The 


Central  has  a  line  twelve  miles  In  length;  its  stock 
amounts  to  $300,000,  and  its  bonds  to  $700,000. 

There  are  now  eighteen  rapid  transit  lines  in 
operation  in  Baltimore,  with  others  in  preparation 
which  will  swell  the  number  to  over  twenty.  At 
the  beginning  of  1893  there  were  only  the  Trac- 
tion's two'cable  roads  and  the  Central,  the  Pikes- 
ville and  the  Curtis  Bay  electric  lines  running. 


because  of  the  commercial  element  having  been 
entirely  neglected  or  not  thoroughly  understood. 
— Prof.  L.  S.  Randolph  in  Cassier's  Magazine  for 
January. 


Comments  and  'Views  from  Contemporaries. 


Making  Electric  Traction  Safe.  Electric 
traction  is  undoubtedly  the  best  system  as  well  as 
the  cheapest  for  the  movement  of  cars  on  the  city 
streets.  It  may  be  made  as  safe  as  any  other 
method  of  surface  propulsion  where  a  like  speed 
is  attained.  The  public  are  entitled  to  the  largest 
measure  of  safety  within  the  compass  of  human 
invention. — Philadelphia  Record. 

Ad,juncts  of  Metropolitanism, — The  people 
of  New  York  continue  to  complain  of  the  danger  to 
life  caused  by  the  trolley  street  cars.  When  they 
get  a  little  more  accustomed  to  these  adjuncts  of 
metropolitanism  they  will  suffer  no  more  incon- 
venience than  is  experienced  in  St.  Paul. — St. 
Piiiil  Glohe. 

Electric  Lines  Wanted  in  Florida. — The 
development  of  tlie  electric  railway  for  carrying 
passengers  has  been  enormous  during  the  past  de- 
cade. The  great  volume  of  the  business  of  sell- 
ing apparatus  for  constructing  such  roads  has 
already  been  done.  This  forces  the  manufac- 
turers to  develop  avenues  in  which  to  dispose  of 
their  manufactures,  and  one  of  the  most  promis- 
ing of  these  is  the  construction  of  interurban 
roads,  designed  primarily  to  do  a  freight  and  ex- 
press business.  Such  a  road  can  te  built  and 
equipped  for  a  few  thousand  dollars  a  mile  and 
can  be  operated  at  slight  expense  compared  to 
ordinary  methods  of  tratBc.  Such  roads  would 
be  invaluable  in  developing  regions  sparsely  sup- 
plied with  steam  roads.  There  are  many  sections 
of  Florida  that  are  now  thinly  Inhabited  because 
of  a  lack  of  facilities  for  sending  products  to 
market.  At  present  there  is  not  trade  enough  to 
warrant  the  construction  of  a  steam  road  in  these 
sections,  but  a  single  track  electric  road  could  be 
built  and  be  made  to  pay  under  ordinary  circum- 
stances and  be  a  valuable  feeder  to  some  steam 
road  whose  line  it  connected  with. — Jackisoneille 
(Fla.)  Citizen. 

Use  op  Platposms. — The  superintendents  of 
the  Newark,  N.  J.,  street  car  companies  have  in- 
structed the  car  conductors  not  to  allow  passen- 
gers on  the  rear  platform  when  there  is  room  in- 
side the  car,  and  when  the  car  is  so  crowded  that 
passengers  liave  to  be  let  stand  on  the  rear  plat- 
form, the  conductors  must  "take  particular  pains 
to  keep  the  passage  open  nearest  the  sidewalk  for 
people  getting  on  and  off  the  cars."  This  is  a 
commendable  departure,  and  It  should  be  made 
in  every  city.  Nothing  Is  more  provoking  than  to 
see  the  rear  platform  of  a  car  densely  packed 
while  half  or  two-thirds  of  the  standing  room  in 
the  car  is  vacant.  It  is  a  most  disagreeable  an- 
noyance to  women  in  getting  into  a  oar  to  have  to 
force  their  way  through  a  crowd  of  men. — Phila- 
delphia Press. 

Two-STORT  Street.  —  Stated  in  the  fewest 
words,  the  subway  scheme  looks  to  the  construc- 
tion of  a  two-story  street  along  Tremont  street 
from  Pleasant  street  to  ScoUay  square,  and  per- 
haps further  northward.  The  upper  story — the 
present  surface  of  the  street — will  be  used  by  pe- 
destrians and  vehicles,  as  now;  in  the  lower  story, 
beneath  the  surface,  the  street  cars  will  run  on 
four  tracks.  The  street  above  will  be  open,  free 
and  pleasant.  The  street  below,  with  the  re- 
sources of  electricity,  can  be  made  free  from  all 
objection  on  the  score  of  light  and  pure  air.  The 
only  question  as  to  the  availability  of  the  plan 
relates  to  the  cost  of  construction,  and  this,  there 
is  reason  to  believe,  will  come  within  the  limit  of 
expenditure  authorized  by  the  Legislature. — Bos- 
tun  Po.^t, 

Result  op  Brooklyn  Rapid, Transit. — Within 
the  year  the  introduction  of  electricity  as  a  motor 
power  on  the  Brooklyn  surface  roads  has  revolu- 
tionized matters  of  transit.  As  a  result  the  out- 
lying wards,  where  building  lots  may  be  pur- 
chased for  $500  to  $700,  are  being  rapidly 
populated  by  a  class  of  people  who  own  their  own 
homes. — iVcw  York  Worht. 

Enoinberino  Economics. — One  does  not  now 
design  a  turbine  wheel  or  a  steam  engine  unless 
directly  In  that  business,  although  one  may 
thoroughly  understand  the  subject;  but,  looking 
up  the  results  of  tests,  one  selects  the  engine  best 
adapted  to  the  work  to  be  done,  and  goes  to  the 
manufacturer  for  the  outfit  complete.  The  ques- 
tion now  asked  Is,  not  if  a  process  can  be  devised 
for  accomplishing  certain  results,  but  which  of 
a  number  of  methods  Is  the  best,  and  by  the  best 
is  meant  the  most  economical.  Many  an  eleboratc 
plan    and    many   a    well-laid    scheme     has    fallen 


FINANCIAL  DEPARTMENT. 


Financial  Notes. 


The  Northwestern  Elevated,  Chicago. — The  Chicago 
Tribune  has  the  following  in  its  financial  column. 
There  is  much  speculation  in  regard  to  just  what 
kind  of  a  scheme  is  behind  the  Northwestern  Ele- 
vated Railway  ordinance.  The  financial  sponsor  of 
the  company  Is  John  J.  Mitchell,  president  of  the 
Illinois  Trust  and  Savings  Bank.  Mr.  Mitchell 
does  not  claim  to  have  any  personal  interest  in  the 
enterprise,  but  he  does  stand  sijonsor  for  the  finan- 
cial ability  of  the  people  who  are  behind  it.  The 
board  of  directors  is  chiefly  made  up  of  repre- 
sentatives of  electrical  interests.  There  is  a 
coterie  of  capitalists  here  that  has  come  to  be 
known  in  financial  parlance  as  the  "Mitchell 
crowd."  They  are  undoubtedly  among  the  strong- 
est financiers  in  the  city.  They  have  many  com- 
mon interests,  and  among  others  the  Evanston 
electric  line.  These  people,  who  include  such  men 
as  Marshall  Field,  Charles  Hutchinson,  O.  S.  A. 
Sprague,  the  Buckinghams  and  other  well-known 
and  exceedingly  conservative  capitalists,  are  un- 
doubtedly capable  of  raising  $10,000,000  if  they 
choose.  In  financial  circles,  however,  it  is  consid- 
ered quite  another  matter  as  to  whether  or  not 
they  would  raise  $10,000,000  for  such  a  purpose  as 
this. 

New  Albany  Report. — The  report  of  the  receivers 
of  the  Kentucky  &  Indiana  Bridge  Company  on 
the  New  Albanj'  street  car  lines  for  the  period 
extending  from  October  14  to  December  32  shows 
that  the  gross  earnings  were  $3,731.04,  the  gross 
expenses  $2,530.06.  The  report  states  that  this 
is  not  to  be  taken  as  a  criterion  of  the  earning 
capacity  of  the  road.  It  is  surprising  under  the 
Inadequate  facilities,  the  report  states,  that  the 
report  is  not  more  discouraging,  but  the  receivers 
are  powerless  to  remedy  these  inadequate  facili- 
ties. What  are  needed  are  track  facilities,  fully 
wired  lines  and  equipment.  The  effect  of  this 
imperfect  equipment  is  not  only  to  paralyze  the 
business  of  the  lines,  but  that  of  the  electric  lines 
on  the  bridge,  the  passenger  revenue  of  the  bridge 
being  greatly  reduced  by  the  poor  street  car 
service. 

Utica  Belt  Line  Report.  The  annual  report  of  the 
Utioa  Belt  Line  has  been  filed  by  the  receiver, 
Charles  E.  Benton.  The  gross  earnings  for  1893 
were  $148,007,  1893,  $137,143;  operating  expenses 
1898  $93,531,  1893,  $95,593;  net  earnings  1893  $56,- 
076,  1893  $31,550;  fixed  charges  1893,  $3,315: 
1893  $3,303;  net  income,  1893  $53,761,  1892, 
$29,347.  Surplus  1892  $37,136,  1893  $14,210.  Dur- 
ing the  year  ended  June  30,  there  was  expended 
in  betterments  a  total  of  $10,733,  of  which  $10,- 
090  went  on  the  roadbed  and  $6,551  for  equip- 
ments. For  electrical  appliances  $4,854  was  ex- 
pended. For  wages  of  conductors  and  motormen 
$34,699  was  paid  out,  and  for  salaries  of  general 
officers  and  clerks  $3,248. 

Earnings  of  the  New  England  Street  Railway  Company. 
— The  directors  of  the  New  England  Street  Rail- 
way Company  at  their  meeting  (January  23,)  de- 
clared a  quarterly  dividend  of  one  per  cent,  from 
net  earnings,  payable  January  15.  Transfer  books 
close  January  12,  and  reopen  January  10.  This  is 
a  reduction  from  a  0  per  cent,  to  a  4  per  cent, 
yearly  basis.  The  earnings  of  the  company  for 
1893  showed  increases  for  every  week  over  those 
for  the  corresponding  week  of  1893  with  but  one 
exception.  A  fioating  debt  has  been  contracted 
during  the  past  seven  or  eight  months,  mostly  on 
account  of  construction  in  New  Haven,  and  the 
erection  of  a  brick  block  there. 

Hudson  (N.  Y.)  Railway  Report.— The  following  fig- 
ures are  taken  from  the  report  of  the  Hudson 
Electric  Railway  Company  for  the  last  quarter: 
Gross  earnings  from  operation,  $4,808.69;  operat- 
ing expenses,  $2,477.30;  net  earnings  from  oper- 
ation, $2,331.39;  gross  income,  $3,331.39;  fixed 
charges  (Including  interest  on  funded  debt,  taxes, 
etc.),  $851.51;  net  Income,  $1,479.88.  For  the  cor- 
responding quarter  of  last  year  the  gross  earnings 
were  $5,435.53;  net  earnings  from  operation, 
$2,793.91;  fixed  charges,  $300.34;  net  income, 
$2,487.57. 

Receiver  Appointed  in  Keokuk,  la.— H.  C.  Reiner 
has  been  appointed  receiver  for  the  Gate  City 
Electric  Street  Railway  on  application  of  the 
Central  Trust  Company,  of  New  York.  The  trust 
company  holds  first  mortgage  securing  bonds  for 
$85,000  on  which  the  street  railway  company  has 
defaulted  interest.  The  street  railway  company 
has  a  lloatlng  debt  of  about  $13,000.  The  oper- 
ation of  the  line  ceased  some  weeKS  ago.  This  is 
a  second  time  in  three  years  that  the  railway  has 
gone  into  the  hands  of  a  receiver. 
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East  Harrisburg  Dividend.— The  East  Harrisburg 
Electric  Railway  Company's  directors  have  de- 
cided to  declare  a  semi-annual  dividend  of  five 
per  cent. 

A.  M.  Jaol(son  has  been  appointed  receiver  of  the 
Sioux  City  Rapid  Transit  Company  to  succeed  his 
father,  James  A.  Jackson,  deceased. 


NEWS   OF   THE   WEEK. 


Fairfield,  0. — The  Reflector  in  a  recent  issue  says: 
An  electric  railroad  from  Norwalk  to  this  place, 
wrlth  branches  to  New  London  and  Chicago  Junc- 
tion, would  do  an  immense  business  both  in  pas- 
senger and  freight  traffic.  The  distance  from 
Norwalk  to  Chicago  Junction  over  such  a  line 
would  be  about  eighteen  miles,  and  from  Fair- 
field to  New  London  the  distance  is  eleven 
miles,  making  a  total  of  about  twenty-nine  miles 
of  road,  which  would  traverse  a  section  of  country 
equal  to  the  richest  and  best  in  Ohio,  and  through 
which  no  steam  road  passes.  Five  good  towns 
would  thus  be  placed  in  close  connection  with 
each  other,  which  under  existing  circumstances 
are  practically  isolated  from  one  another  at  least 
five  months  in  each  year.  Such  a  road  would  add 
more  value  to  the  farming  lands  of  this  isolated 
section  of  Huron  county  than  the  entire  cost  of 
the  road  full}'  equipped  for  business,  and  the 
value  of  such  an  enterprise  to  the  inland  towns 
through  which  it  would  pass  could  not  be  com- 
puted in  dollars  and  cents;  but  the  comfort  and 
convenience  it  would  bring  to  the  people  should 
enter  largely  Into  the  computation  when  estimat- 
ing its  value. 

Cliicago,  III.— Mayor  Hopkins  has  vetoed  the  or- 
dinance passed  by  the  council  giving  a  franchise 
-  to  the  Northwestern  Elevated  Railroad  Company, 
which  contemplates  the  construction  of  an  ele- 
vated road  from  Congress  Street  northwest  to  the 
city  limits,  with  four  branches.  The  mayor  finds 
that  the  provisions  for  the  construction  of  the 
road  within  a  certain  time  are  too  indefinite  and 
the  compensation  to  the  city  is  not  sufficiently 
generous.  The  ordinance  was  amended  in  accord- 
ance with  the  mayor's  suggestions,  and  was 
adopted  in  its  new  form.  The  ordinance  provides 
that  during  the  first  ten  years  of  the  50  years  life 
of  the  ordinance  the  company  Is  to  pay  $.50  annu- 
ally for  each  car,  and  thereafter  in  addition  for 
ten  years  1  per  cent,  of  its  gross  receipts;  for  the 
next  ten  years  2  per  cent,  and  for  the  last  twenty 
years  3  per  cent,  of  its  gross  earnings. 

Brooltlyn,  N.  Y.  The  Highway  Commissioners  of 
Flatlands,  L.  L,  have  granted  an  application 
/or  a  franchise  to  the  Brooklyn,  Bergen 
Beach  and  Canarsie  Railroad  Company  to  build 
eighteen  miles  of  railroad  in  the  town.  The  lat- 
ter is  to  be  an  electric  trolley  road,  beginning  at 
Flatbush.ave.,  at  the  terminus  of  the  system  of 
the  Brooklyn  City  Railroad  Company.  The  line 
will  extend  to  Bergen  Beach,  with  a  branch  across 
country  to  the  Canarsie  shore.  An  electric  plant 
to  cost  $30,000  is  to  be  erected  at  Flatbush-ave. 
and  Kings  Highway.  By  the  terms  of  the  con- 
tract work  is  to  begin  immediately,  and  it  is  ex- 
pected that  the  road  will  be  in  operation  early  in 
the  summer.  The  improvement  will  be  of  great 
benefit  to  the  town,  as  building  will  be  encouraged, 
with  a  consequent  increase  in  the  population. 
The  company  is  Incorporated,  with  a  capital  stock 
of  $300,000;  Perry  G.  Williams  is  president,  and 
Thomas  Adams,  Jr.,  treasurer. 

Trenton,  N.  J.  The  Trenton  Times  publishes  a 
detailed  account  of  the  purposes  of  the  New  Jersey 
Railway,  a  trolley  line,  which  is  to  connect  Tren- 
ton with  Newark,  Paterson,  Jersey  City,  and  have 
many  branches  in  Northern  New  Jersey.  Accord- 
ing to  this  account,  Mr.  Joseph  H.  Reall,  well 
known  in  this  city,  has  had  surveys  made,  acquired 
the  right  of  way  and  secured  the  co-operation  of 
local  lines  of  electric  railway.  The  project  in- 
cludes connection  with  a  projected  trolley  line  be- 
tween Philadelphia  and  Trenton,  the  two  together 
forming  a  line  between  Philadelphia  and  New 
York.  According  to  the  estimates  of  the  engineer, 
the  cars  will  run  at  eight  to  ten  miles  an  hour 
through  towns  and  cities,  and  at  25  to  30  miles  an 
hour  In  the  open  country. 

Brooklyn,  N.  Y. — The  Hempstead  and  Jamaica 
Turnpike  Company's  Interests  in  the  road  which 
bears  its  name  have  been  sold  to  the  Long  Island 
Traction  Company.  The  sale  includes  only  the 
franchise,  roadbed,  tollhouses  and  the  plank  road 
in  actual  use.  The  company  purchasing  these 
interests  agrees  on  its  part  to  lay  the  tracks  and 
equip  and  complete  a  trolley  railroad  on  the 
whole  length  of  the  road,  from  Jamaica  to  Hemp- 
stead, a  distance  of  nine  miles,  and  have  it  ready 
for  travel  before  January  1,1895.  The  road  will, 
therefore,  be  in  reality  an  extension  of  the  pres- 
ent trolley  system  from  East  New  York  to  Jama- 
ica,   the    purchasing  company  being  the   same 


that  controls  the  last  named  trilley  line.  The 
construction  and  operation  of  such  a  road  would 
open  up  a  new  avenue  of  travel  to  people  in  Hollis, 
Queens  and  other  villages,  besides  throwing  into 
market  a  section  of  farm  lands  as  yet  undevel- 
oped. 

Boiler  Test.— The  CincinDatl  Edison  Electric  Il- 
luminating Company  has  made  a  series  of  com- 
parative evaporation  tests  at  its  Station  E,  in 
which  the  Jones  underfeed  mechanical  stoker  was 
used  for  firing  one  furnace,  the  other  furnace  be- 
ing fired  by  hand  in  the  usual  manner.  The 
tests  extended  through  a  period  of  ten  days.  The 
results  of  the  first  test  showed 

Percentage  of  gain  in  evaporation,  stoker  over  hand 

firing 17.84 

Percentage  of  gain  in  saving  of  f  ael,  stolier  over  hand 

tiring 15.15 

The  second  test  showed 

Percentage  of  gain  in  evaporation,  sloter  over  hand 

firing .21.73 

Percentage  of  gain  in  saving  of  fuel,  stoker  over  hand 

firing 17.95 

Indianapolis,  Ind. — Because  of  the  reduction  in 
receipts  the  wages  of  the  conductors  and  motor- 
men  on  the  electric  cars  have  been  reduced  from 
17  to  15  cents  per  hour  and  the  wages  of  the 
drivers  on  the  mule  cars  from  15  to  13  cents  per 
hour.  President  Mason  says  that  the  reduction 
was  a  matter  of  necessity.  He  refers  to  the 
fact  that  street  railroad  traffic  had  fallen  ofi'  in 
every  city  of  the  country.  Economy,  he  said,  had 
been  practiced  in  every  possible  way,  but  that  the 
work  of  construction  which  has  been  going  on  and 
the  converting  of  the  lines  into  electric  lines  had 
caused  the  company  an  enormous  expense.  Some 
policy  of  retrenchment  had  to  be  made,  and  the 
board  thought  the  reduction  o£  wages  the  best 
policy. 

Omaha,  Neb. — In  view  of  the  decision  of  Judge 
McGee  which  declared  the  Omaha  and  Council 
Bluffs  Railway  and  Bridge  Company  to  be  with- 
out a  franchise,  and  without  rights  to  the  streets, 
a  motion  was  made  for  a  stay  and  permission  to 
file  a  supersedeas  bond  pending  an  appeal.  The 
States  Attorney  urged  the  appointment  of 
trustees  to  take  charge  of  the  property.  The 
court  appointed  as  trustees  William  Moore,  C.  E. 
H.  Campbell  and  F.  S.  Pusey,  with  the  under- 
standing that  thej' should  not  take  possession  un- 
til the  court  should  decide  the  motion  for  a  stay 
and  the  filing  of  the  bond. 

Toledo,  0.— The  Toledo  &  Maumee  Valley  Rail- 
road Companj'  has  been  Incorporated  with  a 
capital  stock  of  $300,000.  The  Incorporators  are; 
Wm.  B.  Taylor,  Josiah  D.  Cook,  Geo.  G.  Metzger, 
Parks  Foster  and  Grant  Williams.  It  Is  the  pur- 
pose of  the  new  company  to  build  a  railroad  on 
private  right-of-way  from  the  terminal  of  the 
Consolidated  street  railroad  line  at  Bellevue  Park 
to  Maumee,  across  the  river  to  Perrysburg,  and 
back  on  that  side  to  East  Toledo,  and  connect 
with  the  Consolidated  at  that  point,  thus  com- 
pleting a  complete  belt. 

Brooklyn,  N.  Y. — It  is  now  practically  settled  that 
there  will  be  no  strike  of  the  Brooklyn  trolley 
lines'  employes  next  month.  All  was  arranged  by 
the  men  to  enforce  their  demands  by  a  strike, 
but  their  plan  miscarried  at  the  most  vital  point. 
The  plan  as  arranged  provided  that  the  elevated 
roads'  employes  should  also  strike  in  support  of 
the  surface  m«n,  but  at  the  last  moment  the  ele- 
vated men  backed  down  and  determined  to  stick 
to  the  companies. 

Traffic  in  Kansas  City,  in  1893.— The  Elevated 
railway  in  Kansas  City,  Mo.,  collected  4,130,778 
fares  during  1893.  The  Ninth  street  line  estimates 
that  it  carried  8i  million  passengers,  including 
transfers,  and  officials  of  the  Grand  avenue  system 
say  its  conductors  gathered  five  cent  fares  from 
6,il5,000  people.  'The  "L"  road  was  the  only  line 
which  made  Improvements,  changing  its  motive 
power  from  steam  and  cable  to  electricity.  A 
better  service  and  a  big  increase  in  business  was 
the  result. 

Denver,  Colo. — Two  men  attempted  to  hold  up 
an  electric  car  on  the  Eighth  avenue  line  on  New 
Year's  night.  One  of  them  smashed  the  head- 
light and  made  a  dash  for  the  motorman,  who 
drew  a  revolver  and  fired  at  him.  The  motorman 
then  turned  on  the  current  and  both  robbers  were 
left  behind.  There  were  only  four  passengers  in 
the  car. 

Pitlsburgti,  Pa.— Mayor  McKenna  has  vetoed  the 
ordinance  granting  a  franchise  to  the  Pittsburgh 
&  Mansfield  Railroad  Company  from  the  corner 
of  Ferry  Street  and  Liberty  Avenue  to  the  south 
line  of  the  city.  The  mayor  bases  his  disapproval 
on  the  ground  that  the  proposed  elevated  struc- 
ture of  the  company  would  ruin  the  throughfare 
on  which  it  was  located. 

La  Salle,  III. — The  Interurban  Electric  Railway 
Company,  has  been  incorporated;  capital  stock, 
$350,000;  incorporators  C.  W.  Palmer,  R.  Gardner 
and  M.  C.  Vanfleet. 


Pawlucket,  R.  I.— The  electric  power  station  of 
the  Inter-State  and  Attleboro  Street  railway  com- 
panies at  Farmers,  Mass.,  was  burned  last  week. 
Loss,  $75,000;  partly  insured. 

Peoria,  III. — The  wages  of    the  employes  of    the 
street  railway  company  have  been   reduced   from  ■ 
4  to  7  per  cent.      The  men   voted    to  accept  a  cut 
in  pay  rather  than  to  work  longer  hours. 


PERSONALS. 


F.  Wayland  Brown,  who  recently  resigned  the 
position  of  manager  of  the  Youngstown  (O.)Street 
Railway  Company,  was  presented  agold  watch  by 
the  employes  of  the  company  a  few  days  ago.  The 
presentation  took  place  at  the  close  of  work  at 
night,  and  135  employes  were  present  at  the  time. 
Mr.  Brown  thanked  the  men  for  their  token  of 
regard;  expressed  regret  at  leaving  them  and 
hoped  their  relations  with  the  new  manager,  A. 
A.  Anderson,  would  be  as  harmonious  as  they  had 
been  with  him. 

J.  J.  Nate,  who  has  been  connected  with  the  tele- 
phone Industry  in  this  country  for  many  years, 
severed  his  connections  with  the  Chicago  Tele- 
phone Company  on  January  1  to  accept  the  posi- 
tion of  manager  of  the  Metropolitan  Electric 
Company  of  this  city.  Mr.  Nate's  long  connection 
with  the  telephone  and  electrical  interests  and 
the  responsible  positions  he  has  filled  during  the 
past  15  years  have  brought  him  an  extensive  ac- 
quaintance that  will  be  of  great  value  to  him  in 
his  new  position. 

Leslie  W.  Collins,  well  known  to  the  street  rail- 
way and  electrical  trade,  has  resigned  his  position 
as  manager  of  the  western  office  of  the  Electrical 
Engineer  to  accept  a  position  on  the  business  staff 
of  the  Eleetricid  World.  Mr.  Collins  Is  an  indus- 
trious and  capable  newspaper  man,  and  these 
qualities,  together  with  his  popularity,  will  make 
him  a  valuable  addition  to  the  Electrical  World 
staff. 

Newton  Hall  recently  resigned  his  position  with 
the  W.  J.  Johnston  Company,  where  for  two  years 
he  has  been  connected  with  the  editorial  depart- 
ment of  The  Electricfd  World  or  engaged  in  the 
compilation  of  the  electrical  directory  published 
by  that  company.  Mr.  Hall  takes  t'ae  position  of 
assistant  manager  of  the  American  Electrical  Pub- 
lishing Company,  which,  with  offices  at  136  Lib- 
erty street.  New  York  City,  will  publish  the 
Eleetrical  tand  Street  Railway^  Reporter.  The  first 
number  will  appear  about  March  first. 

E.  L.  Babcock,  of  the  Falls  Rivet  &  Machine 
Company,  Cuyahoga  Falls,  Ohio,  had  a  very  nar- 
row escape  last  week  in  New  York  City  from  what 
might  have  proved  a  serious  accident.  He  was 
knocked  down  in  the  street  by  a  careless  truck 
driver  and  so  seriously  Injured  as  to  necessitate 
his  removal  to  the  New  York  hospital.  He  was 
able,  however,  to  leave  for  his  home  the  next 
afternoon. 

Charles  R.  Henderson,  president  of  the  United 
States  Trust  Company,  has  been  elected  a  director 
and  president  of  the  Metropolitan  Traction  Com- 
pany of  New  York. 

E.  J.  Cook,  manager  of  the  engine  department  of 
the  Field  Engineering  Company,  of  New  York,  is 
in  Chicago  this  week  on  a  business  trip. 


TRADE  NOTES. 


The  Complete  Electric  Construction  Company,  con- 
tractors for  electrical  construction  of  every  kind, 
reports  an  excellent  outlook  for  the  ensuing  year. 
The  company  takes  contracts  for  electric  railway 
construction  in  all  its  branches,  including  com- 
plete power  plants.  The  company  has  the  best  of 
facilities  and  its  corps  of  engineers  includes  men 
of  wide  experience,  and  high  ability.  The  officers 
of  the  company  are  President  and  General  Man- 
ager John  A.  Seely;  vice-president,  W.  H.  Baker; 
secretary  and  treasurer,  C.  O.  Baker,  Jr  ,  and 
auditor.  Mills  H.  Landon.  The  New  York  office 
is  at  121  Liberty  street.  The  western  office  is 
located  at  1401  Monadnook  Block,  where  Clift 
Wise  is  in  charge  as  manager.  Mr.  Wise  has  had 
an  extended  experience  in  street  railway  work  as 
an  engineer,  and  has  been  in  charge  of  work  for 
several  of  the  largest  companies  in  the  country. 

The  Altoona IVIanufacturing Company,  of  Altoona,  Pa., 
builder  of  the  M.  A.  Green  automatic  cut-off  en- 
gines, has  issued  a  very  striking  folder  containing 
illustrations  of  these  engines  and  brief  descrip- 
tions. Upon  the  reverse  side  of  the  sheet,  which 
is  no  less  than  four  feet  long,  are  given  the  names 
of  numerous  users  and  a  few  selected  testimonial 
letters. 

The  Austin  Engineering  Works,  of  Pittsburg,  Pa., 
have  removed  their  offices  from  the  Lewis  Block 
to  more  commodious  quarters  in  the  Schmidt 
Building,  95  Fifth  avenue,  where  Edward  P.  Aus- 
tin will  be  found  in  charge. 
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RECORD  OF   STREET    RAILWAY   PATENTS. 


Patents  Issued  December  19,  1893. 


510,878.     Elevated  Railway  System.   Barr  F.  Barnes, 
Clrcleville,  Ohio.     Filed  April  il,  1893. 
The  fourthi  claim  of  this  patent  reads  as  follows: 
"In  combination  with  the  car  having  the  receiving  and 
delivery  doors,  the  means  for  opening  both,  the  bell-crank 
lever  adapted  to  be  engaged  and  moved  by  the  former,  and 
the  rod  connecting  said  lever  and  the  delivery  door."    (See 
illustration). 

51 0.922.  Fender  for  Street  Cars.  William  B.  Miles, 
Holyoke,  Mass.  Filed  June  5,  1893. 
This  lender  comprises  a  frame  which  is  connected  to  the 
cartoswivel  horizontally;  the  fender  proper  is  pivotally 
connected  to  this  swivel  frame  so  that  it  may  have  an  up 
and  down  swinging  movement.     A  spring  is    provided  for 


NO.     510,873.      BARNES'     ELEVATED    IIA.ILWAY    SYS- 
TEM, 
pressing  the   fender  downward,  and    tlanged    rollers   are 
placed  at  the  forward  lateral  extremities  of  the  fender  for 
engaging  and  running  on  the  car  track.    (See  illustration). 
510,947.     Electric  Locomotive.     Charles  F.  Winkler, 
Troy,  N.  Y.,  assignor  to  the  United   Columbian 
Electric  Company,  of  New  Jersey.  Filed  March 
11,  1893. 

The  first  claim  of  this  patent  reads  as  follows: 
"A  single  electric  motor  provided  with  two  rotary  arma- 
tures geared  respectively  with  two  car  axles  and  with  a 
single  field-magnet  acting  upon  both  of  said  armatures, 
said  field-magnet  being  formed  in  two  parts  flexibly  con- 
nected together,  in  combination  with  aaid  car  axles."  (See 
illustration). 

510,952.     Brush  Holder  for  Dynamo  Electric  Machines. 

Frank    E.    Averill,    Syracuse,     N.    Y.       Filed 

February  13,  1893. 

This  comprises  the  combination  of  a  supporting  spindle, 
a  brush  holder  frame  loosely  mounted  on  the  spindle  and 
having  one  extremity  adapted  to  support  the  brush;  a  fixed 
arm  is  mounted  on  the  spindle  and  arranged  between  the 


NO.   510,947.     "Winkler's    electric  locomotive. 

two  extremities  of  the  holder  frame,  and  a  spring  is  pro- 
vided having  one  end  connected  to  the  aim  and  the  other 
to  the  opposite  extremity  of  the  holder  frame.  (See  illus- 
tration.) 

511,010.  Horseshoe.  Josef  Eckart,  Munich,  Ger- 
many.    Filed  April  15,  1893. 

This  horseshoe  has  a  prismatic  calk  fitted  into  a  socket 
provided  for  the  purpose,  and  the  calk  has  a  cross-bar  ex- 
tending along  its  hollow  side. 

511.017.  Electric  Railway  Switch  and  Crossing.  Will- 
lam  W.  Hendrix,  Bowling  Green,  Ky.  Filed 
Augusts,  1893. 

This  is  a  switch  or  crossing  consisting  of  stationary 
blocks  connected  with  the  ends  of  the  wire,  sliding  blocks 
abutting  against  the  stationary  blocks  and  adapted  to  be 
moved  by  the  jaws  of  the  trolley,  a  coil  spring  liaving  one 
end  attached  lo  the  sliding  block  and  the  other  to  another 
part  of  the  switch  or  crossing ,  the  spring  being  adapted  to 
pull  the  sliding  block  back  in  nlace  when  the  block  is 
disengaged  from  the  jaws.     (See  iliubtration.) 

511.018.  Electric  Railway  Trolley.  William  W. 
Hendrix,  Bowling  Green,  Ky.  Filed  Augusts, 
1893. 

This  is  an  attachment  for  trolleys  consisting  of  two  jaws 
hinged  one  on  each  side  of  the  trolley,  the  upper  ends  of 
the  jaws  having  their  front  edges  beveled  to  the  rear, 
while  these  upper  ends  are  adapted  to  overlap  the  wire; 
suitable  springs  are  provided  for  connecting  the  Jaws  above 
their  hinged  point. 

511.019.  Electric  Railway  Trolley.  William  W. 
Hendrix,  Bowling  Green,  Ky.  Filed  October 
7,  1893. 


This  is  an  overhead  trolley  having  its  lower  end  pivoted 
in  a  swiveled  boot,  the  trolley  pole  having  bearing  against 
its  underside  one  end  of  the  coiled  spring,  the  coils  of  the 
spring  passing  around  the  pivot  and  the  other  end  of  the 
spring  bearing  against  the  bottom  of  the  boot. 

511,020.     Horseshoe.      John  W.  Johnson,  Harrods- 
burg,  Ky.     Filed  March  14,  1893. 

The  plain-faced  underside  of  this  shoe  is  provided  with  a 
tapering  recess  having  its  side  walls  undercut  and  also 
having  its  under  or  transverse  wall  provided  with  a  hole, 
in  combination  with  a  calk  provided  on  one    side    with  a 


NO.  510,933.     miles'  fender   for    street  cars. 

NO,   510,953.     avebill's    brush-holder  for 

dynamo-electric  machines. 

lug  adapted  to  fit  snugly  in  the  recess  and  also  provided 
with  a  threaded  stem  and  a  nut  for  securing  the  calk  in 
the  recess  of  the  shoe. 

511.068.  Street  Railway  Track.  William  C.  Wood, 
Brooklyn,  N.  Y.,  assignor  to  the  Lewis  &  Fow- 
ler Girder  Rail  Company,  same  place.  Filed 
April  6,  1893. 

The  first  claim  of  this  patent  reads  as  follows: 
"In  street  railway  track  comprising  box  rails  and 
clamp  chairs,  a  tongue  switch  composed  principally  of  a 
casting  approximately  H-shaped  in  general  cross-section, 
and  provided  at  top  with  a  laterally  swinging  tongue,  and 
at  bottom  with  an  internal  boss  integral  with  its  horizon- 
tal web  to  coact  with  the  pivot  of  said  tongue,  and  with 
external  clamp-engaging  Hanges." 

511,072.  Metal  Railway  Tie.  'Hippolyte  A.  De 
Ualsmes,  Elizabeth,  N.  J.  Filed  January  36, 
1891. 

This  invention  consists  of  the  combination  with  a 
metallic  railway  tie  formed  with  endloops  and  provided 
with  slots,  of  a  chair  formed  with  rail  engaging  flanges 
and  with  other  Manges  adapted  to  enter  the  slots  in  the 
metallic  tie;  locking  keys  are  also  provided. 

511,093.     Horseshoe.     Arthur  E.    Ogden,  Ashley, 

N.  1).     Filed  June  15,  1893. 

This  horseshoe  comprises  two  sections  of  unequal 
length  and  pivoted  together,  each  section  being  provided 
with  an  inwardly  and  upwardly  extending  tlange.  the 
longer  section  being  provided  with  a  recess  at  its  pivoted 
end  and  the  shorter  section  with  a  latch  head  entering 
said  recess,  and  a  rod  passing  through  apertures  in  the 
ends  of  the  sections. 

511,163.  Signal  for  Cable  Railways.  Joseph  Sachs, 
New  York,  N.  Y.  Filed  August  4,  1893. 
The  last  claim  of  this  patent  reads  as  follows:  "The 
combination  with  a  vehicle  and  a  cable  for  mocing  the 
same,  of  signal  boxes  adjacent  to  the  cable,  an  electric 
circuit  connecting  the  signal  boxes  with  the  central  sta- 
tion and  devices  that  can  be  actuated  from  either  end  of 
the  car  for  operating  the  signal  boxes  by  the  movement  of 
the  cable  and  car." 

511,170.     Rail  Shoe  and  Brace.     Andrew  B.   Snider 
and    William     H.    Roberts,    Bartholow's,   Md. 
Filed  August  36,  1893. 
This   consists  of   a  plate  having  on  one  side  a  simple 

hook-shaped   flange   on   the   rail  base  and  having  on  the 


511,179.  Elevated  Railway.  John  N.  Valley,  Jersej' 
City,  N.  J.  Filed  September  13,  1893. 
The  supporting  posts  of  this  roadway  are  arranged  in 
pairs  inclined  toward  each  other;  the  girders  are  adjust- 
able vertically  and  project  beyond  the  posts  to  form  clamp 
sections;  these  clamp  sections  are  attached  to  the  girders 
both  at  the  outside  and  the  inside  of  the  post.  (See  illus- 
tration.) 

511,199.     Sanding  Device  for  Cars.     James  R.  Dough- 
erty, St.  Joseph,  Mo.     Filed  May  4,  1891. 

This  is  a  sand-box  adapted  to  revolve  independently  of 
its  bottom  and  has  bevel  gears  and  shafting  and  frictional 
gearing  which  wnen  operated  by  the  bell  crank  lever  pro- 
vided for  that  purpose  is  brought  into  continuous  contact 
with  the  car  axle.  By  this  means  the  sand  box  is  operated 
so  as  to  keep  the  sand  in  working  order. 

511,214.     Brush  Holder  for  Electric  Motors.     James  J. 

Robison    and  Fred   B.    Perkins,  Toledo,   Ohio. 

Filed  February  6,  1893. 

This  brush  holder  has  a  practically  rectangular  shell,  and 
an  arm  connected  therewith  having  flanged  sides;  a  lever 
is  pivoted  to  the  end  of  the  arm,  and  a  spiral  spring  con- 
nects the  lever  with  the  base  of  the  arm:  a  transverse  bear- 
ing is  carried  at  tne  free  end  of  the  lever  to  bear  upon  the 
brush  within  the  shell, 

511,226.     Fastening  for  Railroad    Rails.       Leander  E. 

Whipple,   New  York,  N.    Y.     Filed  March   17, 
1893. 

This  is  the  combination  of  a  plate  adapted  to  be  seated 
and  secured  upon  the  tie  and  provided  with    a  flange,  and 


NO.    511,173.     stone  &   "Webster's  electrically 
operated  railway  system. 

clamping  plates  secured  upon  the  first  named  plate  be- 
neath the  flange  with  their  edges  in  position  to  engage  the 
foot  of  the  rail. 

511,227.  Railroad  Tie.  Leander  E.  Whipple,  New 
York,  N.  Y.     Filed  March  17,  1893. 

The  last  claim  of  this  patent  reads  as  follows: 
"In  a  railroad  tie,  the  combination  with  the  body  por- 
tion, the  two  curved  nlates  united  at  their  edges,  of  a  verti- 
cal plate  applied  to  the  end  of  the  body  portion  and  ex- 
tending below  the  same  and  provided  with  lips  embracing 
the  outer  sides  of  the  curved  plates." 

511,254.  Closed  Conduit  Electric  Railway.  William 
S.  Smith,  Berkeley,  Cal.  Filed  February  39, 
1893. 

This  consists  of  the  combination  of  an  insulated  main 
conductor  extending  along  the  roadway,  a  secondary  or 
working  conductor,  a  branch  conductor  between  the  main 
and  secondary  conductors,  a  sealed  box  surrounding  the 
branching  point  of   the  main  and  branching   conductors 


NO.  511,017.     iiendrix's  electric  railway  switch  and  crossing, 
no.  511,179.     valley's  elevated  railway. 


other  side  a  shoulder,  forming  between  them  a  rail-seat; 
spike-holes  are  provided  at  the  edge  of  the  shoulder  which 
open  into  the  rail-seat. 

511,173.  Electrically  Operated  Railway  Switch.  Chas. 
A.  Stone,  Newton,  and  Edwin  S.  Webster,  Bos- 
ton, Mass.  Filed  August  30,  1893. 
This  invention  comprises  a  main  current  conductor 
which  has  sections  insulated  from  direct  electrical  con- 
nection therewith,  a  connecting  loop  between  the  main 
conductor  and  each  of  the  sections  with  a  plurality  of 
electromagnets  in  circuit;  differentially  adjusted  arma- 
tures for  the  magnets;  two  or  more  shunt  lines  from  the 
connecting  loops,  each  having  in  circuit  a  circuit-closer 
which  is  operated  by  one  of  the  armatures,  and  a  magnet 
of  a  railway  switch,  and  a  rheostat  upon  the  car  adapted 
to  be  switched  into  an  electric  circuit,  in  parallel  with  the 
motor  circuit,  for  the  purpose  of  operating  the  railway 
switch.     (See  illustration.) 


and  a  switch  or  cutout  at  both  ends  of  the  branch  conduc- 
tor, one  inside  of  the  box  and  one  outside  thereof. 

511,317.  metallic  Tie  and  Fastener.  Thomas  M. 
Brintnall,  Medina,  Ohio,  assignor  of  three- 
fourths  to  Blake  Hendrickson,  same  place, 
Rollin  S.  Glffin,  Cleveland,  and  Howard  C. 
Bradley,  Warren,  Ohio.     Filed    August  3,  1893. 

This  comprises  a  railroad  rail  fastener  for  securing  one 
flange  of  a  rail  comprising  a  channel  block,  dog  spike  and 
a  key,  the  channel  block  being  provided  with  an  upper  and 
a  lower  gripping  jaw  and  side  lugs,  and  across  its  back 
with  a  lug  or  bead  near  its  lower  end  and  a  groove  near  its 
upper  end  to  receive  the  key;  and  the  dog  spike  provided 
with  an  outwardly  extending  shoulder  and  having  its 
lower  end  reduced  in  thickness  to  give  it  a  spring  action 
and  formed  across  its  back  with  a  recess  near  its  lower  end 
and  a  groove  near  its  upper  end  to  receive  the  key. 
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REMOVAL  NOTICE. 
The  New  York  office  of  the  STREET  RAIL- 
WAY GAZETTE  has  been  removed  from  171 
Broad-way  to  more  commodious  quarters  on  the 
twelfth  floor  of  the  Havemeyer  Building,  lo- 
cated on  the  corner  of  Dey  and  Cortlandt 
streets,  in  the  centre  of  the  industrial  interests 
of  the  city.  All  -who  are  interested  in  the  street 
railway  business  are  invited  to  call  as  often  as 
they  find  it  convenient. 

Pranoliises      Q.uite  a  number  of  cities  are  now 
Were  paying  the  penalty  for  refusing  to 

Refused.  grant  applications  for  reasonable 
street  rail-way  franchises  made  last  summer.  Had 
the  desired  ordinances  been  granted  the  numbers 
of  the  unemployed  In  these  places  would  now  be 
materially  less.  A  Cleveland  paper  Is  responsible 
for  the  statement  that  the  unreasonable  attitude 
of  the  city  authorities  toward  the  local  companies, 
had  deprived  1,000  men  of  employment;  as  a  re- 
sult the  city  Is  now  seeking  the  right  to  issue 
bonds  for  $50,000  to  aid  the  poor. 


opened  its  lines  to  freight.  Its  plan  is  to  operate 
its  road  from  midnight  until  5  A.  m.  as  a  freight 
line.  During  these  hours  all  the  necessary  freight 
business  can  be  transacted,  and  the  regular  pass- 
enger traflic  will  In  no  wise  be  Interfered  with.  It 
is  possible  that  the  example  of  the  Montreal  com- 
pany could  be  profitably  followed  in  a  considera- 
ble number  of  localities  where  lines  are  so  laid  out 
that  coal  and  produce  could  be  carried.  Consld- 
erabl'  difficulty,  however,  might  be  experienced 
In  securing  the  changes  in  charters  and  franchises 
necessary  before  engaging  in  the  new  branch  of 
transportation. 

Reports  from  It  is  often  a  difficult  matter  to  arouse 
Motormen.  in  the  motorman  an  interest  in  the 
proper  care  of  his  motor.  One  way  of  doing  this 
Is  mentioned  In  one  of  the  addresses  before  the 
Massachusetts  Street  Railway  Association  printed 
elsewhere  In  our  columns.  In  this  Instance  a 
part  of  the  motorman's  training  is  a  careful  study 
of  the  price  list  of  repair  parts  for  the  purpose  of 
teaching  him  the  value  of  the  machinery  en- 
trusted to  his  care.  Prizes  are  also  offered  and 
other  Inducements  held  out  to  persuade  the 
motorman  to  watch  carefully  the  operation  of  his 
motors  and  to  lead  him  to  report  any  indication 
of  approaching  trouble  that  he  may  notice.  On 
one  road  in  Illinois  a  rule  exists  that  requires  the 
conductor  to  run  the  car  for  100  feet  up  and  down 
the  track  at  the  end  of  each  trip,  while  the  motor- 
man  watches  the  operation  of  the  motors  both 
through  the  traps  and  from  a  position  at  the  side 
of  the  track,  and  any  faults  noticed  must  be  re- 
ported. Managers  have  fully  realized  the  import- 
ance of  having  the  motorman  take  a  lively  Inter- 
est in  his  car  and  its  equipment  but  it  is  often 
difficult  to  get  the  motorman  himself  to  realize 
that  his  oversight  will  mal-:e  any  difference  with 
the  operation  of  the  car. 


One  Way  to  Experience  has  proved  that  one 
Economize.  of  the  best  ways  to  keep  the  re- 
pairs account  of  an  electric  road  at  a  moderate 
figure  Is  to  maintain  only  a  single  type  of  motors 
for  the  operation  of  the  oars.  On  some  roads  this 
is  impossible  owing  to  the  necessity  for  motors 
of  the  larger  sizes  for  drawing  one  and  two 
trailers,  while  for  oars  operated  without  trailers  a  ■ 
smaller  size  motor  is  sufficient.  But  the  main- 
tenance of  motors  of  two  or  more  different  makes 
and  each  of  these  of  two  or  three  sizes  is  an 
expensive  experiment.  In  a  repair  shop  re- 
cently visited  we  found  no  less  than  five 
different  styles  of  motor  although  the  entire 
equipment  of  the  road  consisted  of  only  30  cars. 
The  result  was  evident  upon  visiting  the  store 
room  where  extra  parts,  from  screws  to  armatures, 
were  kept  In  stock  for  each  of  these  five  machines. 
Hundreds  of  these  parts  would  have  been  uncalled 
for  had  a  single  style  of  motor  been  selected  and 
adhered  to  for  all  cars.  It  would  probably  ijrove 
more  economical  in  the  end,  if  It  had  been  decided 
to  purchase  for  some  cars  a  new  type  of  motor,  to 
dispose  of  all  former  equipments  and  adopt  this 
new  type,  if  it  should  prove  economical,  as  the 
standard  for  all  equipments.  Much  money  is  lit- 
erally thrown  away  upon  the  constant  repair  of 
worthless  motors. 


Electric  Railway     A  Montreal  street  railwaj'  com- 

Freight  Service.      pany  whose   cars  run  into  the 

suburbs  has   concluded,  upon  investigation,  that 

its  receipts  could  be   materially  increased  if  It 


Preserving  Good    The  maintenance  of  good  order 
Order  on  in  a  street  car  is  one  of  the  im- 

Cars.  portant  duties  of  a  conductor 

and  he  should  be  Impressed  with  the  fact.  If  he 
does  not  squelch  the  loafers  that  sometimes  be- 
come offensive  his  car  is  likely  to  become  an  ex- 
ceedingly unfit  vehicle  for  ladles  to  occujjy. 
Conductors  hesitate  too  often  to  act  In  the  fear 
that  they  may  find  themselves  in  difficulty,  be- 
cause of  their  activity.  We  confess  to  a  feeling 
of  entire  approval  in  the  case  of  conductors  apply- 
ing judicious  physical  measures  iu  the  treatment 
of  "persons  who  are  intoxicated  or  otherwise  vio- 
lating public  decency.".  A  case  of  this  class  re- 
cently came  before  a  court  in  Massachusetts. 
The  plaintiff,  a  Thomaston  man  sued,  a  street  rail- 


way company  because  he  was  ejected  from  a  car 
for  alleged  profanity.  He  won  his  case,  and  was 
awarded  a  verdict  of  over  $1,100.  It  is  to  be 
hoped  that  this  resultiwlll  not  establish  the  princi- 
ple that  a  man  may  swear  to  his  heart's  content 
on  a  street  car,  and  that  while  doing  so  he  is  act- 
ing well  within  his  rights.  It  is  rather  to  be  hoped 
that  too  much  force  was  exercised  for  it  would  be 
unfortunate  to  have  the  Impression  become  gen- 
eral that  foul  language  is  permissible  on  a  car. 
The  fact  is  there  is  too  much  laxity  in  the  enforce- 
ment of  the  rule  providing  for  decency  on  cars, 
and  we  would  be  glad  to  have  read  of  a  different 
termination  of  the  suit. 


Elevated  and  Snr-  The  fact  Is  frequently  com- 
faoe  Transportion.  mented  upon  that  the  con- 
struction of  the  elevated  roads  in  New  York  and 
Brooklyn  did  not  affect  the  surface  roads  disas- 
trously, as  many  of  those  Interested  In  the  latter 
had  anticipated.  There  seemed  to  be  plenty  of 
business  for  both  elevated  and  street  lines,  and  so 
far  from  the  elevated  railways  injuring  the  street 
roads,  the  reverse  has  appeared  to  be  the  fact. 
The  same  result  was  apparent  in  Chicago  when 
the  Alley  elevated  road  was  built.  No  diminu- 
tion In  the  patronage  of  the  parallel  cable  road 
was  noticeable.  Generally  speaking,  elevated, 
railway  companies  have  felt  heretofore  that  they 
had  nothing  to  fear  from  the  competition  of  sur- 
face lines;  they  inclined  to  the  belief  that  they 
were  engaged  in  a  somewhat  higher  order  of  trans- 
portation and  they  did  not  consider  the  surface 
companies  as  in  any  sense  rivals;  the  horse  oar 
companies  on  the  other  hand  were  supposed  to 
experience  a  fear  from  the  mighty  competition  of 
the  rapid  transit  lines  running  overhead.  If  -we 
may  judge  from  the  annual  report  of  the  Brook- 
lyn Elevated  Railroad  these  conditions  have  been 
reversed,  and  the  elevated  companies  may  become 
fearful  of  the  competition  of  their  rivals  on 
the  street.  The  report  shows  that  during  last 
year  the  company  not  only  has  not  made  money, 
but  it  has  encroached  on  its  surplus.  The  de- 
crease in  earnings  is  partially  due  to  the  finan- 
cial conditions  beyond  a  doubt,  but  the  president 
in  his  report  attributes  the  retrogression  in  part  to 
the  competition  of  the  surface  cars,  and  the  ex- 
planation is  made  with  manifestations  of  no  little 
bitterness.  The  competition  is  made  possible  be- 
cause of  the  introduction  of  electricity,  and  it  is 
alleged  that  the  speeds  attained  are  "reckless."' 
It  is  true  be_vond  a  doubt  that  a  road  on  the  sur- 
face because  of  that  very  fact  has  a  great  advan- 
tage over  an  elevated  railway.  If  by  patronizing 
the  latter  considerable  time  cannot  be  gained 
people  will  not  be  inclined  to  climb  up  a  steep 
stairway.  That  assertion  has  been  abundantly 
proved  by  the  experience  of  the  Alley  elevated 
road  in  Chicago.  At  the  close  of  the  Fair  the  in- 
tervals between  trains  was  materially  Increased. 
At  once  there  were  deserters  in  the  army  of  the 
patrons  of  this  line.  It  was  evidently  their  belief 
that  it  did  not  pay  to  clamber  up  the  stairways  if 
they  were  not  bound  to  catch  a  train  within  a 
minute  or  two;  they  preferred  to  take  a  cable  car 
at  once  and  start  the  trip  townward  without  de- 
lay. The  means  of  regaining  the  lost  patronage 
must  necessarily  be  an  improvement  in  the  service, 
and  this  plan  is  unquestionably  the  one  which  the 
Brooklyn  company  must  follow.  If  the  electric 
cars  run  far  more  rapidly  than  the  horse  cars  the 
elevated  trains  must  make  some  corresponding 
Improvement  or  necessarily  the  companies  must 
suft'er.  They  must  operate  their  trains  faster  and 
make  the  coaches  far  more  comfortable.  As  a 
matter  of  fact  elevated  roads  have  not  done  much 
in  the  way  of  improvement  during  the  last  five 
years,  while  the  operation  of  surface  lines  has 
been  fairly  revolutionized.  In  these  days  of  com- 
petition the  company  that  is  not  progressive  must 
pay  the  penalty.  If  the  elevated  service  is  im- 
proved as  materially  as  the  scheme  of  surface 
transportation,  then  as  soon  as  good  times  return 
there  will  be  no  further  encroachments  on  the 
surplus. 
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CONSPIRACY  AMONG  DISCHARGED  STREET 
RAILWAY  EMPLOYES   IN   INDIAN- 
APOLIS. 


MAYOR    GILROY    AND    RAPID    TRANSIT  IN 
NEW  YORK. 


PROBLEMS    FOR    STREET    RAILWAY    ENGI- 
NEERS. 


Reports  ot  a  decidedly  sensational  description 
have  recently  canie  from  Indianapolis  relating  to 
alleged  plots  among  the  discharged  employes  of 
the  Citizens  Street  Railway  Company  to  destroy 
property  of  the  company.  There  is  a  basis  for 
the  reports,  although  the  truth  Is  not  as  startling 
as  the  stories  contained  in  the  dispatches.  In  a 
recent  issue  of  an  Indianapolis  paper  General  Man- 
ager McLean  made  a  statement  affirming  the  ex- 
istence of  a  conspiracy  among  the  employes.  The 
principal  part  of  the  statement  is  presented  here- 
with: 

"There  are  a  good  many  of  the  ex-employes  in 
the  plot,  and  their  malicious  schemes  might  have 
been  successful  had  it  not  been  that  one  of  their 
number  gave  the  whole  thing  away.  We  now 
have  the  names  of  all  of  the  conspirators  in  our 
possession  and  the  police  are  keeping  a  strict  sur- 
veillance of  their  actions.  Ail  ot  them  were  dis- 
charged for  adequate  cause.  In  one  or  two  cases 
men  who  were  deep  in  the  plot  called  here  and 
wanted  their  places  back,  making  pitiful  appeals, 
and  at  the  same  time  they  were  aiding  and  abet- 
ting their  fellows  in  every  possible  way, 

"The  least  harmful  of  the  plans  was  a  scheme 
to  doctor  our  insulators  and  by  creating  short  cir- 
cuits to  injure  our  lines  in  every  possible  way. 
The  men  congregated  and  formulated  their  plans 
at  Peter  Moon's  saloon,  159  W.  Washington  street. 
Meetings  have  been  held  there  for  a  good  while, 
and  it  was  arranged  to  simultaneously  ground  the 
wires  on  the  N.  Illinois  street,  Pennsylvania  street, 
Alabama  street.  Central  avenue,  Columbia  avenue, 
Clifford  avrnue,  W.  Washington  street  and  the 
Stock  Yards  lines.  To  this  end  some  of  the  con- 
spirators pried  into  the  tower  wagons  in  the  Ten- 
nessee street  stables  and  stole  the  insulators, 
which  were  tampered  with  In  such  a  manner  as  to 
cause  the  current  to  run  from  the  wires  to  the 
ground.  The  dynamite  part  of  the  plot  did  not 
advance  far  enough  to  reveal  the  scheme,  but  I 
have  learned  that  an  ex-ofticial  of  the  road  threat- 
ened more  than  once  in  Moon's  saloon  to  use  the 
deadly  explosive,  and  there  can  be  little  doubt  as 
to  the  outcome  had  not  their  plans  been  frus- 
trated." 


West  End  Company's  Agreemeut. 


The  West  End  Street  Railway  Company  of 
Boston  has  held  several  conferences  with  its  em- 
ployes in  reference  to  the  recent  agreement  pub- 
lished in  the  last  issue  of  the  Street  Railway 
Gazette.  The  men  took  exception  to  certain  of  the 
provisions  concerning  extra  men.  The  following 
notice  was  posted  up  in  the  stations  explanatory 
of  the  agreement: 

1 — Regular  extra  cars  shall  consist  of  one  trip 
less  that  a  regular  car  of  the  same  line  on  all 
lines  where  tlie  running  lime  Is  less  than  one  hour 
forty  minutes,  and  shall  not  exceed  nine  hours' 
platform  work  in  fifteen  hours,  outside  limit, 
unless  requested  by  the  men  who  ask  to  run  It, 

2 — Men  running  the  full  hours  of  regular  extra 
cars  shall  be  credited  on  the  pay-rolls  with  having 
earned  $3.25. 

3 — All  regular  extra  cars  will  be  advertised  and 
applications  must  be  made  on  printed  form,  to  be 
procured  from  the  foremen,  cars  to  be  given  men 
according  to  rating  of  those  who  apply,  unless 
otherwise  agreed  upon  between  the  several  appli- 
cants. 

4 — Such  applications  may  be  withdrawn  after 
two  days'  notice  to  the  superintendent. 

5 — Extra  men  may  make  a  general  written  ap- 
plication to  the  superintendent  for  work  outside 
of  the  12-hour  limit. 

6— No  political  use  whatever  win  be  made  by 
the  company  (jf  those  applications.  They  are 
solely  in  the  Interest  of  the  men  if  they  desire 
the  work,  and  musi  be  voluntary  on  their  part. 

7 — Trippers  shall  be  jiald  at  the  rate  of  27i 
cents  per  ho\ir  for  one  or  more  trips,  and  fractions 
of  one  half  hour  to  be  called  one  hour,  and  any 
work  done  in  live  consecutive  hours  either  In  the 
morning  or  afternoon  to  be  paid  $1.13. 

8— No  employe  will  be  discriminated  against 
for  failure  to  request  work  outside  of  12  hours, 
except  that  he  will  not  be  eligible  for  such    work. 

9— The  company  wishes  to  have  as  many  extra 
cars  as  po.9Slble. 

10 — The  company  will  meet  the  views  of  the 
extra  men  in  the  request  for  giving  out  extra 
work,  if  It  can  be  ascertained  definitely  what 
those  views  are. 


In  his  annual  message  to  the  board  of  aldermen 
Mayor  Gilroy  of  New  York  makes  the  following 
reference  to  the  rapid  transit  situation: 

"The  difficult  problems  involved,  and  the  fact 
that  capital  is  even  more  than  usually  timid  and 
conservative  in  these  times,  have  prevented  any 
progress  in^this  direction.  It  may  be  that  an  un- 
der /round  road,  capable  of  the  highest  speed,  to 
be  built  by  private  capital  or  public  funds,  will 
furnish  the  ultimate  solution.  Thus  far  no  cap- 
italists have  shown  a  sufficient  interest  in  such  a 
plan,  nor  has  public  sentiment  declared  in  favor 
of  such  an  Investment  by  the  city.  In  the  mean 
time,  and  even  though  worlv  on  that  line  was 
begun,  more  Immediate  relief  is  necesssary.  The 
Rapid  Transit  Commissioners  were  not  met  in  a 
proper  spirit  by  the  Manhattan  Elevated  Railroad 
managers  in  the  effort  to  improve  the  facilities  of 
that  system.  A  new  line  of  elevated  railroads 
has,  therefore,  been  planned,  and  the  franchise 
will  be  shortly  offered  for  sale.  It  is  sincerely  to 
be  hoped  that  the  additional  transit  service  that 
is  so  urgently  needed  may  In  this  way  be  acquired. 
Immediate  relief,  however,  can  only  be  afforded 
through  the  Manhattan  system,  bj'  the  construc- 
tion of  third  tracks  and  additional  terminal  fa- 
cilities." 


Philadelphia  Companies  Annual  Meeting-. 


Over  a  score  of  Philadelphia  street  railway 
companies  held  annual  meetings  on  Tuesday  last 
but  as  all  of  these  with  one  exception  are  con- 
trolled or  leased  by  the  traction  companies  they 
merely  met  to  keep  alive  theli-  organizations.  The 
only  operating  company  to  hold  a  meeting  was 
the  HestonviUe,  Mantua  and  Fairmount  Railway 
Co.  The  annual  report  stated  that  6,540,437  pas- 
sengers were  carried  during  the  past  year,  an  in- 
crease of  58,000  over  the  preceding  year.  The  re- 
ceipts for  the  past  year  were  $325,126;  showing 
a  net  increase  of  $9,000.  During  the  year  $42,000 
was   expended  for  betterments. 

The  report  stated  that  the  conrpany  will  have 
arranged  its  financial  plans  for  trolleylng  the  road 
within  a  short  time,  but  it  Is  probable  that  no 
outside  work  will  begin  before  the  •  1st  of  April, 
except,  perhaps,  in  the  construction  of  the  power 
house  on  the, site  of  the  Race  lad  Ravine  Streets 
Depot  at  the  CallowhiU  street  bridge.  It  Is 
thought  that  the  entire  system^wlU  be  trolleyed 
and  In  operation  by  the  close  of  this  year. 

The  cost,  including  the  cars,  will  not,  it  is  es- 
timated, exceed  $1,500,000,  and  about  75  cars  will 
be  run  over  the  route,  the  Race  and  Vine  street 
cars  running  to  West  Philadelphia  as  well  as 
those  on  the  HestonviUe  Line. 


Testing  the  Vestibule  Law. 


It  has  already  been  sta'ed  in  the  Stbebt  Rail- 
way Gazette  that  proceedings  were  recently 
instituted  against  Frank  S.  Hosklns,  superinten- 
dent of  the  Twin  City  Rapid  Transit  Co.,  on  the 
charge  that  cars  under  his  control  has  not  been 
vestibuled  in  accordance  with  the  state  law.  The 
complaint  was  made  by  the  labor  commissioner, 
and  the  case  came  up  before  Judge  Twohy  In  St. 
Paul  on  January  Gth.  The  attorney  for  the  de- 
fense admitted  the  truth  of  the  statements  alleged 
In  the  complaint,  but  raised  the  question  of  the 
constitutionality  of  the  law,  and  made  a  motion 
to  dismiss  on  the  ground  that  the  legislature  had 
not  the  power  to  pass  the  act.  The  motion  to 
dismiss  was  not  argued  at  length,  the  attorneys 
agreeing  that  briefs  on  the  motion  should  be  sub- 
mitted to  the  court  Monday  afternoon.  The  brief 
of  the  defense,  as  filed, alleged  the  unconstitution- 
ality of  the  law  on  the  grounds  that  It  Impairs 
the  obligation  ot  a  contract,  that  It  Is  class  legis- 
lation and  that  It  is  taking  property  without  due 
process  of  law. 

Proceedings  were  also  Instituted  against  Dow 
S  Smith  general  superintendent  In  Minneapolis 
on  the  same  allegations.  The  same  defenje  was 
made. 


[Under  this  heading  we  will  present  each  week  during 
1894  some  practical  street  railway  nroblem,  the  solution  of 
which  will  call  for  the  exercise  of  the  samskindof  engi- 
neering ability  that  is  necessary  in  the  every  day  practice 
of  the  ooasulting  or  designing  engineer.  Solutions  to  these 
problems  are  solicited  and  will  be  published  when  consid- 
ered sufficiently  accurate  or  when  they  contain  valuable 
information. — Eds.1 

Problem  II. — A  street  railway  line  is  projected 
as  follows:  Beginning  at  the  central  station  the 
line  runs  north  2,000  feet,  east  4,500  feet,  north 
3,750  feet,  east  3,500  feet,  north  again  800  feet, 
west  11,000  feet,  south  1,350  feet,  east  300  feet, 
south  1,500  feet,  east  1,000  feet,  south  3,800  feet 
and  east  3,700  feet  to  the  starting  point.  Assum- 
ing a  certain  size  for  trolley  wire,  design  the 
network  of  feeders  to  give  the'most  economical  re- 
sults of  operation.  Cars  are  run  every  five 
minutes  in  opposite  directions  and  require  one 
hour  for  the  trip  around  the  circuit  and  back  to 
the  power  house.  Coal  costs  $1.50  a  ton  at  the 
furnace  door.  Ordinary  rates  of  wages  are  paid. 
The  line  Is  double-tracked  over  its  whole  length 
and  must  be  divided  into  about  one-mile  sections. 
The  voltage  to  be  used  is  500  with  a  10  per  cent, 
drop  allowed  at  distant  points  on  the  line.  Pro- 
vision must  be  made  for  heavy  loads  on  the  cars 
and  for  a  possible  addition  of  about  25  per  cent, 
more  cars  at  the  morning  and  evening  hours  of 
heavy  riding. 

Street  Railway  Tracks  on  Paved  Streets. 


City  Engineer  Roberts,  Saginaw,  Mich.,  says 
that  it  has  been  demonstrated  by  the  use  of  elec- 
tric motor  cars  on  the  paved  streets  of  that  city 
that  pavement  can  not  be  maintained  in  good 
condition  for  any  length  of  time,  while  electric 
motor  cars  are  run  on  a  flat  light  rail  laid  on  longi- 
tudinal timber  or  stringers  resting  on  ties  ballasted 
with  an  insufflicient  amount  of  sand  and  gravel, 
upon  a  sub-foundation  poorly  drained.  The  fre- 
quent loads  on  the  tracks  and  their  settling  disturb 
the  foundation  under  the  pavement,  causing  the 
paving  blocks  to  become  loose  and  rise  above  the 
rails  of  the  track.  The  greatest  damage  resulting 
from  this,  Mr.  Roberts  thinks,  is  the  forcing  of 
water  under  the  rails  and  foundation  of  the  track 
out  under  the  pavement  on  either  side  so  that  it 
loosens  the  entire  foundation,  and  the  pavement 
soon  begins  to  yield  under  ordinarj'  travel.  He 
believes  that  the  premature  destruction  of 
pavements  in  streets  where  electric  streetcar  lines 
are  operated  is  due  largely  to  the  poorly  con- 
structed track  and  foundation.  He  recommends 
that  hereafter  all  street  car  tracks  be  laid  on  a 
foundation  of  six  inches  of  concrete  or  eight 
inches  of  broken  stone,  with  such  surface  and  sub- 
drainage  as  win  at  all  times  conduct  the  water 
quickly  and  freely  from  the  tracks  and  founda- 
tion. 


Gas  Motors  for  Street  Railways. 


President  Boardman  of  the  American  Gas  Light 
Association,  in  opening  the  recent  annual  meet- 
ing of  that  body  made  an  address  in  which  he 
referred  to  the  use  of  gas  engines  on  street  cars  as 
follows: 

"The  cost  of  building  and  equipping  a  street 
railway  for  the  use  of  gas  motors  is  considerably 
less  than  for  electricity,  even  with  the  overhead 
trolley,  which  must  soon  be  discarded  for  the 
more  expensive  system  of  underground  wires. 
The  running  expense  and  repair  account  for  a  road 
operated  by  gas  motors  are  far  less  than  one  oper- 
ated by  electricity;  and  the  erection  and  main- 
tenance of  a  power  station  Is  entirely  unnecessary 
In  a  town  having  gas  works.  The  gas  company 
can  compress  the  gas  and  deliver  it  so  compressed 
at  the  street  car  stable;  or  a  small  room  at  the 
stable  can  be  devoted  to  the  compression  ma- 
chinery, and  a  gas  engine  to  furnish  the  power  to 
it.  In  either  event  the  street  railways  could  be 
made  large  gas  consumers,  to  the  mutual  advan- 
tage of  the  shareholders  in  the  street  railway  com- 
pany and  the  gas  company." 
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CARE  OF  STREET  CAR  MOTORS. 


MONTHLY  MEETING    OP    THE    MASSACHU- 
SETTS STREET  RAILWAY  ASSOCIATION. 


Timely  Discussion  on  the  Care  and  Maintenance  of 

Electric  Motors  During  "Winter  and  on 

the  Heating:  of  Street  Cars. 


PRESIDENT  J.    H.  CUNNINGHAM. 

Col.  J.  H.  Cunningham,  president  of  the  asso- 
ciation, was  born  in  Boston  in  18.51,  and  is  presi- 
sident  of  the  J.  H.  Cunningham  Iron  Co.  of  that 
city,  a  corporation  representing  a  business  founded 
by  his  father  in  1853  and  which  he  has  honorably 


Sketches  of  Prominent  Members. 


At  the  regular  monthly  dinner  and  meeting  held 
at  Young's  Hotel  in  Boston  on  Thursday  of  last 
week,  the  Massachusetts  Street  Railway  Associa- 
tion discussed  one  of  the  most  important  and 
timely  subjects  that  could  have  been  selected. 
Although  it  had  been  announced  that  the  leading 
topic  to  be  discussed  would  be  the  heating  of 
street  cars,  the  one  actually  considered  was  the 
care  and  maintenance  of  electric  motors  during 
winter.  The  principal  spealiers  were  Robert  C. 
Brown  of  the  West  End  Street  Railway  Company 
of  Boston,  E.  C.  Foster  of  the  Lynn  &  Boston 
Road,  P.  F.  Sullivan  of  the  Lowell  Street  Railway 
Company  and  E.  P.  Shaw  of  the  Haverhill  and 
Amesbury  Road,  and  their  remarks  are  here  given 
in  full.  Electric  heating  was  also  briefly  discussed 
by  Jas.  F.  Shaw  of  the  Wakefield  and  Stoneham 
Road  and  others. 

The  Important  question  of  accident  insurance 
and  the  refusal  of  existing  accident  companies  to  in- 
demify  street  railways  was  presented  and  after  dis- 


COL.    .T.    H.    CUNNINGHAM. 

oussion  the  matter  was  referred  to  the  executive 
committee  to  consider  and  reportupon  the  advisl- 
bility  of  forming  a  mutual  Insurance  company 
either  for  the  state  of  Massachusetts  or  for  New 
England. 

President  Cunningham  referred  to  the  death  of 
the  daughter  of  Chas.  Odell  of  the  Newburj'port 
and  Amesbury  company  and  the  secretary  was 
authorized  to  forward  resolutions  of  sympathy. 
Mr.  Odell  was  the  organizer  of  the  Massachusetts 
Association,  was  its  first  president,  and  served  in 
that  capacity  for  three  years.  Mr.  Sullivan  of 
the  Lowell  Street  Railway  Company  referred  to 
the  death  of  Deacon  William  Richardson  of  Brook- 
lyn, and  the  secretary  was  authorized  to  transmit 
resolutions  of  sympathy. 

Greeting  was  voted  to  the  State  of  Maine  Street 
Railway  Association  just  organized,  and  it  was 
voted  that  the  secretary  transmit  regularly  to  it 
and  to  officials  of  other  railway  companies  in  New 
England  all  notices  of  meetings  of  the  Association 
with  a  cordial  Invitation  to  attend. 

The  two  subjects  that  will  receive  consideration 
at  the  next  meeting  will  be  "Bonding  of  kails  and 
the  Return  Circuit"  and  "Construction  of  Street 
Railways." 

Before  giving  the  full  report  of  the  discussion 
the  accompanying  sketches  of  officers  and  promi- 
nent members  of  the  Association  may  prove  of 
interest. 


A.    B.    BUTLEK. 

and  successfully  perpetuated  until  it  ranks  to-day 
as  second  to  none  among  the  leadins  iron  manu- 
facturing companies  of  this  country.  Wrought 
iron  pipes  and  fittings  for  steam,  gas  and  water 
are  among  its  principal  specioalties,  and  it  is  but 
natural  that  in  the  early  days  of  electricity  as  a 
competitor  of  gas,  Col.  Cunningham  should  have 
become  financially  and  actively  interested.  As 
has  heretofore  been  stated  in  our  columns,  Col. 
Cunningham  has  been  more  or  less  identified  with 
electrical  interests  from  the  first  introduction  of 
electric  lighting  in  Boston.  His  official  connec- 
tion with  electric  railway  corporations  is  as 
follows:  President  of  the  Plymouth- &  Kingston 
road,  vice-president  of  the  Gloucester  Street  Rail- 
way Company,  director  of  the  Lynn  &  Boston, 
director  of  the  Haverhill  &  Amesbury  and  di- 
rector of  the  Worcester  &  Leicester  and  Worcester 
&  Milbury  roads.  He  is  a  thorough  business 
man,  a  leader  in  social  circles  and  was  a  member 
of  Governor  Russell's  staft'  until  the  close  of  his 
term  of  office. 

SECKETAKY  A.  E.   BUTLBB. 

A.  E.  Butler,   secretary  of    the  association,  is 
universally  esteemed  by  every  member,  not  alone 


Street  Railway  Company,  of  which  he  was  treas- 
urer and  general  manager  for  ten  years.  In  1893 
the  Industrial  Improvement  Company  of  Boston 
purchased  the  Lawrence  and  Haverhill  roads,  and 
Mr.  Butler  retired  from  active  connection  with 
the  street  railway  business  to  give  his  entire  at- 
tention to  the  business  of  the  Arlington  National 
Bank  of  Lawrence,  of  which  institution  he  is 
cashier.  He  still  retains  an  interest,  however,  in 
several  street  railway  companies  and  contributes 
in  great  degree  by  his  ability,  energy  and  perse- 
verance to  their  prosperity. 

C.    S.    SBBGEANT. 

C.  S.  Sergeant  was  born  in  Northampton,  Mass., 
in  1853,  and  was  graduated  from  the  Northamp 
ton  liigh  so'nool  in  1808.  His  first  business  con 
neotion  was  with  the  First  National  Bank  of  East- 
hampton,  Mass.,  in  the  capacity  of  teller,  resign- 
ing therefrom  to  engage  in  the  railroad  and  iron 
business  in  the  West,  where  he  was  located  for 
several  years.  Returning  to  New  England  again 
he  became  identified  with  the  Eastern  Railroad 
in  Boston  as  chief  clerk,  and  afterward  as  general 
auditor  for  seven  years.  Later  he  became  associ- 
ated with  Charles  Merriman  of  Boston,  who  was 
treasurer  of  a  number  of  western  railroads  for 
several  years.  His  connection  with  the  West 
End  Street  Railway  Company  of  Boston  dates 
almost  from  the  consolidation  of  the  Boston  street 
railways  in  1887.  As  general  auditor  he  organ- 
ized  the  accounts,   and  subsequently   when  the 


C.    S.    SBEGEANT. 

because  of  the  deep  interest  he  manifests  by  his 
efforts  for  its  welfare,  but  as  well  also  for  his 
many  excellent  social  qualities.  This  is  his 
second  year  as  secretary.  Mr.  Butler  is  a  resident 
of  Lawrence,  Mass.  He  became  identified  with 
the  electric  railway  in  its  early  days,  formerly 
owning  a    controlling   interest  in   the  Merrimao 


B.    C.    FOSTER. 

electric  system  was  introduced  he  originated 
a  system  of  accounts  to  meet  the  changed  condi- 
tions. He  was  subsequently  elected  second 
vice-president  and  after  operating  the  road  under 
that  title  for  nearly  a  year  was  elected  general 
manager  in  November  1893.  Mr.  Sergeants  long 
connection  with  steam  railroads,  having  as  he 
generally  did,  the  supervision  of  the  finances 
pertaining  thereto,  created  for  him  the  reputation 
of  a  high  authority  upon  railroad  finance.  This 
knowledge  he  carried  with  him  of  course  to  the 
West  End  road,  where  it  proved  of  great  value 
at  the  time  of  the  consolidation  of  the  horse  rail- 
road system,  and  of  still  greater  value  when  the 
operation  of  the  road  was  changed  from  animal 
to  electric  power.  It  was  a  tremendous  task  to 
introduce  a  satisfactory  accounting  system  during 
the  early  and  experimental  electric  work,  but  Mr. 
Sergeant  was  finally  successful,  and  very  many 
of  the  electric  roads  in  various  parts  of  the  coun- 
try are  indebted  to  him  for  an  admirable  system 
of  accounting.  Although  an  extremely  busy 
man,  Mr.  Sergeant  is  always  pleasant  and  agreea- 
ble, and  enjoys  the  respect,  confidence  and 
esteem  of  the  business  community  and  a  large 
circle  of  friends.. 

E.  C.  FOSTER, 

E.  C.  Foster  was  born  in  Hancock,  N.  H.,  Oc- 
tober 33,  1853.  He  received  his  early  education 
in  the  country  schools  and  later  took  a  course  at 
Appleton  Academy,  New  Ipswich,  N.  H.,  and  at 
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the  age  of  seventeen  he  took  up  his  residence  in 
the  city  of  Lynn,  Mass.,  and  for  a  period  of  two 
years  was  engaged  in  mercantile  business.  At 
the  age  of  nineteen  he  secured  a  situation  under 
J.  E.  Rugg,  then  superintendent  of  the  Lynn  and 
Boston  Railroad  Company,  as  a  conductor,  acting 
in  that  capacity  for  two  years.  He  then  spent 
one  year  on  the  Pacifio  Coast  in  mercantile  busi- 
ness, and  returning  again  entered  the  employ  of 
the  company  as  a  conductor,  and  from  that  time 
until  the  year  1S83,  he  filled  various  positions  as 
conductor,  trackman,  starter,  foreman,  etc. 
Finally  he  was  appointed  acting  superintendent, 
and  at  the  expiration  of  six  months  was  appointed 
superintendent,  in  which  capacity  he  was  em- 
ployed until  August  35,  1893,  when  he  was  ap- 
pointed general  manager  of  the  Lynn  and  Boston 
Railroad,  the  second  largest  system  in  New  Eng- 
land. It  will  thus  be  seen  that  Mr.  Poster,  though 
comparatively  young  In  years,  is  somewhat  of  a 
veteran  in  street  railway  service.  He  has  been 
from  the  start  a  close  student  of  electric  traction 
,  and  possesses  valuable  practical  knowledge  which 
he  applies  greatly  w  the  profit  of  his  road  and 
shares  generously  with  his  street  railway  associ- 
ates. There  is  no  member  of  the  Massachusetts 
Street  Railway  Association  whose  remarks  receive 
greater  attention  or  carry  more  weight. 


The  full  discussion  of  the  subjects  under  con- 
sideration at  the  meeting  is  here  given: 

KOBERT  C.  BKOWN. 
Wept  End  street  Kailway  Company,  Boston. 

Mr.  Sergeant  has  delegated  me  to  make  a  few 
remarks  this  evening  in  his  stead,  concerning  our 
practices  on  the  West  End  road  in  the  care  of 
motors  during  winter  weather.  I  feel  sure  that 
you  would  much  rather  listen  to  Mr.  Sergeant  in 
dealing  with  such  a  subject,  but  however  that 
may  be,  I  will  bring  to  your  notice  our  methods, 
knowing  that  possibly  a  great  deal  will  not  be  new 
to  you.  At  the  same  time  I  trust  that  a  little  of 
it  may  be  of  benefit  and  interest. 

Our  winter  practices  differ  but  little  from  those 
of  the  summer,  except  that  in  summer  we  of 
course  have  a  double  equipment  of  cars,  both  open 
and  box,  the  open  being  used  a  greater  part  of  the 
time  and  receiving  most  of  the  attention.  The 
box  cars  are  seldom  used  and  require  but  little 
labor  to  keep  them  in  good  running  condition.  In 
the  winter  our  work  follows  a  routine  which  is 
much  the  same  throughout  all  kinds  of  weather. 
I  will  recite  to  you  in  a  general  way  our  methods 
for  keeping  our  motors  in  good  repair.  Our  motor 
equipment  consists  entirely  of  w.  p.  50  motors. 
At  one  time  we  operated  with  F  30  motors,  but 
these  have  been  entirely  done  away  with  and  now 
we  use  only  waterproof  motors. 

We  make  it  a  practice  to  inspect  to  a  certain 
degree — especially  as  regards  brushes,  leads,  and 
other  parts  which  are  likely  to  get  out  of  adjust- 
ment easily — every  day.  Every  third  day  the  oar 
is  "over  the  pit"  and  is  thoroughly  Inspected  from 
trolley  wheel  to  rail.  Every  other  third  day  the 
brush  holders  are  removed  at  the  same  time  this 
inspection  goes  on,  and  cleaned.  Also  the  journal 
eaps,  and  so  far  as  possible,  the  motor,  in  general, 
receives  a  thorough  wiping.  Once  every  30  days 
the  motors  are  taken  apart,  the  lower  half  of  the 
shell  being  dropped  into  the  pit.  When  this  Is 
done,  all  the  parts  of  the  motor  are  inspected  and 
thoroughly  cleaned.  The  brasses  are  removed,  the 
oil  wells  cleaned  out,  the  commutator  and  arma- 
ture thoroughly  cleaned,  and  the  whole  motor  put 
In  as  cleanly  a  condition  as  possible.  This  is  fol- 
lowed finally  by  a  coat  of  asphaltum  paint.  We 
make  use  of  this  paint  at  all  cleanings,  using  a  lit- 
tle of  it  at  each  time.  We  find  this  an  advantage  as 
it  gives  a  good  surface  to  the  iron  and  leaves  it  in  a 
condition  that  allows  of  its  being  more  easily 
cleaned.  At  the  same  time  our  axle  gears  and 
pinions,  both  of  which  are  of  steel,  are  closely  ex- 
amined for  loose  bolts,  loose  keys,  wear  and  other 
depreciations. 

You  will  perhaps  be  Interested  to  know  some  of 


the  details  in  connection  with  this  "monthly 
cleaning,"  as  we  term  it.  In  point  of  time,  two 
men  can  do  the  above  work  in  a  thorough  and  satis- 
factory manner  in  two  hours  and  a  half.  One  of 
these  two  men  is  thoroughly  experienced  in  motor 
work;  the  other  man  acts  as  a  helper. 

We  make  it  a  point  that  the  foreman,  at  the 
time  this  worlv  is  performed,  gives  his  personal 
attention  to  a  thorough  inspection  of  the  car  and 
all  work  that  is  being  done  at  that  time.  Under 
these  conditions  and  such  inspection,  we  think 
that  the  cars  receive  attention  which  will  cause 
them  to  run  in  the  best  possible  manner. 

The  above  classes  of  work  are  practiced  con- 
tinually, both  winter  and  summer.  During  the 
stormy  weather  of  the  winter,  we  find  it  necessary 
to  do  but  little  different  than  in  pleasant  weather. 
The  precautions  we  have  taken  to  keep  the  water 
from  getting  into  the  motors  so  far  guard  us  from 
any  .trouble  from  water  that  we  consider  the 
operation  of  the  W.  P.  50  motor  through  the 
streets,  when  they  are  fairly  running  with  water, 
an  entirely  practical  thing. 

We  cover  the  openings  at  each  side  of  the  motor 
with  canvas  shields,  as  snugly  fitting  it  as  is  pos- 
sible for  us  to  apply.  We  also  hang  a  canvas  cur- 
tain on  the  commutator  end,  from  the  car  body. 
These  guards  suffice  very  well  to  meet  all  the  con- 
ditions of  water  which  are  likely  to  occur  on  the 
streets  upon  which  we  run.  Of  course  grounded 
brush  holders  occur  at  times  and  are  traceable  to 
water  lodging  upon  the  brush  holders,  but  this  is 
by  no  means  as  serious  a  matter  with  us  as  it  used 
to  be  with  the  old  F  30  motors.  In  fact,  we  do 
not  lay  great  stress  upon  the  likelihood  of  the  mo- 
tor grounding  at  this  point,  provided  the  brush 
holder  is  kept  perfectly  clean. 

In  our  plows  the  motors  are  on  the  floors  of  the 
plow  body,  and,  of  course,  are  away  from  the 
water,  snow  and  salt  which  they  would  meet  were 
they  hung  directly  on  the  axles.  These  motors 
give  us  almost  no  trouble  and  require  but  a  mini- 
mum of  attention  during  their  service. 

I  trust  that  these  remarlvs  have  been  of  Interest 
to  you,  and  that  there  may  be  some  little  In  what 
I  have  said  that  is  new.  I  am  laboring  somewhat 
at  a  disadvantage  in  the  position  which  I  hold,  as 
I  never  before  have  had  the  pleasure  of  attending 
one  of  your  meetings,  and  may  have  repeated 
much  that  has  been  said  before. 

E.  C.  FOSTER, 
Lynn  and  Boston  Street  Kailway. 

The  subject  before  the  meeting  for  discussion 
this  evening  is  one  of  great  importance  to  all 
managements,  as  it  enters  largely  into  the  ex- 
pense account.  We  have  had  quite  a  varied  ex- 
perience with  motors  and  have  found  that  the 
first  step  in  the  direction  of  economy  is  a  very 
careful  supervision,  inspection  and  care.  We 
have  about  50  cars  equipped  with  F  30  motors, 
which  have  been  in  service  from  three  to  five 
years,  and  we  also  have  some  No.  C  Sprague 
motors,  17  car  equipments,  which  have  been  In 
service  for  about  four  years.  We  also  have  W. 
P.  30's,  W.  P.  50's  and  G.  E.  800's  of  the  General 
Election  Company's  make. 

The  F  30's  require  a  great  deal  of  care  and 
attention,  as  the  capacity  of  the  armatures  is 
somewhat  limited,  they  become  heated,  and  as  a 
result,  will  short  circuit  and  burn  out.  The  in- 
termediate shaft  and  gear  are  also  a  source  of  ex- 
pense and  the  pans  are  a  source  of  annoyance;  in 
fact,  they  seem  to  be  made  up  of  delicate  parts 
which  seem  to  create  trouble  and  annoyance  to 
those  having  them  in  charge.  Certainly,  for  the 
winter  season,  they  are  not  adapted  and  cannot 
be  operated  with  any  profit  in  this  northern 
climate.  In  the  summer  season  it  might  be  pro- 
fitable to  have  a  limited  number  of  open  oars 
equipped  with  them,  to  be  run  on  special  occa- 
sions, but  for  regular  service,  they  are  not  as 
satisfactory  as  those  of  modern  types.  The 
cost  of  keeping  them  in  repair  is  about  three 
times  as  great  as  it  is  with  the  W.  P's,  that  is  for 
labor  and   the  material   necessary   to   keep   them 


in  running  order,  and  then  we  are  subject  to  an- 
noyance, inconvenience  and  adverse  criticism  on 
having  a  car  become  disabled  on  the  street  and 
unreliable,  to  the  extent  that  people  will  not  pat- 
ronize them.  I  think  it  works  Injury  to  the  sys 
tem,  because,  if  a  corporation  once  creates  a  bad 
reputation  for  regular  service,  it  takes  some  little 
time  to  overcome  it. 

The  W.  P.  30  motors  have  given  us  very  good 
service,  yet,  I  do  not  consider  them  of  sufficient 
capacity  to  do  the  work  we  require  of  them.  We 
are  operating  over  grades  of  5  per  cent,  with 
trailers;  the  last  season,  during  the  summer 
months,  we  operated  10-seat  cars  with  trailers, 
and  with  the  type  K  controller  and  they  did  the 
work  very  nicely,  but  they  were  not  of  sufficient 
capacity  to  do  it  continuously  without  impairing 
the  usefulness  of  the  motors.  The  armatures 
are  not  of  sufficient  capacity  to  do  the  work. 

The  W.  P.  50's,  I  think  it  goes  without  saying, 
are  very  profitable  motors,  and,  of  course,  the  cost 
of  maintenance  is  less  than  with  other  types  of 
motors.  We  have  very  little  difficulty  with  the 
W.  P.  .50  motor.  We  have  given  them  very  hard 
service,  as  we  have  run  them  IG  miles  from  Boston 
to  Marblehead,  and  the  car  runs  there  from  one 
terminus  of  the  track  to  the  other,  and  frequently 
makes  the  return  trip.  It  is  a  very  long  run  and 
part  of  the  way  at  a  very  high  rate  of  speed.  I 
do  not  undertake  to  say  that  the  W.  P.  type  of 
motor  is  a  perfect  one,  as  it  is  far  from  it.  There 
are,  possibly,  some  mechanical  defects,  but  they 
certainly  are  far  superior  to  the  F.  30's. 

The  G.  E.  800  seems  to  be  the  ideal  motor,  as  it 
is  very  efficient,  having  a  greater  capacity  than 
the  W.  P.  .50;  is  a  more  "speedy"  motor,  and  has 
about  1,000  lbs.  less  weight,  which  is  something  to 
be  considered,  as  we  experience  great  difficulty 
In  maintaining  perfect  joints,  and  I  think  it  is  a 
step  in  the  right  direction  to  reduce  the  weight 
of  the  motor.  When  it  is  necessary  to  have  the 
weight  in  order  to  obtain  traction,  that  weight  is 
created  by  the  burden  of  passengers  in  the  car. 
When  the  passengers  are  not  there,  the  weight  of 
the  car  is  burden  enough  to  give  proper  traction. 

We  have  been  highly  pleased  with  the  operation 
cf  the  type  K.  controller,  and  were  verj  fortunate 
in  not  having  forced  upon  us  controllers  of  other 
types  as  representatives  of  the  company  were  very 
enthusiastic  over  some  -of  the  older  types  of  con- 
trollers, especially  the  type  J. 

We  run  on  the  average  a  schedule  of  eight 
miles  per  hour.  In  the  city  of  Lynn,  we  have 
several  local  lines  over  which  the  round  trip  is 
eight  miles  long,  and  we  have  no  diffiiculty  in 
making  it.  On  some  of  our  outside  lines  we  run 
over  eight  miles,  and  In  some  remote  localities,  ten 
miles.  I  presume  there  are  times  when  a  car  ob- 
tains ihe  rate  of  twe've  miles  an  hour.  I  do  not  be- 
lieve it  safe  to  run  on  the  street  at  a  higher  rate  of 
speed  than  twelve  miles  an  hour,  but  in  some  very 
remote  localities  where  the  track  is  on  one  side  of 
the  street,  it  possibly  would  be  safe  to  run  fifteen 
or  eighteen  miles,  but  if  there  were  much  team 
travel,  I  would  consider  it  unsafe,  as  I  think  the 
prolific  source  of  accidents  is  quick  running,  and 
it  adds  greatly  to  the  expense  account.  A  car  Is 
subjected  to  a  'great  strain  every  time  the  brake 
is  applied  and  It  weakens  the  parts  of  the  motors; 
but  there  are  various  opinions  on  this  subject. 

Our  F.  30's,  S.  R.  G.'s,  W.  P.  30's,  W.  P.  50's, 
and  G.  E.  800's  are  wound  to  run  twelve  miles  per 
hour  with  a  maximum  load  on  level  track,  and 
with  the  minimum  load  ondevel  grade.  I  have  no 
doubt  a  car  would  attain  a  speed  of  eighteen  miles 
an  hour  if  allowed  to  run  any  distance  without 
having  the  brakes  applied. 

p.  F.  SULLn'AN. 
Lowell  and  Suburban  Street  Railway  Co. 
The  details  of  "care  and  maintenance  of  street 
railway  motors"  have  been  so  clearly  stated  by 
Mr.  Brown  and  Mr.  Foster  that  any  remarks  I 
may  make  would  be  practically  a  repetition  of 
their  remarks,  and  would  take  up  your  time,  yet 
inasmuch  as  our  present  methods  are   the  result 
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-of  experience  I  ini?ht  state   how   we   arrived   at 
them. 

In  the  last  of  the  winter  of  1888  and  1889  we 
looked  into  the  subject  of  electrlomotive  power 
with  a  view  of  using  such  power  on  a  proposed 
flve-mile  extension  toward  our  present  summer 
resort.  Your  experience  will  help  j'ou  to  imagine 
the  rest.  We  were  waited  upon  by  and  received 
some  very  interesting  lectures  from  some  eloquent 
young  lecturers  representing  the  various  electrical 
companies,  and  so  well  did  they  do  their  work 
that  we  purchased  what  were  known  as  Bentley- 
-Knight  motors,  practically  what  we  now  call  F. 
30's. 

From  what  the  3'oung  man  said  we  were  almost 
tempted  to  purchase  twice  as  many  equipments 
as  we  did,  like  the  man  who  upon  being  told  that 
by  purchasing  a  certain  kind  of  stove  he  would 
save  one  half  his  coal,  stated  that  he  would  pur- 
chase two  and  save  all  his  coal.  Their  descrip- 
tions of  the  economy  of  electric  over  animal  power 
were  certalnlj'  beautiful  romances. 

We  opened  our  line  in  August  1889  and  for 
three  months  the  electrical  repairs  did  not  exceed 
$8.00,  and  then  we  thought  "Now  we  are  fixed 
for  Winter,  bring  along  j'our  snow  storms,  no 
more  four  horse  time."  You  know  the  rest — the 
snow  kept  growing  more  and  the  motors  less  so 
that  at  the  opening  of  spring  our  equipment 
looked  very  much  as  did  the  parrot  and  monkey, 
not  nearly  so  good  looking. 

We  then  got  our  second  wind,  our  sober  second 
thought  so  to  speak.  Those  young  men  had  told 
us  that  anybody  could  take  care  o£  electric  mo- 
tors, but  that  better  still,  they  required  no  care. 
We  concluded  to  try  our  own,  old  fashoned  me- 
thods, concluded  that  the  greater  part  of  the 
treatment  of  electric  motors  was  mechanical,  and 
that  mechanics  should  have  the  care  and  main- 
tenance of  them,  and  that  the  good  mechanical 
methods  and  practice  should  be  the  rule. 

You  all  realize  how  yo\i  feel  when  you  see  a 
piece  of  machinery,  whether  engine  or  otherwise. 
We  like  to  see  it  working  smoothly  and  noise- 
lessly, well  oiled  and  clean  kept,  and  you  like  to 
see  the  man  in  charge,  an  engineer,  for  instance, 
look  fondly  at  his  machine  and  speak  to  it  and  of 
it  as  an  animate  object.  How  differently  we 
formerly  looked  at  an  electric  motor,  one  of  the 
most  delicate  pieces  of  machinery,  subject  to  the 
severest  tests,  of  loads,  and  temperatures,  through 
extremes  of  dust  and  dirt,  and  operated  by  men 
relatively  unskilled, 

We  assume  those  latter  conditions  to  exist  and 
have  built  from  that  basis,  a  system.  In  the  car 
house  skilled  mechanics  are  in  charge  who  are 
held  responsible  for  results;  subdivision  of  duties 
and  labors  in  relation  to  parts  of  machinery  as 
far  as  practicable,  so  as  to  more  readily  locate 
responsibility.  The  object  is  that  when  a  car 
leaves  the  shop  newly  equipped,  such  equipment 
shall  be  thoroughly  done,  through  the  best 
material  and  workmanship,  and  after  that  time  a 
thorough  Inspection.  Motors,  trucks  and  cars  are 
numbered  and  an  official  record  is  then  begun, 
and  date  and  description  of  any  repairs  made  are 
kept  and  comparisons  formed,  and  causes  sought. 
Our  subdivision  of  labor,  duties  and  times  of  in- 
spection is  practically  the  same  as  that,  so  verj' 
clearly  described  by  Mr.  Brown. 

The  work  is  only  halt  done  when  a  car  leaves 
the  shop  and  is  passed  into  the  hands  of  what  I 
previously  called  relatively  unskilled  help.  We 
assume  that  a  man  before  taking  charge  of  a  car 
is  absolutely  ignorant,  has  no  interest  in  the  ap- 
paratus, and  we  aim  to  teach  him,  we  endeavor 
to  e.xcite  his  interest  and  curiosity,  so  that  he 
will  look  out  for  his  motors,  inquire  for  certain 
motors,  create  a  rivalry  so  that  a  man  will 
boast  of  his  record;  and  we  have   such   instances. 

A  green  man  is  placed  on  the  car  in  charge  of  a 
competent  motorman,  taught  the  names  and 
methods  incidental  to  car  control,  and  is  recom- 
mended as  being  competent  to  take  charge  of  a 
car.     He  is  then  placed  in  the  repair   shop  under 


the  direction  of  the  foreman  and  shown  all  the 
parts,  their  relations  one  to  the  other,  and  with 
one  another,  shown  cause  and  effect,  and  in  order 
that  he  maj'  realize  more  fully  what  certain  care- 
lessness would  amount  to  he  is  given  the  list  price 
of  the  various  parts,  and  shown  how  to  get  along 
and  not  get  stuck  particularly  on  a  single  track. 
Drivers  of  horse  cars  were  put  through  the  same 
course.  When  in  the  shops  such  men  take  the 
place  of  helpers  In  all  branches,  and  are  paid  ac- 
cordingly. 

In  addition  to  creating  an  interest  among  the 
men,  and  in  fact  to  help  to  create  such  interest 
we  have  prizes  for  the  motormen  whose  cars  have 
had  the  best  records  in  point  of  expense,  delays, 
etc.,  and  in  this  manner  we  are  also  enabled  to 
find  out  from  the  regular  men  who  the  best  relief- 
men  are.  Motormen  are  given  printed  forms 
which  enable  them  to  call  the  attention  of  the 
night  foreman  to  certain  things  which  may  ap- 
pear wrong,  and  such  form  is  countersigned  by 
such  foreman  and  forwarded  to  the  superintend- 
ent. All  loss  of  mileage  or  taking  off  of  cars  is 
reported  directly  to  the  manager's  desk  who 
exacts  an  accounting  for  the  cause  from  the 
superintendent. 

By  following  the  above  methods  we  have  been 
enabled  to  adopt  a  standard  of  car  mile  expenses, 
and  the  different  foremen  are  given  to  understand 
that  if  the  expenses  are  kept  below  such  a  figure 
they  may  expect  a  present  at  the  end  of  the  fiscal 
year.  Our  equipment  consists  chiefly  of  W.  P. 
30  motors,  Bemls  standard  trucks,  33-inch  wheels. 
Nearly  all  cars  are  equipped  with  type  K  control- 
lers,and  all  have  gear  cases.  The  oars  were  previou- 
sly equipped  with  the  former  style  of  Bemls  truck 
30-inch  wheels,  but  we  found  it  was  in  the  line  of 
economy  to  change. 

I  have  gone  into  the  foregoing  in  detail,  for 
while  it  is  undoubtedly  old  to  the  older  com- 
panies it  may  be  of  service  to  some  of  the  newer 
companies,  as  it  may  enable  them  to  steer  clear 
from  the  rooks  which  some  of  the  rest  of  us  struck. 
I  can  assure  them  though  that  while  the  detail 
seems  tedious  and  laborious  they  will  find  it 
directly  in  point  of  expenses  and  indirectlj'  in  less 
interruption  to  travel,  the  most  economical 
method  to  maintain  motors  in  summer  as  well  as 
in  winter. 

N.  E.    MORTON. 
Lowell,  Lawrence  Ot  Haverhill  Street  Railway. 

We  have  had  considerable  trouble  during  sleet 
storms  by  water  getting  on  the  commutator  and 
brush  holder,  and  grounding  the  brush  holder  to 
the  motor  frame,  so  that  the  current.  Instead  of 
going  to  the  controller,  goes  to  the  rail  and  ground. 
The  current  should  go  through  the  fuse  box  first, 
then  from  the  lightning  arrester  to  the  controller, 
through  the  fields  and  armatures,  as  the  trolley 
wire  is  the  positive,  and  the  rail  the  negative. 

We  have,  also,  had  trouble  in  using  salt  on  our 
tracks,  by  its  being  thrown  on  the  wires  by  the 
wheels,  and  burning  the  insulation  off,  thus 
making  a  short  circuit.  Sometimes  our  men  have 
thought  an  armature  was  disabled,  or  burned  out, 
but  on  closer  e.xamination  found  that  the  insula- 
tion had  been  eaten  from  the  wire  by  the  action 
of  the  salt. 

We  have  used  every  means  to  protect  our  motors 
from  water  as  much  as  possible,  and  have  found 
that  a  piece  of  No.  1  duck,  painted  with  fire- 
proof paint,  attached  to  the  motor  and  running 
along  each  side  of  it,  between  the  motor  and  the 
wheels,  so  that  no  water  can  be  thrown  from  the 
wheels  into  the  motor,  makes  a  very  good  protec- 
tion. 

Lightning  arresters  oftentimes  cause  trouble, 
by  water  getting  on  them  and  burning  them  out, 
or  short-circuiting  us  at  the  station.  I  find  the 
better  waj'  is  to  place  them  underneath,  and  in 
the  center  of  the  car  as  near  as  possible,  in  order 
to  prevent  water  being  thrown  on  them  by  the  car 
wheels.  They  should  also  be  covered  with  either 
a  wooden  or   galvanized  iron  box,  lined   with  as- 


bestos as  a  protection  to  the  oar  in   case   of  being 
struck  by  lightning. 

We  have  used  the  type  IC  controllers  for  six 
months,  and  think  they  are  far  superior  to  any 
controller  in  use  to-day  and  cause  the  least 
trouble.  They  are  perfectly  water-tight.  One 
advantage  is  that  in  case  of  trouble  with  either 
armature  the  motorman  can  cut  out  the  armature 
in  trouble  from  the  controller  without  disconnect- 
ing any  wires  or  disturbing  the  passengers.  An- 
other good  feature  is  that  the  reversing  switch 
and  controller  are  all  together.  This  is  a  great 
Improvement  over  the  old  style  controller  where 
the  reversing  switch  was  under  the  car  body  and 
was  often  burned  out. 

We  use  two  kinds  of  motors — S.  R.  G.  15  and 
W.  P.  3.5,  two  to  each  car.  The  S.  R.  G.  requires  a 
70-ampere  fuse,  and  the  W.  P.  a  100-ampere  fuse. 
Great  care  has  to  be  exercised  that  the  men  do 
not  use  the  larger  fuse  on  the  smaller  motors,  as 
they  are  liable  to  do  if  not  watched  closely.  If 
this  is  done,  and  the  small  motors  bscome  over- 
loaded, the  fuse  being  too  strong,  it  is  apt  to  burn 
the  motor  out.  The  machines  have  to  work  a 
great  deal  harder  in  winter  than  in  summer,  on 
account  of  the  ice  and  snow  on  the  rails,  which 
cause  the  wheels  to  slide  more. 

We  have  at  our  car  barn  three  night  men.  One 
of  them  looks  after  the  cleaning  of  the  cars, 
sweeping  the  floors,  washing  the  windows  and 
taking  care  of  the  stoves;  the  other  two 
go  through  all  the  cars,  lift  all  traps, 
and  make  a  thorough  examination  of  every 
part,— lead  wire,  brushes,  brush  holders  etc.,-^ 
and  find  all  troubles  that  they  possibly  can. 
If  they  find  a  car  that  cannot  be  easily  repaired, 
they  put  a  sign  on  it — "Leave  this  car  in,"  and 
the  repairs  are  made  during  the  day  by  the  elec- 
tricians. These  men  oil  all  bearings  every  night, 
using  in  all  oil  cups  a  motor  compound  which  we 
buy  from  the  Vacuum  Oil  Company,  and  which 
costs  eight  cents  per  pound;  for  the  other  bear- 
ings we  use  a  cheap  dark  machine  oil.  All  trucks, 
brakes,  and  brakeshoes  are  also  examined  every 
night. 

Our  car  barn  is  so  arranged  that  we  have  pit 
room  enough  to  hold  twelve  cars.  These  pits  are 
all  heated  by  steam,  and  the  men  can  walk  under 
the  cars  easilj',  using  a  drop  light,  and  making 
careful  inspection  of  everything. 

When  an  armature  is  burned  out,  the  car  Is 
placed  over  the  pit,  and  the  armature  is  loAvered 
down  with  chain  falls  and  taken  from  under  the 
car,  through  the  pit,  then  to  the  armature  room, 
and  a  new  one  put  in  its  place. 

The  cause  of  one-half  the  trouble  experienced 
during  the  winter  months,  is  the  location  and 
condition  of  track.  If  the  track  is  laid  high  (say, 
two  inches  above  the  street  grade),  and  three  or 
four  track  drops  or  grates  used  on  all  hills  to 
catch  the  water  as  It  comes  down  and  carry  it  to 
a  catch  basin,  also,  a  drop  or  grate  used  in  very 
low  places — there  will  be  very  little  trouble  ex- 
perienced in  winter  more  than  in  summer,  any 
more  than  from  the  large  fall  of  snow  which 
might  cause  the   motors  to  become  heated. 

On  the  other  hand,  if  your  track  Is  low,  and 
you  have  no  track  drops,  and  poor  drainage,  you 
will  have  a  great  deal  of  trouble,  for  nothing  will 
Interfere  with  electric  appliances  more  than 
water  thrown  from  the  wheels  or  scrapers,  if  it 
can  reach  the  armature  and  fields. 

We  have  some  places  on  our  old  track  where 
water  stands  after  a  heavy  thaw  of  snow  or  a  rain 
storm.  In  the  winter  mouths  we  have  to  keep 
men  in  two  or  three  places  on  our  line,  and  keep  a 
drain  open  and  the  water  swept  out.  We  also  in- 
struct all  of  our  men  to  run  slowly  over  such 
places  with  the  current  off.  By  doing  this  we 
have  had  little  trouble  thus  far  from  water, 
which,  I  claim,  is  one  of  the  worst  features  to  over- 
come In  the  street  railway  business. 

In  regard  to  heating  cars  by  electricity  I  would 
say  we  have  used  the  Burton  heater  with  very 
good  results.     We  use  six  heaters  to  a  car,  and  for 
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rapid  heating  we  run  tliem  in  series  of  three,  and 
it  takes  about  3  amperes  to  a  oar;  for  normal 
heating,  we  run  them  in  series  of  six,  and  it  takes 
H  amperes. 

We  have  had  serious  trouble  with  the  switches, 
and  have  found  them  very  nearly  worthless,  as 
they  burn  out  in  a  very  short  time,  and  we  do  not 
consider  them  safe.  We  have  a  switch  which  has 
overcome  all  this  difficulty.  We  have  given  it  a 
trial  for  five  weeks  and  it  is  pronounced  by  good 
judges  to  be  a  perfect  working  switch  and  safe  in 
every  respect. 

J.OIES  F.    SHAW. 
Wakefield  and  Stoneham  Street  Railway. 

I  know  no  better  way  to  interest  you  in  the 
heating  of  cars  by  electricity  ihan  by  giving  j'ou 
some  of  the  facts  that  we  have  obtained  from  the 
superintendents  of  a  few  of  our  roads,  but  if  you 
want  to  hear  of  the  disadvantages  of  heating  by 
stoves  you  will  have  to  hear  from  some  of  the 
older  railroad  men. 

On  the  Haverhill  and  Amesbury  street  railway 
we  have  used  electric  heaters  of  various  makes 
for  two  winters.  Among  the  different  kinds  are 
the  Burton,  Cochran  and  New  England.  Mr. 
Wentworth,  the  superintendent,  informs  me  that 
he  was  able  to  keep  his  cars  warm  all  last  winter, 
even  in  the  coldest  days,  with  the  Burton  heater, 
but  this  winter  he  is  using  the  New  England  elec- 
tric heater.  This  is  on  a  line  where  the  cars 
make  a  run  of  eighteen  miles,  I  think  the  longest 
run  made  without  change  on  any  road  in  New 
England. 

Tiie  Wakefield  &  Stoneham  street  railway  is 
now  using  the  Cochran  and  New  England  heaters, 
and  Col.  Chas.  P.  Woodward,  the  president  and 
general  manager,  says  that  the  heaters  are  work- 
ing well,  and  that  during  the  few  warm  days  we 
have  had,  only  on  one  side  of  the  car  have  the 
heaters  been  operated,  thus  saving  one-half  the 
expense;  whereas,  if  we  had  been  heating  by 
stoves  we  would  have  been  burning  as  much  coal 
as  on  a  cold  day.  The  Burton  heater  is  in  use  on 
the  Worcester  and  Mllbury,  Natick  and  New 
Haven  street  railways,  and  they  are  all  very  well 
pleased  with  it.  The  Burton  heaters,  as  you  all 
probably  know,  are  placed  in  the  four  corners  of 
the  car  under  the  seats,  and  the  panels  in  the 
risers  are  cut  to  allow  the  heat  to  circulate.  The 
New  England  heater  is  continued  the  whole 
length  of  the  car,  outside  the  risers,  thus  difl'us- 
ing  the  heat  more  equally,  and  giving  each  pas- 
senger his  portion. 

We  find  the  Burton  heater  takes  to  heat  moder- 
ately four  amperes,  but  in  extremely  cold  days 
it  takes  ten,  more  or  less.  The  New  England 
heater  takes  three  amperes  on  each  side  of  the 
car  which  you  can  run  in  either  series  or  multiple, 
according  to  how  much  heat  is  desired.  We 
think  that  while  it  costs  a  trille  more  to  heat  our 
cars  by  electricity  rather  than  stoves,  that  there 
are  many  advantages  gained  thereby.  We  save 
one  seat  surely,  pessengers  are  all  receiving  the 
same  amount  of  heat,  where  with  stoves  two  or 
three  people  are  very  warm  and  the  rest  nearly 
frozen,  and  sometimes  all  are  nearly  frozen  as 
as  there  Is  no  coal  in  the  box. 


GEORGE    H.  BABCOCK   AND   STEPHEN    WIL- 
COX. 


Pass  System  Abandoned  in  New  Jersey. 


The  passes  issued  by  the  New  .Jersey  &  Bergen 
Railroad  Company,  that  expired  at  the  end  of  1893, 
were  not  renewed  l)y  the  Consolidated  Traction 
Company  'which  controls  the  former  company. 
Manager  Boring  was  quoted  as  follows  regarding 
the  abolishment  of  passes.  "Every  pass  will  be 
called  In,  and  new  ones  will  not  be  issued.  The 
board  of  directors  has  decided  that  everybody 
must  pay  his  or  her  fare.  I  will  have  to  pay  when 
I  ride  on  the  cars.  The  only  exceptions  to  the 
rule  will  be  policemen  and  firemen  who  may  only 
ride  free  when  in  unil'orm.  Passes  are  held  by 
police  and  city  ofllcials,  politicians,  railroad  men 
and  various  other  people,  and  special  free  and  re- 
duced rate  tickets  are  also  being  used  by  others. 
All  of  these  passes  and  tickets  will  be  abolished 
after  this  week.  A  five  cent  piece  or  regulation 
full-fare  ticket  will  be  the  only  tenders  allowable 
for  the  fares  in  the  future.'' 


George  H.  Babcock  and  Stephen  Wilcox,  whose 
deaths  recently  occurred  within  so  short  a  time 
of  each  other, were  intimate  from  boyhood  and  for 
the  greater  part  of  their  lives  were  associated  in 
business.  By  their  ability,  energy  and  persever- 
ance they  succeeded  in  establishing  the  largest 
boiler  manufacturing  companj'  In  the  world, 
which  will  continue  to  be  known  by  their  names. 
The  appended  sketches  are  summarized  from  the 
Iron  Age:  Mr.  Wilcox  was  born  in  Westerly,  R. 
I.,  to  which  town  Mr.  Babcock  removed  when  a 
boy  from  New  York,  and  there  they  grow  up  to- 
gether and  formed  that  close  friendship  which 
continued  through  life.  While  a  young  man  Mr. 
Wilcox  became  identified  with  the  development 
of  the  steam  engine,  and  his  invention  of  a  prac- 
tical caloric  engine  really  antedated  that  of 
Ericsson,  both  submitting  their  engines  to  the 
Light  House  Board,  by  whom  they  were  to  be 
used  In  operating  a  fog  hjrn,  about  the  same 
time.  For  several  years  Mr.  Wilcox  studied  ener- 
getically the  caloric,  gas,  and  oil  engines.  As  a 
result  he  became  convinced  that  these  methods  of 
generating  power  were  not  practicable  or  economi- 
cal except  for  small  units,  and  that  neither  could 
hope  to  compete  with  the  steam  engine  on  even 
terms. 

Mr.  Babcock's  early  experience  in  business  was 
in  connection  with  woolen  mills;  he  next  started 
a  newspaper  at  Westerly,  which  is  now  published, 


though  under  a  different  name.  He  was  the 
first  inventor  of  the  polychromatic  press  for  print- 
ing several  colors  at  one  impression,  and  upon 
this  press  as  a  foundation  all  the  present  machines 
for  printing  in  colors  are  built  up.  The  first 
printers"  bronzing  machine  was  also  the  result  of 
his  ingenuity.  He  next  entered  the  office  of 
Thomas  D.  Stetson  of  New  York,  who  had  a  large 
practice  as  a  patent  lawyer.  Afterward  he  was 
connected  with  the  Mystic  Iron  Company  and  the 
Hope  Iron  Works  of  Providence  as  draftsman.  It 
was  while  at  the  latter  place  that  he  invented  the 
system  of  cut-off  engine  afterward  known  as  the 
Babcock  &  Wilcox  engine,  the  two  men  joining  in 
business  relations  then  for  the  first  time.  This 
engine  was  successful  as  long  as  the  Corliss 
patents  were  in  force,  but  as  soon  as  they  became 
public  property  competition  reduced  the  price  of 
engines,  and  as  the  Babcock  &  Wilcox  engine 
was  expensive  to  build  the  business  was  dropped. 
This  was  in  the  year  1800  or  1807. 

Previous  to  this,  in  1850,  Mr.  Wilcox  Invented 
the  original  of  all  the  Inclined  water  tube  style 
of  boilers,  having  a  set  of  Inclined  water  tubes 
connected  with  water  tube  spaces  at  their  ends 
and  to  an  overhead  steam  and  water  reservoir, 
through  which  there  was  a  continuous  circula- 
tion of  water  and  in  which  a  cross  How  of  the 
gases  was  established  by  means  of  diaphragms. 
This  invention  was  perfected  by  both,  and  later 
by  them  and  other  engineers  in  their  employ,  and 


was  the  base  upon  which  the  business  of  the  Bab- 
cock ct  Wilcox  Company  was  built.  In  1868  they 
came  to  New  York  to  push  their  engine  business, 
and  arrangements  were  made  by  which  they  were 
built  by  the  Hope  Iron  Works  of  Providence;  by 
Morton,  Poole  &  Co.,  Wilmington,  Del. ;  Poole  & 
Hunt,  Baltimore,  Md.;  and  the  C.  &  G.  Cooper 
Company  of  Mount  Vernon,  Ohio.  As  above 
mentioned,  this  business  fell  through  on  account 
of  the  competition  due  to  the  free  building  of 
Corliss  engines,  and  they  started  the  New  York 
Safety  Steam  Power  Company,  building  small 
engines  with  the  safety  boilers.  This  was  con- 
tinued for  a  number  of  years,  during  which  the 
manufacture  of  the  boiler  based  on  Mr.  Wilcox's 
invention  was  begun,  and  it  gradually  assumed 
such  proportions  that  in  1878  both  withdrew  from 
the  active  management  of  the  Safety  Steam 
Power  Company  to  give  all  their  time  to  the  de 
velopment  of  their  boiler  business.  This  was  con- 
tinued as  a  firm  up  to  1881,  when  it  was  formed 
Into  a  stock  company.  At  that  time  Mr.  Wilcox 
dropped  out  of  active  business  life,  but  continued 
making  experiments  on  compound,  triple  and 
quadruple  expansion  engines  at  high  pressure  in 
connection  with  marine  boilers.  While  Mr.  Bab- 
cock remained  at  the  head  of  the  business  and 
was  active  for  a  number  of  years. 

Mr.  Babcock  was  of  a  quick,  decisive  disposition, 
able  to  bring  to  bear  on  any  subject  all  the  knowl- 
edge he  possessed  in  relation  to  that  subject.  He 
could  readily  and  rapidly  take  up  a  new  subject, 
and  master  it  thoroughly  in  all  its  details.     When 
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he  was  58  years  old  he  took  up  the  study  of 
French  and  acquired  the  language  suflSciently  for 
all  practical  purposes,  for  reading,  writing  and 
conversing,  showing  that  his  mental  ability  was 
strong  at  that  time.  He  was  like  a  mechanic 
with  a  modern  set  of  tools,  every  one  sharp  and 
ready  at  hand  for  use. 

Mr.  Wilco.x  on  the  other  hand,  was  of  a  retiring 
disposition,  well  grounded  and  thoroughly 
equipped  for  reasoning  out  all  mechanical  prob- 
lems, with  a  well  balanced  mind,  and  singularly 
adapted  to  all  kinds  of  mechanical  experimenting 
and  able  to  size  up  the  results  and  reduce  them  to 
practice;  though  much  slower  in  argument  until 
he  had  thought  a  problem  out,  when  he  had  once 
mastered  it  his  arguments  were  clear,  to  the  point 
and  very  convincing. 

Mr.  Baboock  was  a  past  president  of  the  Ameri- 
can Society  of  Mechanical  Engineers,  and  they 
were  both  among  the  earliest  members  of  the  so- 
ciety, of  which  both  were  life  members.  Mr. 
Babcock  was  of  a  literary  turn  of  mind,  and  pos- 
sessed a  forcible  and  clear  way  of  presenting 
facts.  He  lectured  a  number  of  times  at  Cornell 
University  on  scientific  subjects. 

Mr.  Babcock  was  :i  prominent  citizen  of  Plain- 
field,  N.  J.,  to  which  place  he  went  to  live  in  1873, 
and  he  had  been  president  of  the  Board  of  Educa- 
tion since  1885. 

Mr.  Wilcox  was  a  valued  citizen  of  Westerly  , 
R.  I. 
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ELECTRIC  RAILWAY  MOTORS:    THEIR  CON- 
STRUCTION AND   OPERATION. 


BY  NELSON  W.  PERRY. 
{Hecotul  Article.) 

Whenever  we  undertake  the  study  of  a  new  sub- 
ject it  becomes  necessary  to  in  a  measure  break 
away  from  old  things — old  thoughts,  old  names, 
old  tools  and  oftentimes  accustomed  methods 
and  to  adopt  in  their  place  new  ones  which  those 
who  have  had  experience  in  the  subject  have 
found  more  suited  to  the  new.  It  is  this  first 
breaking  away  from  the  old  and  accustoming  our- 
selves to  the  new,  that  is  the  greatest  stumbling 
block  in  the  path  of  the  student.  We  can  best  de- 
scribe a  phenomenon  or  a  thing  to  a  person  un- 
familiar with  it  by  likening  it  to  sometiilng  with 
wbich'he  tv  familiar  and  then  after  convej-ing  to 
his  mind  a  clear  idea  of  how  the  new  resembles 
the  old,  impress  upon  his  mind  as  well  as  we  can 
that  the  resemblance  is  not  complete  and  that  the 
manner  in  which  the  familiar  differs  from  the  un- 
familiar is  really  the  essential  difference  between 
the  two — we  cannot  at  first  explain  this  difference 
clearly,  he  must  take  that  much  in  faith  and  as- 
sume attlieouisst  that  what  is  said  Is  true.  As  the 
student  becomes  more  and  more  familiar  with  the 
thing  described,  by  handling  it  and  seeing  it  used, 
he  will  begin  to  appreciate  more  fully  the  nature, 
not  only  the  differences  but  of  the  new  object 
itself.  It  is  therefore  well  in  the  beginning  to 
substitute  for  the  new  thing  an  entirely  new  name 
instead  of  continuing  to  describe  it  by  the  names 
of  things  which  it  pirtly  resembles  so  that  the 
mind  may  associate  with  the  new  name  the  actual 
qualities  of  the  new  thing  rather  than  be  misled 
by  the  name  which  the  resemblance  would  indi- 
cate. This  is  true  of  all  sciences  and  it  is  true  of 
electricity.  Each  branch  of  sciencepresents  some 
phenomena  peculiar  to  itself  and  therefore  must 
have  names  for  them  and  it  is  the  names  peculiar 
to  this  science  that  constitute  its  technical  terms. 
If  a  branch  of  science  which  we  are  about  to  take 
up  is  full  of  phenomena  new  to  us,  it  will  be  full 
of  strange  names  and  it  is  the  mastery  of  these 
that  is  most  formidable  to  us,  for  the  meaning  of 
each  sentence  is  or  may  be  obscured  by  their 
presence.  It  is  frequently  said  that  scientific  men 
delight  in  obscuring  their  meaning  behind 
technical  terms,  whereas  the  fact  is  they  are  using 
that  language  which  Is  most  intelligible  to  them 
and  is  only  unintelligible  to  us  because  of  our 
ignorance  of  the  subject. 

Technical  Terms. 

If  the  student  could  only  appreciate  the  fact 
that  technical  language  is  really  the  simplest  and 
most  direct  that  can  be  used,  much  of  the  diffi- 
culty of  the  subject  at  the  outset  would  be  re- 
moved, and  it  is  therefore,  deemed  wise  to  add  a 
few  words  here  with  the  hope  of  impressing  upon 
his  mind  the  truth  of  this  statement. 

In  our  everyday  life  we  are  constantly  making 
use  of  technical  terms  as  a  matter  of  convenience 
^we  do  it  unconsciously,  it  is  true,  but  are  im- 
pelled to  it  by  the  same  necessities  as  is  the  elec- 
trician, the  geologist  or  the  astronomer.  As  an 
Illustration:  Suppose  we  were  to  try  to  describe 
a  dog  to  a  person  who  had  never  seen  one  or  any 
animal  of  that  family.  We  would  have  to  describe 
it  in  some  such  vague  terms  as  this — that  it  had 
four  legs  and  a  tail,  was  covered  with  hair,  made 
^  peculiar  noise  when  angry  or  excited  (Imitating 
its  bark)  ate  meat  as  its  chief  food,  etc.,  etc.,  re- 
hearsing many  of  its  characteristics  which,  how- 
ever well  described  would  apply  equally  well  to 
some  other  anlreial.  Supposing  after  having 
failed  to  convey  in  this  way  any  adequate  idea  of 
the  animal,  we  should  secure  a  specimen,  and  tell 
him  that  that  was  a  dog:  the  story  would  be  told 
a  great  deal  better,  and  ever  after  the  technical 
term  "dog"  would  have  a  definite  meaning  to 
him — a  much  more  definite  meaning  than  any 
description  that  we  could  give.  If  his  education 
stopped  there — if  he  had  seen  but  one  breed  of 
dog  and  perhaps  but  a  single  specimen,   all   dogs. 


to  his  mind  would  be  about  the  same.  If  the  one 
examined  had  been  a  great  shaggy  haired  New- 
foundland, he  would  not  recognize  in  the  hairless 
Mexican  dog  an  animal  of  the  same  family  at  all, 
so  that  even  after  he  had  seen  a  dog  of  one  breed, 
it  would  be  almost  as  difficult  to  describe  to 
him  another  of  a  different  breed  as  it  was  in 
the  first  place  to  tell  him  what  kind  of  an 
animal  a  dog  of  any  kind  was.  On  the  other 
hand  among  dog  fanciers  how  defiaite  the  phrase 
— "Irish  Setter,"  is  for  instance.  Those  two 
words — that  technical  phrase — convey  to  the 
mind  more  definite  information  than  could  be 
imparted  in  pages  of  printed  matter  or  perhaps 
more  than  in  hours  of  discourse.  To  the  person  who 
was  very  familiar  with  dogs  it  would  give  an  idea 
not  only  of  the  siz;  and  color,  bat  of  the  general 
character,  and  yet  how  meaningless  it  would  be 
to  one  who  was  not  familiar  with  the  term.  To 
him  it  would  not  even  convey  the  idea  of  a  dog  of 
any  kind. 

Thus  it  is  that  a  technical  term  only  has  a 
meaning  for  us  as  we  associate  with  it  certain 
ideas.  It  seldom  describes  the  thing  itself,  for 
it  is  Impossible  as  we  have  shown,  to  fully  de- 
scribe to  another  something  he  has  never  seen. 
The  best  we  can  do  is  to  liken  it  to  something  that 
he  has  seen  and  then  caution  him  that  tlie  like- 
ness is  not  exact.  So  that  in  describing  electrical 
phenomena  it  must  be  understood  that  while  our 
explanations  and  descriptions  are  the  best  we  can 
give,  the3'  are  not  always  exact  but  only  appro-x- 
imately  true. 

Electrical  Terms. 

It  will  be  apparent  to  everyone  that  there  Is 
more  power  available^  in  a  waterfall  in  which  the 
volume  or  quantity  of  water  flowing  is  great  than 
in  one  where  the  quantity  is  small,  and  that  the 
amount  of  power  will  be  still  greater  if  the  water 
falls  a  great  distance  than  if  it  falls  but  a  short 
distance.  In  describing  a  waterfall  therefore  It  is 
not  sufficient  to  state  either  that  it  is  of  great 
height  or  that  it  is  of  great  volume.  We  must  state 
both  the  height  and  the  volume.  It  is  not  suf- 
ficient to  say  that  a  waterfall  is  500  feet  high,  or 
that  the  water  flows  at  the  rate  of  1,000 
gallons  per  second,  but  when  it  is  said  that  a 
stream  falls  over  a  precipice  500  feet  high  at  the 
rate  of  1,000  gallons  per  second,  we  know  exactly 
how  large  the  fall  Is  and  can  figure  out  just  how 
many  horse  power  can  be  developed.  Electricity 
is  most  often  likened  to  a  stream  of  water  falling 
over  a  precipice,  and  the  energy  of  an  electric 
current  is  described  in  exactly  the  same  way,  only 
Instead  of  measuring  the  height  of  its  fall  In  feet 
as  we  usually  do  water,  electricians  have  decided 
to  use  the  term  "volt,"  and  instead  of  measuring 
the  flow  in  gallons  they  measure  it  in  "amperes." 

It  Is  not  necessary  at  this  point  to  state  just  how 
much  a  volt  or  an  ampere  is— they  are  meaning- 
less in  themselves  and  are  the  names  of  men  who 
early  did  much  to  advance  the  science  of  elec- 
tricity, that  Is  all;  but  we  must  now  try  to  give 
them  a  meaning.  Using  these  terms  in  the  above 
example,  the  waterfall  would  be  described  as  fall- 
ing 500  volts  at  a  rate  of  1,000  amperes  per  second  . 
Perhaps  we  would  better  represent  the  volt  as  the 
equivalent  to  a  pound  of  pressure,  and  then  we 
can  say  of  the  water  in  a  water  pipe  that  it  flows 
at  the  rate  of  so  many  amperes  at  a  pressure  of  so 
many  volts. 

Now,  for  our  purposes,  we  may  consider  the 
trolley  and  feed  wires  as  copper  pipes  conveying 
water  from  a  pump  at  the  power  station  to  a  tur- 
bine or  other  water  wheel  beneath  the  car.  The 
pressure  of  the  water  in  this  pipe  Is  kept  by  the 
pump  at  500  pounds,  and  more  or  less  gallons  of  it 
per  second  are  used  on  the  motor  as  we  turn  the 
controlling  lever  (faucet)  on  or  oft'. 

Everyone  knows  that  if  we  twirl  a  wheel  on  an 
axle,  be  it  ever  so  well  greased,  it  wllhstop  before 
long  unless  we  continue  applying  power.  It  stops 
by  reason  of  friction.  Every  car  man  also  knows 
that  if  his  journals  are  not  kept  well  greased  his 
car  will  pull   harder  and  he  will   get  a    hot  box. 


This  is  because  there  Is  more  friction  and  the  heat 
is  generated  faster  than  the  rubbing  parts  can  be 
cooled  off,  and  therefore  It  accumulates  to  such  an 
extent  as  to  become  not  only  apparent  but  often- 
times troublesome.  Now  water.  In  flowing  through 
a  pipe,  be  It  ever  so  smooth,  encounters  friction 
against  the  inside  of  the  pipes.  Heat  is  not  ob- 
served in  the  case  of  water  friction,  because  the 
water  carries  it  away  so  rapidly,  but  the  main 
effect  is  to  retard  the  flow  of  wat-er.  Thus 
under  a  given  pressure  a  pipe  of  a  given  size,  say 
100  feet  long,  will  deliver  much  more  water  per 
second  than  it  will  if  the  pipe  be  a  mile  or  two 
long:  and  again,  more  water  will  be  delivered 
through  a  smooth  pipe  than  through  an  equal 
length  of  a  rough,  or  rusty  pipe,  for  the  same 
reason  that  in  the  former  there  is  less  friction. 

Now  in  the  electric  current  we  have  pretty 
much  the  same  state  of  afifairs.  Every  conductor 
however  good,  oft'ers  some  resistance  in  the  way 
of  friction  to  the  How  of  current  and  of  two  wires 
of  the  same  diameter  that  will  oft'er  the  greatest 
resistances  which  is  longest.  If  one  wire  be  twice 
as  long  as  another  it  will  offer  just  twice  the  re- 
sistance, and  that  which  is  the  smoothest  inside, 
or  in  other  words  the  best  conductor  will  offer  the 
least  resistance.  Copper  Is  the  best  conductor  of 
electricity  we  have  (except  silver)  and  therefore 
our  copper  feeder  wires  and  trolley  wires  may  be 
likened  to  polished  metallic  pipes  carrying  water 
from  our  pump  to  our  waterwheel  (motor)  under 
the  car,  and  the  poorer  conductors  such  as  iron  or 
brass  or  zinc  may  be  likened  to  rusty  pipes  which 
produce  more  friction  than  the  copper  ones  do. 
But  the  electric  current  cannot  carry  off  heat  in 
the  same  manner  that  water  does,  so  as  in  the 
case  of  the  car  axle,  if  the  conductor  be  over- 
worked it  will  get  hot.  Electricians  have  a  way 
of  measuring  the  resistance  to  the  How  of  current 
in  conductors  and  express  this  resistance  in 
"ohms."  The  word  "ohm"  like  volt  and  ampere 
has  no  meaning  in  itself  and  Is  also  the  name  of 
an  early  Investigator,  but  to  the  electrician  who 
uses  it  to  express  the  resistance  due  to  friction  it 
has  a  definite  meaning.  Thus  we  have  the  three 
fundamental  units  of  electricity,  the  volt,  equiv- 
alent to  a  water  pressure  of  say  a  pound  to  the 
square  inch  or  to  a  head  of  water  of  say  one  foot; 
the  ampere,  equivalent  to  a  rate  of  flow  of  water 
of  so  many  gallons  per  second  oi  minute,  and  the 
ohm  as  the  unit  of  resistance  to  a  flow  of  water  in 
a  pipe,  which  for  present  purposes  we  may  con- 
sider our  conductors  to  be.  We  must  bear  in 
mind  that  as  there  are  all  sorts  of  pipes  for  con- 
veying water — large  ones,  small  ones,  smooth  and 
polished  ones  and  rusty  ones,  all  of  which  differ 
in  the  amount  of  water  which  they  will  deliver 
under  a  given  pressure  in  a  second  or  minute  ac- 
cording as  they  offer  more  or  less  friotlonal  resist- 
ance to  its  flow,  so  are  there  different  kinds 
of  electrical  pipes  or  conductors  which  likewise 
differ  in  their  carrying  capacity  of  the  electric 
current  as  they  are  large  or  small,  smooth  and 
polished  (good  conductors,  silver,  copper)  or  rusty 
ones  (poor  conductors,  iron,  brass,  zinc,  carbon, 
etc.)  and  although  all  of  these  units  bear  strange 
names — names  of  men  who  have  distinguished 
themselves  in  scientific  research,  they  are  very 
closely  equivalent  to  other  units  with  which  we 
have  long  been  familiar. 

Ohm's  Law. 

These  three  units  bear  a  definite  relation  to 
each  other  too.  Although  common  sense  would 
seem  to  tell  us  that  with  a  given  jsressure  more 
water  would  be  delivered  through  a  short  pipe 
in  a  given  time  than  through  a  long  one  of  the 
same  diameter,  that  of  two  pipes  of  the  same  size 
and  length,  that  which  was  smooth  inside  would 
deliver  more  water  in  a  given  time  than  that 
which  was  rough  or  rusty  or  partly  obstructed, 
and  that  of  two  pipes  of  the  same  kind  either 
smooth  or  rusty  inside,  that  would  deliver  the 
greater  quantity  of  water  which  was  of  the  greater 
diameter — although,  as  I  say,  common  sense 
would   seem  to  tell  us  all  this,  electricians  were  a 
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long  time  in  finding  out  that  it  was  true  tor   elect 
trioitj'  as  well  as  for  water. 

It  was  George  Simon  Ohm  who  first  discovered 
this  simple  relation  of  the  How  of  a  current  of 
electricity,  but  when  he  announced  that  the 
amount  of  current  that  would  flow  through  any 
conductor  was  equal  to  the  pressure  (volts)  divided 
by  the  I'rlctional  resistance  (ohms),  although  he 
had  really  only  stated  that  the  electric  ourreat 
obeyed  the  same  laws  essentially  as  the  flow  of 
water  through  pipes,  there  were  few  who  believed 
that  it  was  true.  Other  investigators  had  imag- 
ined that  the  relation  between  the  flow  and  the 
pressure  and  resistance  was  a  much  more  complex 
one,  and  had  gotten  up  long  mathematical  for- 
mula? to  express  this  supposed  relation.  Ohm's 
law,  as  it  soon  became  called,  was  entirely  too 
simple  for  them,  and  for  a  long  time  they  would 
not  accept  it.  Further  experiment  fortunately 
proved  it  to  be  strictly  true,  and  this  law,  which 
Is  that  the  rate  of  flow  of  an  electric  current 
through  a  conductor,  or  the  amperes,  is  equal  to 
the  pressure,  or  electromotive  force  or  volts  (all  of 
■which  terms  mean  the  same  thing)  divided  by 
the  resistance  or  ohms  has  become  the  very  foun- 
dation of  the  science  of  electricity.  It  is  usually 
written:  Electromotive  force 

Current = 

Resistance 

or  for  the   sake  of  brevity  the   initial   letters  are 

E 
used  only  and  the  expression  becomes:     C= — . 

Nothing  could  be  simpler  than  this  when  one 
understands  it,  and  yet  those  who  do  not  know 
any  better  imagine  that  the  science  of  electricity 
is  an  exceedingly  abstruse  one.  The  contrary  is 
really  the  fact,  but  unless  one  understands  the 
ABC's  he  cannot  read.  It  is  worth  while,  there- 
fore, that  we  devote  some  time  in  making  Ohm's 
law  entirely  clear,  for  upon  it  is  constructed  prac- 
ticallv  the  whole  of  the  science  with   which  we 

E 
have  to  deal.     The  three   letters  C=—  (amperes 

R 
equals  the  volts  divided  by  the  resistance  or 
ohms)  constitutes  the  whole  alphabet  of  our 
science,  and  we  only  need  to  know  how  to  use 
these  letters  to  solve  any  electrical  problem  with 
which  we  are  confronted. 


KECOMMENDATIONS    OF  NEW  YORK   RAIL- 
ROAD   COMMISSIONERS. 

The  railroad  commissioners  of  the  state  of  New 
York  made  public  their  annual  report  on  Tuesday 
last.  Quite  an  extended  reference  is  made  to  street 
railways,  and  an  abstract  is  herewith  given  of  this 
part  of  the  report; 

There  are  at  present  In  this  state  forty-seven 
street  railroads  operated  by  the  overhead  electrical 
trolley  system  and'  three  operated  by  the  cable 
system.  In  changing  from  horses  to  either  of 
these  systems,  the  companies  must  apply  to  this 
board  for  its  approval  of  such  change.  In  grant- 
ing such  approval,  the  board  invariably  imposes 
conditions  looking  to  the  safety  and  convenience 
of  the  public.  In  addition  to  the  conditions  im- 
posed at  the  time  of  granting  its  consent  to  the 
change  the  board  during  the  past  year  issued  the 
following  circular: 

"The  Board  of  Railroad  Commissioners  recom- 
mends that  every  car  optrated  by  the  electrical 
trolley  system  in  this  state  on  a  double-track  line 
be  equipped  with  gates  on  both  ends,  and  that 
only  one  gate — that  opposite  the  other  track  on  the 
rear  platform — be  open  for  the  ingress  and  egress 
of  passengers.  Also,  that  no  person  (except  an 
instructor  when  necessary)  be  allowed  to  ride  on 
the  plutform  with  the  motorman  on  any  electric 
car.  The  board  also  recommends  that  on  all  open 
cars  operated  by  the  electrical  trolley  system  on 
double-tracked  lines  there  shall  be  attached  a 
guard  on  the  side  of  the  car  next  to  the  opposite 
track,  running  the  entire  length  of  the  car,  to  pre- 
vent passengers  entering  or  leaving  the  car  on  that 
side;  this  guard  to  be  of  such  a  nature  that  it  may 
be  transferred  from  one  side  to  the  other." 

The  following  further  recommendations  are 
now  made: 

First — An  efliolent  guard  or  safety  fender  shall 
be  attachi'd  to  the  trucks  of  all  electric  and  cable 
cars.  This  to  be  done  as  quickly  as  possible. 
The  question  of  fenders  on  electric  and  cable  cars 


Is  one  to  which  this  board  for  the  past  year  has 
given  its  careful  consideration,  by  personal  exam- 
ination as  to  tlie  practical  working  of  the  several 
forms  in  use  In  dltt'erent  cities  in  the  state,  and 
also  by  examination  of  types  used  in  other  states. 
The  time  has  arrived,  owing  to  the  rapid  increase 
In  the  number  of  electric  and  cable  cars,  when 
the  adoption  of  the  best  obtainable  form  of  fender 
Is  urgent;  the  companies  should  not  wait  until  a 
perfect  fender  is  obtained,  but  they  should  get 
the  best  forms  at  present  in  use  and  improve  upon 
them  until  the  above  conditions,  as  near  as  may 
be,  are  realized.  The  final  aim  of  railway  officials 
and  employes  should  be  that  while  the  car  may 
be  equipped  with  the  most  improved  form  of  fen- 
der, its  operation  should  be  such  that  there  will 
be  no  occasion  for  its  use.  The  cars  should  be 
operated  so  carefully  that  accidents  will  rarely 
occur.  If  the  suggestions  made  by  the  board  as 
to  regulations  and  care  should  be  carried  out, 
with  due  cooperation  by  the  companies  and  by 
the  public,  electrical  propulsion  would  be  as  safe 
as  the  use  of  horses  has  ever  been. 

Second — The  speed  of  cars  shall  not  exceed  four 
miles  an  hour  crossing  streets. 

Third. — Where  two  or  more  street  car  lines 
cross,  or  where  they  merge,  an  agreement  shall  be 
made  as  to  which  line  shall  have  the  rlghtof  way; 
the  car  that  has  not  the  right  of  way  shall  come 
to  a  full  stop  before  entering  or  crossing  over  the 
tracks  of  the  other  line  or  the  joint  track. 

Fourth. — Inspectors  sufficient  in  number  to  at- 
tain and  preserve  the  best  discipline,  shall  be  em- 
ployed by  all  electric  and  cable  railroad  com- 
panies. Employes  on  cars  shall  wear  a  uniform 
cap  at  least. 

Fifth. — Cars  passing  in  opposite  directions  shall 
not  meet  on  street  crossings. 

Sixth. — At  congested  points  on  the  line  of  such 
roads  a  sufficient  number  of  employes  shall  be 
placed  to  protect  the  public  and  insure  all  possible 
safety. 

Seventh. — That  the  speed  of  such  cars  be  re- 
duced to  the  minimum  on  all  curves  where  the 
view  is  obstructed. 

Eighth, — That  the  use  of  some  improved  form  of 
air-brake,  similar  to  that  used  now  on  some  of  the 
oars  of  the  Broadway  and  Seventh  avenue  and 
One  Hundred  and  Twenty-fifth  street  cable  rail- 
roads, In  New  York  City,  be  considered  by  the 
managers  of  all  electric  and  cable  railroads. 
During  the  past  year  the  board  has  made  exami- 
nations as  to  the  movements  of  street  cars  in  the 
cities  of  the  state,  and  is  impressed  with  the  bene- 
fits which  might  be  derived  from  the  use  of  some 
form  of  power  brake  by  street  railroad  companies. 
The  necessity  of  quick  stops  on  steam  railroads, 
which  led  to  the  adoption  of  the  straight  air-brake, 
and  afterward  to  the  automatic  brake,  is  now  be- 
ing experienced  on  street  railroads  operated  by 
cable  and  electric  power.  Instances  are  frequent 
where  the  reduction  of  speed  In  a  second  of  time 
if  necessary  to  prevent  accident,  and  this  can  only 
be  secured  by  the  adoption  of  some  form  of  air- 
brake. 

Ninth — That  all  applicants  for  positions  as  mo- 
tormen  shall  be  subjected  to  a  thorougli  examina- 
tion as  to  their  habits,  physical  ability  and 
intelligence.  If  this  examination  is  satisfactory, 
the  applicant  shall  be  placed  in  a  shop  or  power- 
house where  he  can  be  taught  and  made  familiar 
with  the  power  and  machinerj'  he  is  about  to  con- 
trol. When  this  is  done  he  should  be  placed  on  a 
car  with  an  instructor,  and-when  the  latter  is  sat- 
isfied as  to  the  applicant's  capability  for  the  posi- 
tion of  motorman  he  shall  so  certify  to  the 
manager,  and,  if  appointed,  the  applicant  shoitld 
first  serve  on  the  lines  of  least  travel.  These  re- 
quirements will  necessitate  the  employment  of 
first-class  men,  and  they  should  be  strictly  held  to 
the  observance  of  all  ordinances,  rules  and  regu- 
lations. 

Tenth — All  cars  on  electric  railroads  where 
there  is  a  grade  of  over  3  per  cent,  shall  be 
equipped  with  sand-boxes  and  sand. 

Eleventh — Stops  should  be  made  only  on  cross- 
ings. Where  blocks  are  long,  stations  or  stopping 
places  should  be  designated. 

STOPPING   AT   CROSSINGS. 

As  to  the  proper  place  to  stop,  the  board  says; 
"Under  the  old  system  of  horse  cars  it  has  been 
customary  for  the  cars  at  crossings  to  pass  the 
first  or  near  crossing  and  stop  with  the  rear  plat- 
form at  the  second  crossing,  thereby  avoiding  the 
blocking  of  cross  streets  by  the  horses  and  cars. 
Now  that  the  use  of  horses  has  been  practically 
dispensed  with,  the  propriety  of  cars  stopping  at 
the  first  crossing  so  that  egress  and  ingress  can  be 
had  from  the  front  platform  is  under  discussion. 
The  board  is  not  yet  ready  to  make  a  recom- 
mendation on  this  subject.  Local  authorities 
should  use  all  possible  means  to  prevent  the  un- 
necessary and  oftentimes  wilful  obstruction  of 
street  car  lines  by  persons  in  charge  of  vehicles. 
Drivers  of  vehicles  In  cities  should  use  caution  in 
driving 'from  cross  streets  to  streets  where  there 
are  electric  or  cable  car  lines." 


As  to  speed,  twelve  miles  an  hours  is  fixed  as 
the  limit  in  suburban  districts.  Local  authorities 
should  regulate  the  speed  in  populous  districts. 
A  mechanical  governor  to  keep  down  speed  is 
recommended. 

The  board  says  patrons  are  entitled  to  good 
lighting  on  surface  and  elevated  cars,  and  recom- 
mends either  gas  or  electricltj'. 

As  to  New  York,  the  report  says; 

The  subject  of  rapid  transit  in  the  city  of  New 
York  is  engaging  the  attention  of  the  local 
authorities,  the  Rapid  Transit  Commission,  the 
officials  of  the  railroad  companies,  as  well  as  citi- 
zens generally,  and  causing  them  much  perplex- 
ity. The  Legislature  created  the  Rapid  Transit 
Commission  to  specially  deal  with  this  question, 
but  as  yet  the  problem  in  unsolved.  The  opera- 
tion of  the  elevated  railroads  and  the  accommo- 
dations given  are  perhaps  the  best  attainable  with 
their  present  facilities.  Great  complaint  is  made 
through  the  public  press,  however,  of  the  man- 
agement of  the  roads. 

It  is  but  fair  to  state  that  no  complaints  have 
been  received  by  this  board  In  regard  to  the  same. 
When  attempts  are  made  by  the  companies  to  ac- 
quire property  or  rights  in  order  to  provide  in- 
creased facilities  they  are  met  with  serious  oppo- 
sition on  the  part  of  property  owners,  and  what 
the  final  outcome  will  be  it  is  impossible  to  state. 
It  18  hoped  that  as  the  surface  roads  improve 
their  facilities  the  pressure  on  the  elevated  roads 
will  be  lessened,  but  so  far  the  increase  in  number 
of  passengers  has  been  more  than  the  companies 
could,  with  their  increased  facilities,  provide  for 
in  the  busy  hours. 


ANNUAL,    MEETINGS    OF   THREE    CHICAGO 
TRANSPORTATION  COMPANIES. 

The  annual  meetings  of  the  North  and  West 
Chicago  Street  Railroad  Companies  and  the  Lake 
Street  Elevated  Railroad  Company  were  held  on 
last  Tuesday,  and  summaries  of  the  reports  pre- 
sented are  published  herewith.  The  showing 
made  by  the  companies  is  considered  extremely 
favorable,  and  the  figures.  It  is  expected,  will  be 
used  to  advantage  bj'  the  bulls  on  the  exchange. 

NOETH  CHICAGO  STKBET    RAILROAD  COMPANY. 

In  making  his  annual  report  President  C.  T. 
Y'erkes  stated  that  the  year's  business  had  more 
than  met  the  anticipations  of  the  year  before.  The 
receipts  had  increased  while  the  operating  ex- 
penses had  been  kept  down  in  a  greater  degree 
than  could  have  been  anticipated.  The  report 
continues; 

To  sum  up  this  part  of  our  business,  which  is,  I  suppose, 
the  most  important  of  any  of  the  items  which  j'ou  will 
examine,  I  can  say  that  the  increase  in  receipts  amounts  to 
$-1}3,277.8d,  while  the  increase  in  expenses,  or  in  other  words, 
the  amount  which  it  cost  to  produce  that  sum,  was  $78,- 
ro:s.:iii. 

The  receipts  of  the  company  for  the  year  were.  .83,014, 889. 50 
A\'hile  the  total  expense  of  operating  the  road 

was 1,413,755.80 

Leaving  for  fixed  charges,  dividends  and  sur- 
plus to  iocome  account $1,602,133.70 

The  total  number  of  miles  run  in  1893 9.284,173 

The  total  number  of  miles  run  in  1892 8,547,791 

Which  is  an  increase  over  last  year  of 676,382 

The  total  number  of  passengers  carried  in  1893 

wa.s 60,311,673 

The  total  number  of  pas3eQg3r5  carried    iu  1893 

was 50  419,457 

Being  an  increase  over  last  year  of 9.892.216 

It  is  very  satisfactory  to  the  management  to  know  that 
this  great  increase  of  business  was  done  even  more 
economically  than  had  been  done  in  previous  years.  When 
a  corporation  is  making  a  large  amount  of  money  and  its 
business  is  very  profitable,  there  is  always  danger  of  ex- 
travagance in  some  of  its  departments,  but  I  am  happy  to 
say  that  the  business  of  the  road  has  been  conducted  in 
the  past  year  at  proportionately  less  cost  than  at  any  other 
time. 

AA'hile  the  present  year  is  not  as  full  of  promise  as  the 
past,  we  cannot  expect  to  have  such  a  condition  every  year 
as  we  have  had.  Still,  we  will  not  feel  the  ditference  as 
much  as  if  the  exposition  bad  been  held  on  the  North 
Side.  1  can  congratulate  our  stockholders  that  it  was  not, 
and  fully  believe  that  we  have  made  more  money  than  if  it 
had  been. 

In  conclusion  I  might  add  that  my  opinion  given  at  our 
last  meeting  in  regard  to  the  percentage  at  which  we 
would  be  able  to  operate  our  road  this  year  has  been  fully 
verified,  as  I  find  the  percentage  of  expense  to  the  gross 
receipts  is  4."i  55.100  per  cent. 

According  to  the  annual  statement  the  total  receipts  from 
all  sources  including  advertising,  which  aggregated  $11- 
328.75,  were  $3,101,148.25.    The  cash  balance  was  $1,100,000. 

The  biggest  day's  receipts  of  the  year  were  on  October  8, 
the  day  before  Chicago  Dav  at  the  fair,  when  $16,343  was 
taken  in.  The  smallest  day's  receipts  were  on  December 
3,  when  the  fares  dropped  to  $4,382.50. 
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The  cable  lines  carried  39,765,165  of  the  60,311,673  passen- 
gers that  were  handled  last  year,  and  it  cost  the  company 
■  just  1.788  cents  to  earn  each  nickel  paid  by  the  passengers. 
The  expense  of  carrying  passengers  on  horse  car  lines  was 
given  at  3.414  cents  per  passenger.  A  comparison  of  the 
cable  and  horse  car  lines  is  as  follows: 

CABLE. 

Receipts $1,980,751.80 

Expense 711,217.14 

Miles  mn 5,695,212 

Trips 709.403 

Passengers  carried 39,765,165 

Number  of  miles  run  per  day 15,603 

Trips .1,943 

Passengers  per  trip 56 

Passengers  per  mile 6,9^2 

Receipts  per  day $5,476.72 

Receipts  per  trip 2.79 

Receipts  per  mile,  cenis .3478 

Expense  per  day $1,948.54 

Expense  per  trip l-OO^i 

Expense  per  mile .12!4 

The  principal  items  of  expense  in  operating  a  cable 
line  were  given  as  follows: 

Conductors  and  drivers $277,050.60 

Car  repairs 36.5C0.93 

Building  repairs 7.044.08 

Office  salaries 13.534.03 

General  salaries .- 18,337.08 

Rope  expenditures 56,773.23 

The  report  also  showed  that  the  company  had  expended 
$4,296.93  during  the  year  in  heating  cable  trains,  era  little 
more  than  the  profits  for  one  day.  The  company  paid 
$7,244.36  for  car  licenses  during  the  year. 

The  horse  car  statement  was  as  follows: 

Receipts ' $1 ,032,037.70 

Expenditures 701.538.66 

Miles  run 3,528,961 

Trips 741,328 

Passengers  hauled 20.546,508 

Miles  ruu  daily 9,668 

Daily  trips 2,031 

Passengers  per  trip 27,716 

Passengers  per  mile 5.82 

Average  daily  receipts 2,827.50 

Average  .per  trip 1.39 

,  Average  receipts  per  mile .2924 

Daily  average  expenses 1,922.02 

Per  trip .9463 

Per  mile .1988 

Per  passenger  — ■  03414 

Conductors  and  drivers  received  $270,6.^2.46  in  salaries; 
$23,005.16  was  spent  in  repairing  cars.  The  expense  of 
heating  the  horse  cars  was  12,838.12. 

The  old  board  of  directors  was  reelected  with 
the  exception  of  C.  A.  Spring  who  declined  to 
serve  and  P.  H.  Winston  was  elected  In  his  place. 

WEST    CHICAGO   STREET  RAILROAD   COMPANY. 

At  a  meeting  of  the  West  Chicago  Street  Rail- 
road Company  the  old  board  of  directors  was 
reelected.  In  his  annual  report  President  Yerkes 
mentioned  the  fact  that  the  year  had  been  pros- 
perous, and  that  company  had  profited  by  the 
World's  Fair.  Evidence  of  this  fact  Is  presented 
in  the  following  extract  from  the  report: 

Gross  earnings  for  the  year $5,235,^33.53 

Operating  expenses 2,892,982,33 

Net  earnings $2,342,6'1.20 

Payments  of  fixed  charges,  interest,  etc 9il,749.39 

Balance  applicable  to  d  ividends $1,400,901.81 

In  making  charges  to  expense  account  during  the  last 
year,  owing  to  the  fact  that  it  was  realized  our  profits 
would  be  large,  great  liberality  was  shown  in  charging  to 
that  account  many  items  that  might  have  been  properly 
placed  in  construction  account.  At  the  same  time,  we 
have  added  to  our  surplus  $409,342,  making  it  now  a  total 
of  $1,862,851. 

During  the  last  year  the  cable  roads  on  Blue  Island 
avenue  and  on  Halsted  street  have  been  opened,  but  are 
running  in  an  unsatisfactory  condition  owing  to  the  fact 
that  it  is  necessary  to  convey  the  cars  from  a  point  east  of 
Halsted  street  with  horses. 

This  necessitates  the  keeping  of  our  horses  still  on  hand 
and  deprives  the  company  of  the  benefit  of  our  cable 
plant.  This  condition  will  continue  until  the  Van  Buren 
street  tunnel  is  finished,  when  these  lines  can  then  ruu  in 
perfect  order.  I  anticipate  the  time  of  the  opening  of  the 
tunnel  to  be  in  the  course  of  two  months. 

The  croBstown  lines,  which  are  comparatively  new,  have 
much  to  our  surprise  and  satisfact.'on,  shown  themselves 
able  to  not  only  pay  expenses  but  to  earn  good  profits. 
This  condition  will  no  doubt  steadily  increase.  The  open- 
ing of  the  Lake  street  elevated  road  was  expected  to  cause 
a  heavy  falling  off  in  the  receipts  from  the  territory 
through  which  it  runs.  We  find,  however,  that  with  the 
exception  of  a  decrease  in  the  receipts  on  Lake  street  and 
Randolph  street  this  competition  is  not  perceptible.  The 
roads  mentioned  are  horse  car  lines,  which  are  very  unim- 
portant in  our  system,  and  the  decrease  can  very  easily  be 
offset  by  taking  measures  to  lessen  expenses.  I  believe  the 
result  will  be  that  we  will  confine  the  operation  of  these 
streets  in  a  great  measure  to  the  east  end  of  it,  thereby 
leaving  to  the  elevated  railroad  the  long  hauls.  Since  my 
last  report  there  has  been  an  increase  in  the  capital  stock 
of  the  company,  which  amount  has  in  a  great  measure 
been  used  to  pay  oflf  the  floating  debt;  conseriuently  the 
amount  of  dividend  necessary  to  be  paid  on  this  increase 
amounts  to  a  little  more  than  the  amount  of  interest  neces- 
sary to  be  paid  in  carrying  the  floating  debt.  I  think  I  may 
safely  say  that  there  is  no  reason  why  there    should  not  be 


a  constant  improvement  in  the  affairs  of  the  company. 
The  cable  road  will  be  in  full  operation  by  spring;  the  new 
crosstown  lines  will  be  doing  a  very  profitable  business, 
and  as  there  is  every  reason  to  suppose  the  general  busi- 
ness of  the  country  will  improve  as  spring  opens,  it  it  not 
rash  to  predict  a  prosperous  year,  There  is  no  doubt  what- 
ever in  my  mind  that  the  present  rate  of  dividend — 
namely,  9  per  cent.— can  be  kept  up  and  a  still  larger  sur- 
plus passed  to  the  income  account.  I  would  call  your  at- 
tention to  the  fact  that  this  surplus  now  amounts  to  a  very 
large  sum,  but  just  y,  hat  will  be  done  with  it  the  directors 
of  the  company  have  not  yet  determined,  but  that  their 
actions  in  this  regard  will  be  most  satisfactory  to  the  stock- 
holders I  am  well  convinced 

The  following   figures  are  reproduced   from  the   annual 
statement: 

Increase. 

Gross  earnings $5,235,633,53  $615,408.23 

Operating  expenses 2,892.983.33  205,671.73 

(Operating  expenses  are  55.25  per  cent,  of 

gross  earnings.) 
Net  earnings 2,342.651.20  409,736.50 

FIXED  CHARGES. 

Rent  of  leased  lines ^90,500.00 

Coupon  interest 223,151.86 

Interest  and  taxes 228,097.53 


Total $941,749.39 

Ballance  applicable  to  dividends  1,400,901.81 

Dividends  paid 991,559.25 


Balance  carried  to  surplus $509,312.56 

EARNINGS  AND  EXPENSES. 

Increase, 
Gross  earnings  from  pas- 
sengers   $5,196,171.95  $610,934.89 

Manure 1,609.69  7&4.79 

Advertising 20,032.63  3,730.55 

Rents 17,819  27  32.00 


Totals $5,235,633.53 

OPERATING    EXPENSES. 

Conducting  transportation $1,377,849.01 

Maintenance  of  way 168,434. 16 

Motive  power 906,159.90 

Maintenance  of  cars  158,914.71 

General     expenses,     including 
damages 28I,6(M.55 


115,408.33 


Increase. 
$128,406.29 

1,123.15 
(H,380.72 

9,336.63 

3;525.95 

Totals $2,892,983.33  $205,671.73 

Increase 

Net  earnings S2,343,a51.20  $409,736.50 

From  which  deduct  fixed  charges  as  follows: 

Rentals $490,500.00 

Coupon  interest 223,1.51.86             Decrease  $30  3+1.81 

Interest  and  laxes. . .  228,09<.53             Increase  77,018.75 

Total  charges... !$9I1,749.39 

Dividends 991 ,559.2.5 

Balance  to  income  account 


Increase  $46,673  94 
Increase  266,659,25 
409,312.56 


TRAFFIC  COMPARISON. 

Trips 3,018,785    Increase 201, 3a5 

Miles 16.813,134    Increase 1,230,993 

Passengers 107,053,461    Increase 13,534,987 

Receipts,  horse $2,969,991.47 

Receipts,  cable 3,265,543.06 

Total $5,235,633.53 

Expenses,  horse $1,903  963.62 

Expenses,  cable 989,018.71 


Total $2,892,982,33 

Miles  run,  horse...- 9,602,245.04 

Miles  run,  cable 7,210  869.56 


Total 

Receipts  per  mile,  horse. 
Receipts  per  mile,  cable. 
Expenses  per  mile,  horse. 
Expenses  per  mile,  cable. 


16,813.134,60 

$0.30.69 

.31.18 

.19.83 

.13.71 


Passengers  carried,  horse 61,130,388 

Passengers  carried,  cable ■. 45,933,073 

Total ; .  107,053,461 

Receipts  per  passenge  I- $0.04.85 

Jlaintenance  of  cars,  each  car $87.60 

Average  number  of  horses  on  hand 4,385 

Average  number  horses  on  wagons,  cars,  etc 207 

Average  number  horses  on  car  service  daily 4.178 

Average  number  of  miles  per  horse,  per  day 13.59 

Cost  of  feed  per  horse  per  day SO.17.69 

Cost  of  shoeing  per  horse  per  day .03.76 

Other  cost  keeping  horse,  per  day .17.49 

Cable  rope  run,  miles  615,.536 

Cost  of  operating  rope  per  mile  run $0.25.44 

Cost  of  operating  po  vver  station 100,364.20 

Cost  of  operating  power  station  per   mile  of 

rope  run .16.38 

Maintenance  of  track  per  mile,  horse 6  78.34 

Maintenance  of  track  per  mile,  cable 7.07.64 

Snow  and  ice  per  mile  track,  horse $1.21.93 

Snow  and  ice  per  mile  of  track,  cable .91.68 

Sprinkling  per  mile,  horse .49.80 

Sprinkling  per  mile,  cable .49.05 

LAKE     STREET     ELEVATED     KAILKOAD    COMPANY. 

At  the  meeting  of  the  Lake  Street  Elevated 
Railroad  Company  no  financial  statement  was  pre- 
sented, as  the  road  is  still  In  the  hands  of  the  con- 
struction company.  President  Roche,  however, 
in  his  annual  report  stated  that  the  outlook  was 
very  encouraging.  The  road  is  now  operating 
from  Madison  and  Market  streets  to  Hamlin 
avenue  and  nearly  30,000  passengers  a  day  are 
being  carried.  When  the  road  is  fully  completed 
to  Fifty-second  street  it  is  expected  that  this 
number  will  be  increased  to  at  least  45,000.  Mr. 
Roche  said  that  he  was  confident  that  operating  e.x- 
penses  would  be  less  than  50  per  cent,  of  the  gross 
earnings.  Since  the  road  was  opened,  Novem- 
ber 7,  1893,  it  had  been  earning  considerably  more 


than  its  operating  expenses,  there  being  now  on 
hand  an  amount  equivalent  to  about  33i  per  cent, 
of  the  interest  on  $6,.500,000,  the  bonds  outstand- 
ing January  1. 

The  report  covered  the  work  accomplished  dur- 
ing the  last  year,  and  outlined  the  company's  plans 
for  the  future.  It  was  stated  that  the  contract 
for  the  construction  and  equipment  of  the  present 
line  of  road  to  West  Fifty-Second  street  called  for 
the  payment  of  $5,150,000  out  of  a  total  of  $6,500,- 
000  5  per  cent,  bond  issue,  and  $0,500,000  out  of  a 
total  capitalization  of  $10,000,000.  The  main  line 
is  now  finished  as  far  west  as  Forty-Fourth  street. 
About  100  new  cars  are  completed  or  under 
contract.  It  is  expected  that  the  entire  main  line 
will  be  in  operation  by  May  1  next. 

A  resolution  was  adopted  authorizing  the  direct- 
ors to  build  and  equip  at  once  all  branches  of  the 
road  provided  for  by  ordinances  passed  by  the 
city  council.  The  old  board  of  directors  was 
reelected. 


Eeceivership  of  the  United    Electric   Railway    of 
Nashville, 


The  United  Electric  Railway  Company  of  Nash- 
ville Tenn.,  passed  into  the  hands  of  the  Nash- 
ville Trust  Company  and  Thomas  W.  Wrenne, 
president  of  the  railway  company  as  receivers  on 
January  6.  The  appointment  of  receivers  was 
made  on  the  application  of  bondholders.  This 
action  was  taken  because  of  the  failure  of  the 
company  to  meet  the  January  interest  on  its 
bonds.  The  company's  capital  stock  is  $1,000,000 
and  Its  bonded  indebtedness  is  $3,700,000.  Mr. 
Wrenne  has  made  the  following  statement; 

"The  first  six  months  of  the  fiscal  year,  which  end- 
ed December  1,  last,  seemed  to  indicate  that  the 
year's  business  of  the  company  would  be  the  most 
prosperous  in  its  history.  During  that  time  the 
gross  earnings  of  the  company  increased  more 
than  $18,000  over  the  same  period  of  the  preced- 
ing year.  When  the  panic  reached  Nashville,  and 
business  being  practically  suspended,  the  earnings 
of  the  company,  instead  of  keeping  up,  fell  off 
perceptibly  until  the  end  of  the  fiscal  year. 

"Notwithstanding  this,  however,  the  gross  earn- 
ings of  the  company  for  the  year  amounted  to 
over  $33-1,000,  or  within  $8,000  of  the  year  pre- 
vious, while  the  net  earnings  of  the  company 
amounted  to  $109,000.  The  company  not  only 
earned  all  interest  upon  the  old  or  underlying 
bonds,  amounting  to  $91,800,  but  also  nearly  $18,- 
000  in  excess.  The  net  earnings  amounted  to 
$109,000  after  paying  all  operating  expenses  and 
providing  for  taxes  and  insurance. 

"The  falling  off  in  receipts,  however,  for  the 
last  six  months  enabled  the  company  only  to  pay 
operating  expenses,  together  with  the  October 
interest  upon  the  underlying  bonds,  interest,  etc., 
and  when  the  January  Interest  matured  the  com- 
pany was  not  prepared  to  meet  it.  Several  suits 
had  been  instituted  by  holders  of  coupons  upon 
the  United  Electric  bonds,  and  threats  of  other 
suits  were  made  by  holders  of  coupons  on  under- 
lying bonds. 

"Prom  time  to  time,  as  president,  I  have  sug- 
gested plans  for  the  reorganization  of  the  com- 
pany and  the  adjustment  of  its  affairs  so  as  to  put 
it  upon  a  sound  financial  basis.  Generally  each 
plan  met  the  approval  and  co-operation  of  nearly 
all  of  the  stockholders  and  United  Electric  bond- 
holders, but  as  it  was  necessary  in  efforts  of  this 
kind  to  obtain  the  signature  of  every  bondholder 
and  stockholder,  and  as  many  of  the  bondholders 
were  not  known,  and  some,  owing  to  the  depressed 
financial  conditions  not  able  to  submit  to  an 
assessment,  or  carry  out  the  terms  of  the  plans, 
each  failed. 

"With  suits  being  instituted  and  threatened,  it 
was  deemed  best  that  the  affairs  of  the  company 
should  be  put  in  shape  to  best  protect  the  inter- 
ests of  all.  As  a  receivership  was  inevitable,  and 
by  such  proceeding  the  company  would  be  en- 
abled (at  least,  holders  of  the  United  Electric 
bonds  would  be  enabled)  to  readjust  and  reorgan- 
ize the  company  without  requiring  the  unanimous 
consent  of  all  parties  in  interest  except  as  the 
court  might  act  for  them,  it  was  deemed  best  to 
have  the  receiver  selected,  with  a  view  to  the 
best  advantage  of  the  company. 

"Upon  consultation  had  with  Mr.  Joseph  H. 
Thompson.  President  of  the  Nashville  Trust 
Company,  by  Capt.  T.  M.  Steger,  of  the  firm  of 
Steger,  Washington  &  Jackson;  G.M.Fogg,  of 
the  firm  of  East  &  Fogg,  and  J.  C.  Bradford, 
counsel  for  the  company,  Mr.  Thompson  stated, 
in  the   event  his  company  should   be  made  co-re- 
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ceiver,  that  he  would  at  once,  upon  the 
order  of  the  court,  provide  all  funds  necessary 
to  pay  off  the  balance  of  the  interest  due  upon 
the  coupons  that  matured  January  l,upon  the  old 
and  underlying  bonds,  and  also  at  an  early  day 
arrange  for  the  payment  of  the  past  due  taxes. 

"The  proposition  of  Mr.  Thompson  was  so  man- 
ifestly for  ths  benefit  of  the  security  holders  and 
parties  interested  in  the  company  that  I  readily 
approved  the  steps  necessary  to  have  the  receiver- 
ship put  into  effect.  The  conservatism  and 
financial  strength  and  success  of  Mr.  Thompson 
and  his  company  will,  I  am  sure,  carry  to  every 
person  interested  in  the  company  the  assurance 
that  the  affairs  of  the  company  pending  the 
receivership  will  be  well  and  safely  managed." 


panles  concerned,  or  as  the  result  of  the  popular 
outcry,  by  regulation  by  the  local  or  state  author- 
ities, this  Improper  method  of  reckless  speed  will 
be  corrected  and  brought  within  reasonable 
limits  of  safety.  General  conditions,  we  trust, 
win  soon  improve  and  eventually  your  profits  will 
be  swelled  by  the  irrepressible  growth  of  this 
great  city. 


TWO  INTEKESTING  DECISIONS. 


WHY  BECEIPTS    or    BROOKLYN  ELEVATED 
EOADS  HAVE    DECREASED. 


At  the  meeting  of  the  Brooklyn  Elevated  Rail- 
road Company  on  January  2,  it  was  shown  that 
the  company  had  lost  money  in  1893.  At  the 
close  of  1893  a  surplus  of  $195,39.5.88  had  been 
accumulated,  of  which  $11 7,380. 97  had  been  earned 
during  the  year,  but  at  the  end  of  1893  not  only 
had  the  company  not  earned  Its  expenses,  but 
the  surplus  was  reduced  to  $178,180.91.  In  1893 
37,314,640  passengers  were  carried  over  the  system, 
while  In  1893,  with  three  additional  miles  of  road 
in  operation  for  four  months,  the  company  trans- 
ported 35,936,35.5,  a  decrease  of  about  3i  per  cent. 
In  his  report  to  the  stockholders  President  Laden- 
burg  attributed  the  d  ;crease  to  business  depression 
and  to  the  competition  of  the  trolley  lines  as 
follows: 

Hard  times  have  proven  disastrous  to  nearly  all 
business  enterprises  during  the  year  1893,  and 
have  also  seriously  affected  carriers  of  passengers 
In  large  cities.  I  attribute  fully  one-half  the 
diminution  of  travel  upon  your  roads  resulting  in 
the  closing  of  factories,  which  have  put  thousands 
of  your  patrons  out  of  employment,  to  the  pa- 
ralysis in  the  building  and  the  enforced  general 
economy.  There  is,however, a  special  circumstance 
which  must  not  be  ignored  In  the  consideration  of 
the  reasons  which  have  intensified  our  loss,  and 
that  Is  the  change  of  the  motive  power  of  com- 
peting surface  roads  from  animal  to  trolley  trac- 
tion, and  most  especially  their  reckless  speed. 
Against  a  reasonable  and  legitimate  use  of  this 
power  by  our  competitors  there  should  be  no  pro- 
test. There  is  abundant  business  in  normal  times 
both  for  them  and  for  us.  Facility  for  travel  be- 
gets   travel    and    the    development   of    territory 


The  Supreme  Court  of  Massachusetts  handed 
down  two  decisions  last  week  which  are  interest- 
ing as  they  cover  a  certain  class  of  suits  that 
companies  may  be  called  upon  at  any  time  to  de- 
fend. The  lirst  decision  is  one  affirming  a  judg- 
ment of  $6,666  in  favor  of  a  haokdriver  named 
Uggla,  who  while  driving  on  the  streets  of  Boston 
was  struck  and  injured  by  a  falling  trolley  ear 
from  the  overhead  construction  of  the  West  End 
Street  Railway  Company.  The  defendant  com- 
pany did  not  deny  that  the  i^laintlff  was  exercis- 
ing due  care,  but  claimed  that  upon  the  evidence 
it  was  not  negligent.     The  court  said: 

"No  one  but  the  defendant  was  responsible  for 
the  safety  of  its  apparatus,  and  from  the  circum- 
stances of  the  accident  it  would  not  be  reasonable 
to  infer  that  it  was  due  to  the  carelessness  or 
willful  act  of  any  third  person,  or  to  any 
cause  except  the  failure  of  the  apparatus  to  sup- 
port the  strain  to  which  it  was  subjected  in  the 
use  for  which  it  was  designed  and  which  was 
made  of  it  by  the  defendant." 

The  court  further  holds  correct  the  statement  of 
the  judge  at  the  trial  of  what  would  be  reasonable 
care  on  the  part  of  the  defendant.  The  statement 
was  that  the  jury  should  "take  into  consideration, 
as  one  of  the  most  important  things,  the  apparent 
danger — what  would  be  likely  to  happen  if  there 
was  a  failure  to  use  proper  care.  If  the  danger  is 
a  danger  of  causing  loss  of  life,  causing  death  or 
serious  bodily  injury  to  persons  traveling  upon 
the  street."  they  were  told  they  might  "properly 
say  that  reasonable  care  would  be  a  high  degree 
of  care,  because  it  would  be  degree  of  care  com- 
mensurate with  the  apparent  danger." 

The  court  defined  the  rights  of  the  driver  of 
vehicles  and  railway  companies  respecting  each 
other  in  a  decision  affirming  a  judgement  of  $3,- 
000  in  favor  of  Alexander  Ellis  against  the  Lynn 
&  Boston  Railroad  Cj.  The  plaintiff  was  riding 
in  a  buggy  with  his  daughter  along  Beach  street, 
Lynn,  when  his  horse  became   frightened  at  the 


"The  rights  of  the  driver  of  a  horse  and  man- 
ager of  an  electric  car  under  such  circumstances 
are  equal.  Each  may  use  the  street,  and  each 
must  use  it  with  a  reasonable  regard  for  the 
safety  and  convenience  of  the  other. 

"The  motorman  is  supposed  to  know  that  his 
car  is  likely  to  frighten  horses  that  are  unaccus- 
tomed to  the  sight  of  such  vehicles,  while  most 
horses  are  easily  taught,  after  a  while,  to  pass 
without  fear.  It  is  his  duty,  if  he  sees  a  horse  in 
the  street  before  him  that  is  greatly  frightened 
at  the  car,  so  as  to  endanger  his  driver  or  other 
persons  in  the  street,  to  do  what  he  reasonably 
can  in  the  management  of  his  car  to  diminish  the 
fright  of  the  horse,  and  it  is  also  his  duty  in  run- 
ning the  car  to  look  out  and  see  whether,by  fright- 
ening horses  or  otherwise,  he  is  putting  in  peril 
other  persons  lawfully  using  the  street,  on  foot  or 
with  teams.  Of  course,  the  owners  and  drivers 
of  horses  are  required  at  the  same  time  to  use 
care  in  proportion  to  the  danger  to  which  they 
are  exposed.  The  defendant's  exceptions  are  over- 
ruled, and  accordingly  the  verdict  of  $2,000  for 
the  plaintiff  is  sustained." 


New  Grraham  Truck. 


In  the  accompanying  illustration  Fig.  1  shows 
the  new  type  of  Graham  truck,  while  F'g.  3  shows 
an  enlarged  view  of  the  spring  suspension.     This 


CAPACITY    OF    LEAF    SPRING   SOOOlbS. 


ELEVATION  OF  SPRING   SUSPENSION. 

FIG.    3.      SUSPENSION    OF  THE    GRAHAM  TRUCK. 

truclv  is  placed  on  the  market  by  the  Graham 
Equipment  Company,  of  Boston,  which  claims 
that  its  design  is  such  that  the  hammer  blow  upon 
the  rail  joint  Is  reduced  to  a  minimum.  The 
spiral  springs  expand  and  contract  as  Inequalities 
in  the  roadbed  are  met  with.  When  the  wheel 
drops  into  any  depression,  these  springs  expand, 
and  as  the  wheel  rises  out  of  the  depression  the 
same  springs   cushion  the   shock  which  the  oa 


occasioned  by  better  transit  facilities  will  result 
to  the  advantage  of  all  the  other  railroads,  and 
when  we  think  of  the  great  future  of  Brooklyn 
and  its  pissibllities  we  feel  the  most  absolute  con- 
fidence in  the  success  of  our  enterprise.  But  a 
protest  has  already  been  m  ide  by  an  indignant 
public,  not  against  the  use  but  against  the  abuse 
of  the  privileges  accorded  to  the  surface  roads  in 
being  permitted  without  restraint  to  operate  cars 
at  a  rate  of  speed  which  should  never  be  tolerated 
upon  surface  roads  operated  upon  the  crowded 
streets  of  a^great  city.  Why  should  a  carriage 
going  faster  than  six  miles  per  hour  be  stopped  by 
a  policeman,  and  at  the  same  time  a  street  car  be 
allowed  to  run  at  ten  miles  per  hour  legally  and 
fifteen  miles  per  hour  actually  V  The  enormous  loss 
of  life  which  has  been  consequent  upon  this  mis- 
use of  public  streets  which  we  at  great  expense 
have  obviated  by  the  erection  of  costly  elevated 
structures;  upon  which  we  are  heavily  taxed,  is 
bringing  retributive  justice,  and  it  is  to  be  hoped 
that  either  by  the  voluntary  action  of    the   com- 


FIG.  1.   THB  IMPROVED  GRAHAM  TRUCK. 

sound  of  the  motor  and  continual  sounding  of  the 
gong  of  an  electric  car,  and  ran  away,  throwing 
himself  and  his  daughter  from  the  carriage. 
The  evidence  tended  to  sh  w  that  the  electric  car 
was  100  feet  away  when  the  animal  first  took 
fright,  and  that  the  motorman  continued  to 
sound  his  gong.  The  defendant  contended  that 
it  was  not  negligence  on  its  part  to  sound  the 
gong,  but  rather  a  duty  which  It  owed  to  pedes- 
trians and  other  travelers  on  the  street.  The 
court,  however,  decided. 

"It  Is  a  well  known  fact  that  most  horses  are 
frightened  at  their  first  view  of  a  moving  electric 
car,  especially  if  they  encounter  it  In  a  quiet 
place  away  from  the  distracting  noises  of  a  busy 
city  street.  It  is  only  by  careful  training  and  a 
frequent  repetition  of  the  experience  that  they 
acquire  courage  to  meet  and  pass  a  car  on  a  nar- 
row street  without  excitement. 


would  otherwise  receive.  The  spiral  springs  carry 
the  empty  cars  and  any  load  up  to  50  passen- 
gers. When  a  heavier  load  than  this  is  placed  on 
the  car,  the  leaf  spring  takes  it  up.  Other  points 
of  superiority  claimed  for  the  truck  and  to  which 
attention  is  directed,  are  that  it  contains  only  24 
bolts,  and  these  all  of  a  uniform  size;  that  the 
car-body  can  be  removed  by  taking  out  four  bolts 
only;  that  all  parts  are  simple  and  interchange- 
able; that  the  car-body  is  but  33  inches  from  the 
rail,  making  the  truck  especially  desirable  for 
open  cars,  which  are  now  very  often  found  of 
much  higher  construction.  The  Graham  Com- 
pany is  using  a  5-inch  steel  beam  for  trucks  in- 
tended to  carry  open  cars,  and  the  frame  is  ex- 
tended out  13,  14,  16  or  18  feet  as  required,  giving 
the  sill  a  rigid  support.  This  beam  is  supported 
by  a  special  brace  of  3-inch  channel  steel,  making 
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Pmancial  Notes. 


Earnings  of  Syracuse  Roads. — In  Syracuse,  N.  Y., 
durinff  1893,  the  Consolidated  carried  4,745,204 
passengers  and  earned  .$333, 523.  SG;  the  People's 
carried  2,987,340  passengers  and  earned  $145, 
535.15.  The  increase  in  the  number  of  passensers 
carried  is  137,830,  the  People's  increasing  210,835 
and  the  Consolidated  falling  off  83,005.  The  in- 
crease in  gross  earnings  is  $25,305.23,  of  which 
$9,860  is  by  the  People's  and  $15,405.33  by  the 
Consolidated. 

Philadelphia,  Pa. — Director  Windrim  last  week 
granted  licenses  to  the  Hestonville,  Mantua  and 
Fairmount  Passenger  Railway  Company  for  88 
two-horse  oars  at  |50  each,  and  21  one-horse  cars 
at$25  each,  amounting  in  all  to  $2,400;  to  the  Peo- 
ple's Passenger  Railway  Company  for  30  cars  at 
$100  each,  105  two-horse  cars  at  $50  each  and  16 
one-horse  cars  at  $25  each,  amounting  in  all  to 
$8,650.  The  Cheltenham  Passenger  Railway 
Company  was  also  granted  licenses  for  six  one- 
horse  cars  at  $25  each. 

St.  Paul,  Minn. — At  a  meeting  of  the  St.  Paul  and 
White  Bear  Railroad  Company  W.  S.  Morton  re- 
signed the  presidency  and  H.  M.  Byllesby  was 
elected  president  and  general  manager.  Lane  K. 
Stone  also  resigned  the  office  of  vice-president  of 
the  company,  and  H.  C.  Lewis  was  elected  in  his 
stead.  The  board  of  directors,  as  at  present  con- 
stituted, comprises  H.  M.  Byllesby,  H.  C.  Lewis, 
Joseph  Lockey  and  Lane  K.  Stone. 

Pittsburgh,  Pa.— The  Pittsburgh  Elevated  Rail- 
road has  been  given  a  charter  to  build  a  line  10 
miles  long  from  a  point  in  the  city  to  a  point  in 
Wilklnsburg.  The  capital  of  the  company  is 
$100,000.  The  officers  are:  John  H.  Dalzell, 
president;  directors,  Joshua  Rhodes,  Wm.  B. 
Rhodes,  George  B.  Hill,  John  D.  Nicholson, 
Robert  S.  Prazer  and  Alex.  M.  Neeper. 

Pittsburgh,  Pa. —A  charter  has  been  issued  to  the 
North  Side  Elevated  Railway,  to  build  a  line  from 
a  point  in  Allegheny  to  a  point  in  Bellevue  borough, 
a  distance  of  five  miles.  The  capital  is  $50  000. 
John  Dalzell  is  president;.  The  other  directors  are 
George  B.  Hill  and  Johnstone  Rboies. 

The  Consolidated  Car-Heating  Company  of  Albany, 
N.  Y.,  at  a  meeting  held  January  9,  1894,  de- 
clared its  regular  semi-annual  dividend  of  three 
per  cent.,  payable  February  15,  1894;  transfer 
books  to  close  from  February  1  to  February  10. 
The  affairs  of  the  company  were  reported  in  a 
prosperous  condition. 

Cleveland,  0. — At  the  annual  meeting  of  the 
Cleveland  City  Railway  Company  the  directors 
and  officers  were  re-elected.  It  was  stated  that 
during  the  period  from  June  1  to  December  31 
there  was  expended  $585,000  for  permanent  im- 
provements. 

North  Chicago  Dividends.— The  directors  of  the 
North  Chicago  Street  Railroad  Company  last 
week  declared  the  usual  quarterly  dividend  of  3 
per  cent,  which  will  be  paid  January  15. 


NEWS  OF  THE  WEEK. 


Columbus,  0. — The  board  of  directors  of  the  Col- 
umbus &  CUntonville  Electric  Street  Railway 
Company  has  elected  Mr.  Hunter  president,  and 
C.  F.  Evans  secretary  and  treasurer.  A  resolu- 
tion was  passed  instructing  the  president  and  sec- 
retary to  confer  with  companies  owning  connect- 
ing lines  and  obtain  propositions  from  them 
looking  toward  effecting  a  through  traffic  arrange- 
ment, 

Hartford,  Conn. — The  Hartford  Suburban  Rail- 
way Company  has  been  organized  by  the  election 


of  David  Henney,  president  of  the  Hartford  Light 
&  Power  Companj',  as  president,  and  Henry  H. 
Goodrich,  as  secretary  and  treasurer.  It  will 
build  electric  lines  to  New  Britain,  Farmlngton 
and  Unlonville.  It  is  also  contemplated  to  ab- 
sorb the  Hartford  Light  &  Power  Company. 

Philadelphia,  Pa.— Henry  J.  McCarthy,  the  Mas- 
ter appointed  by  Common  Pleas  Court  No.  4  to 
report  upon  four  bills  in  equity  filed  against  the 
Quaker  City  Elevated  Railway  Company,  has  filed 
his  report,  in  which  he  recommends  that  the 
Court  issue  a  perpetual  Injunction  restraining  the 
Quaker  City  Company  from  erecting  its  railroad. 

Philadelphia,  Pa. — The  People's  Passenger  Rail- 
way Company  has  dispensed  with  transfer  agents 
on  the  Fourth  and  Eighth  streets  line  at  Eighth 
street  and  Susquehanna  avenue  and  Fourth  and 
Walnut  streets.  The  conductors  now  give 
transfers  to  passengers  at  these  points. 

Cincinnati,  0. — The  Cincinnati  Street  Railway 
Company  has  contracted  with  the  Abendroth  & 
Root  Manufacturing  Compam-  for  twelve  boilers 
for  the  new  power  stations  for  Eighth  street,  Price 
Hill  and  College  Hill  plants. 

Chicago,  III. — The  amended  ordinance  giving  a 
franchise  to  the  Northwestern  Elevated  Railroad 
Company  was  vetoed  by  Mayor  Hopkins  at  the 
last  meeting  of  the  City  Council.  The  ordinance 
was  again  amended  and  adopted.  The  amended 
ordinance  has  been  signed  by  the  mayor. 

Philadelphia,  Pa. — The  York  and  Dauphin  Streets 
Line  of  the  Philadelphia  Traction  Company  is 
in  operation.  Eventually  the  line  will  be 
operated  by  the  trolley  system. 

Warren,  0. — It  has  been  suggested  that  an  elec- 
tric railway  be  built  connecting  Warren  and 
Kinsman.  The  distance  is  about  22  miles,  includ- 
ing in  part  a  territory  where  there  Is   no  railroad. 

Corning,  N.  Y. — A  rssldent  of  Corning  has  offered 
to  furnish  the  money  for  the  construction  of  an 
electric  railway  if  the  citizens  will  guarantee  him 
5  per  cent,  on  the  investment. 

Bel  Air,  iVId. — W.  C.  Simmons,  civil  engineer  of 
Baltimore,  is  quoted  as  stating  that  the  project 
for  an  electric  railway  connecting  Bel  Air  and 
Bradshaw  is  entirely  feasible. 

Philadelphia,  Pa. — It  is  authoritatively  stated  that 
the  Increase  of  traffic  on  the  Thirteenth  and  Fif- 
teenth streets  line  since  the  trolley  cars  were  put 
In  operation  is  00  per  cent. 

New  Berne,  N.  C. — An  electric  railway  Is  to  be 
built  at  once  by  a  company  that  owns  the  electric 
light  plant. 

Fremont,  0. — The  work  of  equipping  the  street 
railway  line  for  an  electric  system  will  commence 
at  once. 

Hot  Springs,  Ark. — Work  has  been  commenced  on 
an  extension  of  the  Electric  Railway  to  the  race 
track. 

Columbia,  Pa. — The  Columbia  and  Donegal  Elec- 
tric Railway  has  been  opened  for  business. 


PERSONALS. 


Isaac  T.  Van  Duzer,  a  prominent  railroad  con- 
tractor and  builder,  died  last  week  at  his  home  in 
St.  Paul.  Deceased  was  seventy-seven  years  of 
age  at  the  time  of  his  death,  and  was  noted  as 
having  been  foreman  of  a  crew  of  men  engaged, 
fifty-two  years  ago,  in  the  spring  of  1841,  in  the 
construction  of  the  first  street  railway  line  built 
in  the  city  of  New  York.  Mr.  Van  Duzer  was  at 
that  time  twenty-five  years  of  age  and  since  then, 
until  about  seven  years  ago,  he  had  been  actively 
engaged  in  the  construction  of  railroads,  having 
been  identified  with  railroad  lines  in  thirteen 
states  of  the  Union,  and  having  personally  directed 
and  supervised  the  building  of  more  than  3,000 
miles  of  railroad  track. 


Frank  Huntoon,  formerly  connected  with  the 
Davenport  &  Rock  Island  Street  Railway  Com- 
pany, has  accepted  the  superintendency  of  the 
Manistee  (Mich.)  electric  railway. 

J.  W.  Marsh,  general  manager  of  the  Standard 
Underground  Cable  Company  of  Pittsburg,  was  a 
visitor  in  Chicago  this  week. 

Charles  W.  Price,  of  the  Electrical  Review  of  New 
York,  was  in  Chicago  this  week. 

John  Dick,  of  Dick  &  Church,  Meadville,  Pa.,  was 
in  Chicago  this  week. 


TEADE  NOTES. 


The  Northwestern  Land  and  Coal  Company,  of  Boston, 
is  placing  on  the  market  what  is  known  as  the 
".394"  compound,  by  the  use  of  which  it  is  claimed 
that  coal  bills  may  be  materially  reduced.  Accord- 
ing to  the  report  of  the  company,  tabulated  state- 
ments made  by  experts  of  the  amount  of  water 
evaporated  by  steam  boilers  throughout  the 
United  States  with  coal  in  its  natural  state  show 
an  average  of  only  7i  pounds  of  water  evaporated 
with  one  pound  of  coal.  The  average  tabulated 
results  from  the  use  of  coal  treated  with  ".394" 
show  that  Hi  pounds  of  water  are  evaporated 
with  on<i  pound  of  coal.  The  compound  is  the 
invention  of  Dr.  H.  M.  Baker,  chemist  to  the 
United  States  Government,  and  many  testimonials 
from  those  who  have  found  its  use  advantageous 
have  been  received.  Information  can  be  obtained 
at  the  general  offices,  244  Washington  street,  Bos- 
ton. 

The  Brown  Electric  Company  of  Boston  finds  that 
its  supplies  are  in  active  demand.  There  is  a 
constant  increase  In  its  trade  in  New  England, 
especially  from  the  street  railway  companies. 
Everything  In  the  line  of  street  railway  equip 
ment  can  be  secured  from  this  company,  a  fact 
that  seems  to  be  generally  appreciated  by  the 
management  of  street  railways.  The  "pug"  cal- 
endars for  1894  and  the  neat  memorandum  book 
recently  issued  are  in  great  demand.  The  com- 
pany is  now  sole  agent  for  all  the  specialties  of  the 
Iowa  Manufacturing  Companj'.  The  spark  ar- 
resters for  arc  lamps  are  In  active  demand.  A 
new  socket  will  be  put  on  the  market  about  the 
20th  instant. 

The  Star  Electric  Lamp  Company,  102  Michigan 
avenue,  Chicago,  is  meeting  with  great  success  in 
the  sale  of  the  new  Sunbeam  incandescent  lamp 
with  luminous  vapor.  The  lamps  with  luminous 
vapor  are  claimed  to  possess  superior  merits,  and 
and  the  type  is  said  to  be  of  particular  advantage 
in  electric  railway  work  where  the  voltage  does 
not  remain  constant,  as  it  is  claimed  that  these 
lamps  can  be  overr.un  without  the  least  Injury. 

The  Western  Telephone  Construction  Company  is  mak- 
ing a  specialty  of  telephones  for  street  railway 
use.  This  company  builds  and  constructs  lines 
and  all  apparatus  in  connection  with  telephone 
plants,  and  furnishes  all  supplies  in  connection 
with  the  business  of  telephoning.  It  guarantees 
all  apparatus  and  protects  purchasers  against 
suits  for  Infringement  of  patents. 

Removal. — The  Metropolitan  Electric  Company 
is  moving  into  Its  new  building  160-168  Fifth 
avenue,  Chicago,  where  it  will  have  ample  store 
and  office  facilities,  besides  ware-rooms.  The 
company  is  putting  In  a  large  line  of  staple  goods 
to  enable  it  to  talce  care  of  all  orders  without 
delay. 

Street  Railway  Telephone  System. — The  Western 
Telephone  Construction  Company  has  begun  the 
construction  of  the  telephonic  apparatus  for  a 
street  railway  plant,  which  will  be  the  largest 
single  street  railway  telephDue  exchange  in  the 
United  States. 

The  Metropolitan  Electric  Company  reports  large 
sales  of  its  new  "Metropolitan"  lamp  as  practical 
men  are  finding  it  to  be  thoroughly  serviceable. 


RECORD  OF   STREET    RAILWAY   PATENTS. 


Patents  Issued  December  26,   1893. 


511,328.     Method  of  Electric  Commutation  and  a  Fluid 
Electric  Commutator.   Charles   E.    Emery,   Brook- 
lyn, N.  Y.     Filed  December  28,  1892. 
This  Is  a  method  of  electric  commutation  which  consists 
in  supplying  electric  current  through  a  circulating  conduct- 
ing fluid  at  the  electric  terminals  of  an  armature  and  in 
utilizing  the  conductivity  of  such  fluid  to    successively 
make  and  break  the  circuit. 

511,341.  Cleaning  Device  for  Railway  Conduits.  John 
C.  Love,  Philadelphia,  Pa.,  assignor  to  the  Love 
Electric  Traction  Company,  Chicago,  111.  Filed 
June  16,  1891. 

A  bar  extends  through  the  conduit  slot  and  to  this   a 
larush  or  scraper  is  pivoted  within  the  conduit;   a  link  is 


pivoted  at  one  end  to  the  free  end  of  the  brush,  while  at  its 
other  end  it  has  a  pivotal  or  sliding  engagement  with  the 
bar;  means  are  provided  for  locking  this  link    at  either 
limit  of  its  movement. 
511,34-2.     Conduit    Railway   Trolley.     John    C.  Love, 

Chicago,    111.,    assignor    to  the    Love   Electric 

Traction  Company,  same  place.     Piled  May  17, 

1892. 

The  traveling  contact  of  this  trolley  comprises  a  grooved 
shoe  with  means  tor  supporting  it;  this  latter  consists  of 
an  arm  adapted  to  swing  in  a  vertical  plane  and  comprises 
two  parts  connected  by  a  pivot  adapted  to  allow  lateral 
Movement  in  the  outer  end  of  the  arm,  a  horizontally  ar- 
ranged arm  is  pivoted  to  the  outer  end  of  the  main  arm 
and  is  adapted  to  swing  in  a  vertical  plane;  to  this  the  shoe 
is  connected  by  a  vertical  pivot. 
511,343.    Trolley  for  Conduit  Railways.  John  C.  Love, 

Chicago,    111.,   assignor    to  the  Love    Electric 


Traction  Company,  same  place.     Filed  May  17, 

1892. 

This  is  a  traveling  contact  device  for  electric  railways, 
comprising  a  supporting  bar,  a  trolley  wheel  or  contact 
piece,  and  an  oscillating  arm  for  suj-porting  the  same, 
adapted  to  swing  in  a  vertical  plane,  a  spring  applied  to 
the  arm,  tending  to  lift  the  tree  end  thereof,  and  a  second 
spring  applied  to  liDQit  the  upward  movement  of  the  free 
end  of  the  arm. 
511,344.     Support  for  Electrical  Conductors.      John  C. 

Love,   Philadelphia,    Pa.,  assignor   to  the  Love 

Electric  Traction  Company,  Chicago,  111.  Filed 

January  31,  1893. 

Two  gripping  plates  v/ith  jaws  engage  the  conductor; 
the  support  for  these  plates  comprises  a  clamping  device 
to  hold  the  plates  in  contact  with  the  conductor,  and  insu- 
lating material  interposed  between  the  clamping  device 
and  the  plates. 
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511.345.  Tension  Device  for  Electric  ronduclors.  John 
C.  Love,  Philadelphia,  Pa.,  assignor  to  the  Love 
Eiectric  Traction  Company,  Chicago,  111.  Filed 
January  21,  1S93. 

This  invantion  comprises  the  combination  with  a  con- 
ductor and  insulators  arranged  at  intervals  along  the  con- 
ductor and  secured  thereto,  the  insulators  being  free  to 
move  upon  their  supports  loositudinally  ^vith  the  conduc- 
tor of  a  tension  device  having  immediate  connection  with 
the  conductor  and  exerting  a  constant  longitudinal  strain 
thereon. 

511.346.  Trolley-Bar  Carrier  for  Cars.  John  C.Love, 
Philadelphia,  Pa.,  assi£cnor  to  the  Love  Elec- 
tric Traction  Company,  Chicago,  111.  Filed 
January  21,  1893. 

The  last  claim  of  this  patent  reads  as  follows:  "The 
combination  of  a  supporting  frame  provided  at  its  ends 
with  horizontal  ways  and  with  outwardly  facing  inclines 
terminating  at  their  i  unction  in  notcbes,  and  a  trolley  bar 
carrier  the  opposite  ends  of  which  are  seated  in  the  ways 
of  the  frame  and  provided  with  stnds  to  engage  the  said 
inclines  and  notches." 

511,375.     Method  of  and   Means  for   Compounding  Dy- 
namo-Electric Machines.   Elihu  Thomson,  Swamp- 
scott.  Mass  ,  assignor    to  the  General   Electric 
Company,  of  New  York.     Filed   November   33, 
1892. 
■  This  is  a  dynamo-electric  machine  having  itstield-mag- 
net  poles  of  each  polarity  divided,  one  division  of  such 
pole  being  energized  to  full  magnetisation,  and   the  other 
division  arranged  adjacent  to  the  polarized   portion  of  the 


NO.  511,419.      GEISE'S  TROIiLEY  WIRE   CROSSING. 

armature,  whereby  on  an  increase  of  load  the  second  di- 
vision is  strengthened  by -magnetic  induction  from  the 
armature  in  correspondence  with  the  increase  of  load,  thus 
acting  to  sustain  or  increase.the  electromotive  force  of  the 
generated  current. 

511,376.  Electric  Measuring  Instrument.  Elihu 
Thomson,  Swampscott,  assignor  to  the  General 
Electric  Companv,  Boston,  Mass.  Filed  March 
2,  1893. 

This  comprises  the  combination  of  an  oscillating  horse- 
shoe magnet,  simple  or  compound,  having  its  poles  closely 
approximated,  and  a  coil  traversed  by  the  current  to  be 
measured  and  having  an  extended  flat  portion  between 
the  magnet  poles. 

511,419.  Trolley  Wire  Crossing.  Henry  Geise,  Phil- 
adelphia, Pa.,  assignor  of  one-half  to  Edwin 
Jaquett  Sellers  and  Horace  Pettit,  same  place. 
Filed  June  36,-1893. 

This  is  a  crossing  device  compiising  in  combination  con- 
ducting wires  insulated  at  the  point  of  intersection  and 
crossing  each  other  at  a  point  ab.ive  the  normal  level  of  the 


NO.  511,432.      INGRAHAM'S    life    guard  or  FENDER 
FOR  CARS. 

wires,  and  a  travel  plate  provided  below  the  point  of 
crossing  and  upon  which  the  trolley  wheels  of  both  lines 
are  adapted  to  travel.     (See  illustration.) 

511,425.      Automatic    Railway    Switch.      Charles   S. 

Hoenes,  Milwaukee,  Wis.       Filed  December  17, 

1892. 

This  switch  is  adapted  to  be  operated  from  the  car  by 
means  of  an  arm  projecting  from  the  roof  which  is  brought 
into  contact  with  a  lever  extending  from  a  pole  alongside 
the  track;  through  this  pole  connection  is  made  with  the 
track  switch  by  suitable  levers,  so  that  the  turning  of  the 
lever  projecting  from  the  pole  will  operate  the  switch. 

511.428.  Life  Guard  for  Street  Cars.  Charles  W. 
.   Howe,  Waltham,    Mass.     Filed    February    20, 

1893. 
-  This  fender  is  supported  in  engagement  with  slide  ways 
on  the  car  body  and  has  a  lever  and  rod  connection  be- 
tween the  fender,  the  car  truck  and  the  car  body  so  that 
the  vibrations  of  the  car  body  do  not  affect  the  position  of 
the  fender  relative  to  the  surface  of  the  track. 

511,432.     Life  Guard  or  Fender  lor  Cars.     James  F. 
.  Ingraham,  West  Peabody,  Mass.     Filed  October 
29,  1892. 

This  comprises  a  swinging  guard  consisting  of  a  frame 
provided  wilh  independent  vertically  movable  bolts  or 
rods,  a  pivoted  or  hinged  bcooj)  guard,  and  connections 
between  the  swinging  guard  and  the  scoop  guard,  whereby 
when  the  I'ormer  encounters  an  obstruction  it  may  release 
the  latter.     (See  illustratiou.) 

511,448.     Electric  Locomotive.  John  G.  McCormick, 
Louisville,  Ky.     Filed  April  1,  1892. 


The  first  claim  of  this  patent  reads  as  follows:  "In  an 
electric  locomotive,  the  combination  with  an  axle  or  shaft 
and  field  magnets  supported  thereby,  of  a  sleeve  surround- 
ing said  axle  or  shaft,  fixed  collars  on  the  axle  at  the  ends 
of  the  sleeve  and  secured  at  their  respective  ends  to  the 
sleeve  and  fixed  collars,  and  an  armature  carried  by  said 
sleeve." 
510,452.     Conduit  for   Electric   Railways.     Henry   D. 

Oler,  Paterson,  N.  J.     Filed  August  23,  1892. 

Mooden  blocks  are  fastened  in  the  conduit  and  extend 
its  entire  length;  in  these  blocks  a  groove  is  formed  which 
holds  the  conductor;  a  part  of  the  conductor  is  insulated 
from  the  blocks  and  a  part  exposed;   guide  boxes  are  pro 
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vided  in  the  groove   and    sliding   blocks   in    these  guide 
boxes,  as  shown  in  the  accompanying  illustration. 

511.520.     Means  for  Transmitting  ttie  Power  of  a  Moving 
Car  to  a  Motor  Thereon.     Richard   D.   Gallagher, 
Jr.,  Chicago,  111.     Filed  January  28,  1893. 
A  tinid  pump  is  connected  with  the  car  axle  and  oper- 
ated by  its   rotation;   a  motor  is  supported  on  the  car  for 
driving  mechanism,  and  fluid  conducting    pipe   connec- 
tions are  provided  between  ti.e  pump  and  motor. 

511,524.     Converter    System     for     Electric     Railways. 

Gustaf  E.  Hesse,  Brooklyn,  N.  Y.,  assignor  of 
five-eighths  to  William  W.  Share  and  Valdemar 
F.  Lassoe,  same  place.  Filed  November  21,  1892. 

The  first  claim  of  this  patent  reads  as  follows: 
"In  combination,  a  vehicle,  a  motor  carried  thereby,  an 
electro-magnet  supported  to  move  along  with  the  motor 
and  having  its  coils  electrically  connected  with  the  motor, 
a  primary  magnet  forming  one  of  the  supporting  rails  lo- 
cated along  the  path  of  the  moving  electro-magnet  and 
means  for  sending  an  alternating  or  interrupted  electric 
current  through  the  coils  of  the  primary  magnet." 

51 1,547.     Electric  Wire  Covering.     Franklin  S.  Ran- 
dall, Philadelphia,  Pa.     Filed  June  2,  1893. 
This  is  a  covering  for  electric  wires  consisting  of  raw  cot- 
ton in  bulk  applied  in  a  certBin  manner  set  forth  in  the 
patent. 

511,586.  Car  Fender.  George  E.  Gates  and  Dieder- 
rich  Keuschenberg,  Brooklyn,  N.  Y.  Filed 
August  17.  1893. 

This  consists  of  ihe  combination  with  the  car,  the  brake, 
lever  and  the  brake  applying  mechanism,  of  a  semi-circu- 
lar fender  pivotally  connected  at  Us  rear  end  to  a  fixed 
support  beneath  the  car,  springs  connecting  the  fender 
wilh  the  car  in  advance  of  its  pivotal  connection,  a  bear- 
ing located  upon  the  fender  in  advance  of  its  pivot,  and  a 
bearing  on  the  truck  which  is  located  lower  than  the  fen- 
der l^earing,  the  brake  chain,  extending  rearward  over 
Buch  fender  bearing  and  under  the  truck  bearing.  (See 
illustration). 

511.596.  Cable  Railway.  Charles  I.  Earll,  New 
York,  N.  Y.     Filed  April  11,  1893. 

A  pair  of  driving  cables  are  located  below  the  grip  slot, 
and  a  cable  shifter  is  placed  at  the  successive  oppositely 
disposed  lateral  curves  for  shifting  the  cables  from  and 
into  the  path  of  the  grip. 

511.597.  Cable  Railway.  Charles  I.  Earll,  New 
York,  N.  Y.     Filed  September  13,  1893. 

This  a  cable  shifter  for  cable  railways  comprising  in 
combination  a  frame  pivotally  supported  for  rocking 
movement  upon  an  axle  longitudinally  of  the  frame,  a 
pair  of  cable  sheaves  carried  on  the  frame  out  of  align- 
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ment  with  each  other  and  located  one  near  each  end  of 
the  frame,  and  frame  tilting  means  for  operating  the 
cable  shifter. 

511,604.     Fender  for  Street  Cars.     David   Flanders, 
Watertown.  Mass.     Filed  June  30,  1893. 

This  fender  has  a  tilting  two  part  frame,  the  parts  being 
hinged  together  and  to  the  car;  means  are  provided  for 
holding  the  parts  in  extended  position  combined  with  a 
spring  adapted  to  tiU  the  frame  into  operative  position;  a 
notched  bolt  is  secured  to  the  frame,  and  a  locking  dog  to 
nominally  engage  the  bolt  and  hold  tlie  frame  in  inopera- 
tive position  against  the  action  of  the  spring.  (See  illus- 
tration,) 

511,615.     Radial   Car  Truck.        Louis   J.  Hirt,  Bos- 
ton, Mass.     Filed  January  0,  1893. 


The  last  claim  of  this  patent  reads  as  follows:  "The 
combination  of  the  swiveling  end  trucks  and  connected 
middle  truck  with  radius  bars  and  joint  pieces  connected 
with  the  ends  thereof  by  substantially  horizontal  pivots, 
said  joint  pieces  at  one  end  of  the  radius  bars  being  con- 
nected by  substantially  vertical  pivots  with  the  middle 
truck  and  at  the  other  ends  of  the  bars  by  substantially 
vertical  pivots,  with  a  portion  of  the  frame  fixed  relative 
to  the  car  body." 

5 1 1 ,627.      Electric    Railway    Switching     Mechanism. 

Charles  J.  Kintner,  New   York,    N.    Y.      Filed 
June  24,  1893. 

A  series  of  fixed  sectional  trolley  conductors  are  each 
provided  with  a  pivoted  section  having  circuit  connections 
and  locking  mechanism  for  connecting  and  holding  the 
free  end  thereof  in  electrical  contact  with  the  maiuinsu-. 
lated  conductor. 

511,634.  Trolley  Base.  James  L.  Mauldin,  Cleve- 
land, Ohio,  assignor  of  one-half  to  Frank  J. 
Lewis,  same  place.     Filed  March  20,  1893. 

The  construction  and  operation  of  this  trolley  base  will 
be  readily  understood  from  the  accompanying  illustra- 
tion. 

511,64-0.  Car  Fender.  James  W.  McKinnon,  New 
York,  N.  Y.,  assignor  of  two-thirds  to  Sarah  B.- 
McLeod  and  Ann  M.  Downs,  same  place.  Filed^: 
August  4,  1893. 

This  is  a  fender  adapted  for  pivotal  or  hinged  engage- 
ment with  the  car  at  its  rear  ends,  spring  cushions  carried 
by  the  fender  and  adapted  to  be  interposed  between  it  and 
the  car,  and  an  adjusting  mechanism  connected  with  the 
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forward  portion  of  the  fender,  whereby  it  may  be  raised 
and  lowered. 

511,680.  Truck  Frame  for  Motor  Cars.  Charles'  E.; 
Canfield,  Chester,  Pa.,  assignor  of  one-half  to 
Henry  Cochran,  same  place.  Filed  June  21, 
1893. 

The  last  claim  of  this  patent  reads  as  follows: 
"As  an  improved  constituent  member  of  a  ear  wlieel, 
truck,  H  side  beam  consisting  of  a  central  wheel  piece  pos-, 
sessing  a  deep  vertical  weo  having  a  longitudinal  hori- 
zontal flange  on  its  upper  ridge,  in  combination  with  the 
cantilever  extensionb  projecting  from  the  ends  of  said 
wheel  piece  connected  tberewith,  supported  by  braces  in- 
tegral with  the  material  of  the  extensions  and  adapted  to 
abut  against  the  lower  part  of  the  pedestals." 

Reissue,  1 1,396.  Street  Railway  Car.  George  Moore, 
Boston,  Mass.,  assignor  of  one-half  to  G.  Wal- 
don  Smith,  same  place.  Filed  September  15, 
1893.  -    - 

In  a  railway  car,  the  combination  with  the  upright 
frames  of  circular  form  from  near  the  tloor  on  one  side 
of  the  car  to  a  corresponding  point  ou  the  opposite  side,  of 
movable    side  sections  on  tbe  opposite    sides  of  the  car 


NO.  511,034.     maitldin's  trolley  ease. 

arranged  to  slide  upon  the  upright  frames  and  to  partly; 
pass  each  oiher  and  overlap  \vben  in  their  raised  position 
under  the  roof  of  the  car. 


Eug'iue  Kooxn  Appliances. 


511,320.     Friction    Clutcli    Meclianism.—Erskine    L. 

Babcock  and  Edward  D.  Schmitr,  Cuyahoga 
Falls,  Ohio,  assignor  to  the  Falls  Rivet  and  -Ma- 
chine Company,  same  place.  Filed  April  8, 
1893. 

511,415.  Mechanism  for  Transmitting  Power. — Alfred 
A.  Fisher  and  William  G.  Nelson,  Brooklyn, 
N.  Y.     Filed  March  29,  1893. 

511,510.  Straiglitway  Valve— Joseph  M.  Coale,  Be^UIt 
more,  Md.     Filed  December  20,  1893.  ■     _'  ■' 

511,529.  Water  Alarm  for  Steam  Boilers.— Peter  A. 
Kirchner,  Fort  Wayne,  Ind.    Filed  April  3,  1893. 

511,536.  Boiler  Furnace. — Joseph  Lister,  Chicago, 
III.     Filed  August  31,  1893.  .        ;_ 

511,710.  Belt  Clamp.— Harry  J.  McKeon,  Le  Roy, 
Minn.     Filed  September  33,  1893.  .    ; ,:    ;::■ 
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Another  Car  Barn  Another  oar  barn  has  been  burned, 
Burned.  this  time  at  Cleveland,  and  the 
lo35  on  the  building  and  its  contents  is  estimated 
at  a  very  considerable  figure,  as  eighteen  motor 
cars  were  destroyed.  The  incident  suggests 
again  the  advisability  of  so  constructing  buildings 
in  which  valuable  street  railway  apparatus  is 
housed  that  they  will  not  burn  with  the  rapidity 
of  tar  barrels.  According  to  the  reports  the  flames 
made  such  rapid  headway  in  the  Cleveland  barn 
that  no  chance  existed  of  saving  the  cars  five 
minutes  after  the  discovery  of  the  fire.  Such  a 
structure  of  a,  certainty  is  not  a  desirable  shelter 
for  electric  motors,  which,  even  at  existing  prices 
must  be  considered  expensive  machinery.  The 
destruction  of  apparatus  sufficient  to  equip  a 
small  road  is  liable  to  malie  quite  a  serious  inroad 
on  a  surplus. 

Stopping  at  the      The  New  York  railroad   com- 
rirst  Crossings,      missioners,  in  their  annual  re- 
port, aslc  street  railway   companies   to  consider 
whether  it  would  not  be  advisable  to  instruct  mo- 
tormen  and  gripmen  to  stop  at  the  first  instead  of 
the  second  crossing  of  intersecting  streets.     The 
commissioners  do  not  state  their  own  views  in  the 
premises,  but  from  the  very  fact  that  the  matter 
.3  suggested  for  consideration,  it  is  fair  to  assume 
'.hat  they  are  inclined  to  favor  a  change  from  the 
i:CT«valling  practice.     It   is   undoubtedly  the  fact 
|i^t  much  may  be  said  in  favor  of  stopping  at  the 
■st  crossing,  especially  from  the  point  of  view  of 
:a.tety.     A  great   many  accidents  occur   at  these 


points  which  perhaps  could  be  prevented  were  the 
cars  starting  slowly  from  a  crossing.  Several 
companies  have  made  the  change  within  the  last 
few  months,  and  reports  are  all  to  the  effect  that 
it  is  conducive  to  safety  and  meets  with  popular 
appro\  al. 

Economical  We  give  space  elsewhere  this 
Use  of  Steam,  week  to  a  brief  communication 
from  Mr.  Arthur  P.  Dodge,  the  promoter  ot  the 
Angamar  motor  metliod  of  propulsion  for  street 
cars.  It  will  be  noticed  that  Mr.  Dodge  makes 
some  very  positive  statements  regarding  the  su- 
periority of  his  method  of  using  stored  steam 
power  over  what  he  is  pleased  to  call  the  indirect 
method  of  employing  electricity.  Without  doubt 
the  method  used  by  Mr.  Dodge  is  more  direct, 
since  the  electric  system  requires  two  additional 
transformations  of  energy  between  the  engine 
shaft  and  the  car  axle  and  involves  a  loss  of 
power  at  each  transformation,  besides  the  loss 
due  to  the  resistance  of  the  line.  But  whether 
the  system  is,  on  this  account,  more  efficient,  is 
quite  another  thing.  Against  the  advantage  of 
the  more  direct  application  are  to  be  weighed 
the  disadvantages  of  the  necessarily  inefficient 
generation  of  steam  in  a  large  number  of  small 
and  independent  units,  the  excessive  amount  of 
dead  weight  that  must  be  hauled  on  each  motor 
3ar  and  the  as  yet  undetermined  factor  of  repairs 
for  the  machinery  carried  on  each  car.  No  man 
in  his  right  senses  would  suppose  that  the  electric 
method  did  not  involve  losses  at  each  transforma- 
tion of  energy,  but  modern  practice  has  proven 
beyond  a  doubt  that  these  losses  are  more  than 
counterbalanced  by  the  saving  in  other  direc- 
tions. 


Report  of  Chicago  The  annual  meetings  of  the  three 
Railways.  great  Chicago  street  railway  com- 
panies have  just  been  held  and  the  figures  pre- 
sented in  the  annual  reports  indicate  that  last 
year  was  an  unprecedented  period  of  prosperity. 
In  round  numbers  the  companies  carried  288 
million  passengers  and  the  increase  over  the  pre- 
vious year  was  55  millions.  This  remarkable  in. 
crease  was  due  in  a  great  measure  to  the  extraor- 
dinary travel  of  the  World's  Pair  period;  in  the 
case  of  the  Chicago  Cily  Railway, which  was  most 
directly  benefited,  over  90  per  cent  of  the  Increase 
is  attributed  to  Exposition  traffic.  The  company 
has  recognized  the  fact  that  it  was  under  a  certain 
obligation  to  the  public  for  its  extraordinary 
prosperity  and  the  directors  have  been  authorized 
to  give  a  munificent  sum  toward  the  foundation 
of  the  Columbian  Museum.  The  donation  will 
ag  ^regate  some  sixty  odd  thousand  dollars.  One 
of  the  other  companies  voted  to  give  $25,000  to- 
ward a  park  menagerie  as  a  sort  of  thank-offering 
for  its  prosperity  in  1893.  If  there  is  anything 
to  be  learned  from  a  consideration  of  the  reports 
of  the  annual  meetings,  it  is  the  vast  importance 
of  stimulating  means  for  increasing  traffic.  It 
is  not  often  that  companies  are  given  the  oppor_ 
tunity  of  furthering  so  gigantic  an  enterprise 
as  the  World's  Fair,  but  it  is  freciuently  the  case 
that  they  can  aid  a  public  movement  in  a  way 
that  will  Increase  their  popularity  and  their  prof- 
its at  the  same  tiiie.  This  fact  seems  to  have 
received  a  vast  di..  '  of  recognition  within  the 
last  year.  Everywhere  companies  are  taking 
steps  to  secure  the  opening  of  parks,  or  to  make 
more  attractive  resorts  that  are  already  in  exist- 
ence. It  Is  a  move  in  the  right  direction  and  the 
judicious  investment  of  money  in  this  way  will 
bring  large  returns. 


Movahle  Sidewalk    The   existing  elevated   compa- 
Suggested  for        nies    in    Chicago     have    been 
Chicago.  obliged   to   content  themselves 

with  terminals  located  at  some  little  distance  from 
the  center  of  business.  For  this  reason  their  lines 
have  not  been  patronized  as  liberally  as  they  could 
wish,  as  many  persons  prefer  a  comparatively 
long  ride  in  a  surface  oar  to  a  brief  ride  in  an  ele- 
vated coach  and  a  walk  of  several  blocks  to  or  from 
the  business  district.    It  is  not  strange  that  under 


these  conditions  the  companies  should  be  im- 
pressed with  the  necessity  of  extending  their 
structures  to  meet  the  popular  demands.  Every 
effort  to  carry  the  roads  into  the  business  center, 
however,  has  heretofore  excited  such  Intense  op- 
position among  property  owners  that  no  serious 
attempt  has  apparently  been  made  in  this  direc- 
tion. The  matter  is  one  which  has  been  dally 
agitated,  especially  since  the  annual  meetings, 
when  the  figures  in  the  reports  impressed  the 
owners  of  the  properties  with  the  necessity  of 
taking  steps  to  increase  their  traffic.  Among  the 
numerous  schemes  suggested  for  the  solution  of 
the  problem  has  been  a  proposal  to  build  a  mova- 
ble sidewalk  on  a  common  loop  to  accommodate 
the  existing  and  projected  elevated  railways. 
This  means  of  transportation  was  in  operation  at 
the  Casino  pier  at  the  World's  Fair,  and  the  gen- 
eral principles  of  the  system  are  familiar.  The 
novel  road  for  the  most  part  gave  satisfaction  at 
the  Fair,  but  the  practicability  of  the  applica- 
tion of  the  system  to  the  long  and  devious  loop, 
with  its  multiplicity  ot  curves  will  probably  be 
seriously  questioned.  The  electrical  part  of  such 
a  system  would  doubtless  involve  no  insuperable 
diflficuittes,  but  the  mechanical  problems  might 
not  as  readily  yield  to  solution.  It  is  not  easy  to 
see  how  the  movable  sidewalk,  even  if  approved 
by  the  elevated  companies,  would  remove  the  ob- 
stacles that  have  stood  in  the  way  of  extensions  to 
the  business  center.  '  The  application  of  the  sys- 
tem would  involve  the  necessity  of  some  sort  of 
an  elevated  structure,  and  however  light  and  in- 
offensive it  might  be,  property  owners  seem  to  be 
committed  against  it.  While  it  might  be  satis- 
factory to  chronicle  news  ot  a  different  character, 
it  must  be  admitted  that  to  all  appearances  the 
loop  problem  is  as  far  from  solution  as  ever. 


Conduits  vs.  The  December  number  of  the 
Conduits.  Transactions  of  the  American 
Institute  of  Electrical  Engineers,  just  published, 
contains  a  synopsis  of  what  has  been  done  in  the 
exploitation  of  electric  raiiwaj'  conduits  for  the 
past  six  or  seven  years,  and  a  description  of  the 
particular  form  of  conduit  with  which  Mr.  Stet- 
son, the  author  of  the  paper,  is  commercially 
Identified.  A  few  brief  extracts  from  the  paper 
will  be  found  elsewhere  in  our  columns,  includ- 
ing  the  details  of  the  conduit  recently  tested  at 
Coney  Island  on  a  short  piece  of  track.  Mr. 
Stetson  has  certainly  set  forth  the  advantages  of 
this  conduit  in  glowing  terms  and  makes  for  it 
claims  that,  to  say  the  least,  cannot  be  charac- 
terized as  modest.  Indeed,  the  almost  universal 
way  in  which  he  handles  the  former  attempt  at 
constructing  successful  railway  conduits  leads  to 
a  suspicion  of  unfairness  in  the  descriptions  pre- 
sented and  opinions  advanced  regarding  their 
operation  or  their  probable  failure.  Why  the 
committee  on  papers  of  the  American  Institute 
of  Electrical  Engineers  should  permit  a  paper  of 
such  a  purely  commercial  and  advertising  char- 
acter to  pass  their  hands  in  the  shape  in  which  it 
appears  it  is  difficult  to  imagine.  We  venture  to 
say  that  there  are  very  few,  if  any,  editors  of 
engineering  journals  who  would  not  have  found 
a  quite  frequent  use  for  the  "blue  pencil"  before 
allowing  such  a  communication  to  appear  in 
their  columns.  If  the  way  is  to  be  opened  for 
promoters  of  undeveloped  inventions  to  appear 
before  the  society  and  under  the  apparent  sanc- 
tion of  its  editing  committee  to  belittle  in  every 
possible  way  the  work  of  rival  inventors  while 
presenting  the  claims  of  their  own,  where  can  the 
line  be  drawn  with  justice  to  all?  The  present 
violation  of  good  taste,  to  say  the  least,  is  a  par- 
ticularly flagrant  one  and  we  think  many  mem- 
bers of  the  Institute  will  join  us  in  hoping  that 
the  council  may  at  least  protect  the  interests  of 
all  its  members  in  refusing  to  allow  papers  of 
this  character  to  appear  In  Its  Transactions, 
even  if  the  presiding  officer,  who  might  not  at 
the  time  realize  the  detrimental  character  of 
certain  remarks,  should  allow  them  to  be  pre- 
sented without  rebuke. 
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Cleveland  Electric  Kailway  Go's  Car  Barns  Burned. 


The  WlUson  Avenue  Car  barns  of  the  Cleveland 
Electric  Railway  Co  were  destroyed  by  fire  on 
last  Saturday.  When  the  flames  had  been  ex- 
tinguished only  a  port-on  of  the  walls  were  left 
standing.  The  burned  building  was  .3.50  feet  in 
length  and  had  a  frontage  of  150  feet.  The  cause 
of  the  fire  is  not  known  definitely,  but  it  has  been 
assumed  that  it  started  from  a  car  stove.  It  has 
been  customary  with  the  company  to  keep  fires  in 
the  stoves  during  the  night,  but  the  practice  has 
been  to  inspect  them  carefully.  It  is  stated  that 
a  few  moments  before  the  discovery  of  the  fire  an 
employe  made  the  rounds  of  the  stoves  and  found 
them  in  safe  condition.  Unfortunately  there  was 
no  power  for  moving  the  cars  as  the  fire  occurred 
soon  after  three  o'clock  in  the  morning.  Before 
any  arrangement  for  current  could  be  made  the 
cars  were  in  flames.  The  loss  on  the  building  and 
its  contents  was  estimated  at  about  $100,000  which 
is  covered  by  insurance.  Eighteen  motor  cars 
and  12  trailers  were  burned.  The  public  was  not 
inconvenienced  by  the  fire,  as  the  company  had 
in  its  Lake  View  car  shops  a  suflicient  number  of 
cars  to  replace  those  which  were  destroyed. 


What  Electricity  Has  Done  for  St.  Louis. 


At  a  meeting  of  the  Electric  Club  of  St.  Louis 
on  January  6,  Col.  E.  D.  Meier  read  a  paper  on 
"What  Electricity  Has  Done  for  Us."  Tlie  sub- 
ject related  to  the  development  of  electrical  in- 
dustries and  interests  in  St.  Louis.  Referring  to 
the  electric  light  fields,  there  were,  according  to 
the  tables  presented  by  Col.  Meier,  four  central 
stations  having  an  aggregate  capacity  of  13,000 
horse  power.  Current  was  distributed  to  135,000 
incandescent  lamps,  3,950  arc  lamps  and  to  mo- 
tors of  a  capacity  of  2,450  horse  power.  The 
power  stations  of  the  seven  electric  railways  were 
equipped  with  generators  of  an  aggregate  capac- 
ity of  17,600  horse-power;  there  were  191  miles  of 
single  track,  and  the  383  motor  cars  and  173  trail- 
ers carried  107,900  passengers  daily. 

Col.  Meier  had,  on  two  occasions,  foaud 
the  cost  of  power,  taking  into  account  the  actual 
amounts  paid  for  coal,  labor,  oil,  grease  and  waste, 
water,  repairs  to  both  stationary  and  moving 
power  plant;  in  fact  every  item  except  the  pay  of 
conductors  and  motorneers.  The  period  in  each 
case  was  si.\'  months.  The  cost  per  train  mile 
(counting  an  ordinary  motor  car  with  trailer  or  a 
long  double  car  indiscriminately  as  a  train)  was 
respectively  3.72  and  3.41  cents.  The  cost  per  pas- 
senger carried  was  respectively  .83  and  .79  cents. 
He  had  never  heard  that  any  advocate  of  the  cable 
system  claimed  less  than  4A  cents  per  train  mile 
as  the  cost  of  power.  The  power  cost  per  train 
mile  of  the  Mekarski  system  of  propulsion  by 
compressed  air  In  Nantes,  France,  (where  wages 
are  much  cheaper  thin  here)  appeared  to  be  3.4 
cents. 

Referring  to  the  wonderful  changes  which  elec- 
tric propulsion  for  cars  had  wrought  in  the  facili- 
ties for  reaching  new  residence  localities  and 
pleasure  grounds.  Col.  Meier  said  that  on  sum- 
mer afternoons  and  holidays,  Carondelet,  Benton, 
Tower  Grove.  Forest  and  O'Fallon  Parks  were 
now  as  accessible  as  Lafayette  alone  was  four  years 
ago.  "When  In  June  or  July  some  'hot  wave,' 
having  exhausted  even  the  pinions  of  the 
willlDg  wind  that  brought  It,  settles  down 
on  us  an  airy  Incubus,  making  the 
very  act  of  breathing  seem  a  labor, 
wc  find  refreshing  breezes  on  all  sides  as 
we  lash  with  racing  speed  over  any  of  these  sl.\- 
tcen  lines  to  which  the  liglitning  has  been 
harness;'!.  And  here  let  us  consider  that  this 
speed  which  adds  to  our  comfort  in  so  many  ways 
costs  something.  The  experience  of  steam  rail- 
roads has  long  ago  shown  that  double  speed 
means  more  than  double  cost.  Hence,  when  we 
compare  the  cost  of  this  electric  power  with  the 
old  horse  or  mule    Iraclion,    let  us  multiply  the 


latter  by  something  more  than  two  to  make 
allowance  for  the  present  increased  speed.  Even 
then  the  comparison  is  uQJust  to  the  trolley,  for 
the  horse  which  might  have  lasted  four  years  at  a 
five-mile  speed  would  not  last  half  that  time 
when  required  to  vary  its  gait  from  eight  to  fif- 
teen miles  per  hour.  While  the  cost  of  this  17,- 
GOO  horse  power  in  electric  plants  shows  a  large 
figure  on  the  debit  side  of  the  ledger,  we  may  set 
against  iton  the  credit  side  the  added  vitality 
which  comes  to  some  100,000  workers  enabled  to 
spend  their  hours  of  recreation  and  sleep  in 
healthy  suburbs.  This  each  one  can  feel  for  him- 
self, but  the  aggregate  can  not  be  acsurately 
gauged  in  figures.  But  we  may  confidently  ex- 
pect better  conditions  of  public  health  and  a  de- 
creased death  rate  in  adults  as  well  as  children,  to 
add  to  the  goodly  sum.  When  all  these  facts  are 
fairlj'  considered  we  will  find  that  the  ubiquitous 
trolley  is  well  worth  its  cost,  and  we  shall  be  glad 
that  it  has  come  to  stay. 

"In  1883,  before  the  advent  of  the  trolley,  these 
same  roads  as  horse  car  lines  carried  on  an  average 
70,100  passengers  daily;  now  the  electric  lines 
transport  107,900  per  day.  Within  the  distance 
formerly  covered  by  the  patient  mule  in  forty 
minutes,  the  trolley  saves  each  passenger  fifteen 
minutes.  Making  due  allowance  for  people  of 
leisure,  school  children,  etc.,  the  average  value  of 
the  time  saved  is  worth  at  least  15  cents  an  hour. 
We  have  here  a  dally  saving  of  some  $0,300  or 
nearly  $3,000,000  per  annum.  This  may  not  be 
traced  directly  in  the  bank  deposits  of  the  com- 
munity, it  is  true,  but  the  value  of  this  econo- 
mized time  is  realized  in  some  form  or  other.  For 
in  the  long  run,  and  for  the  mass  of  the  community 
wage  and  salary  fairly  represent  the  average 
value  of  time.  And  the  half  hour  saved  in  daily 
travel  to  and  from  work  is  utilized  in  some  way 
in  our  daily  task,  in  clearer  thought  or  greater 
energy." 


Annual  Keports  of  Companies. 


The  annual  meeting  of  the  Chicago  City  Rail- 
way Company  was  held  on  January  16th,  and  the 
reports  which  were  submitted  indicated  that  the 
company  had  profited  in  a  high  degree  from  the 
World's  Fair  traffic.  President  Wheeler  in  his  re- 
port to  the  stockholders  submitted  figures  show- 
ing that  last  year  130,596,370  passengers  had  been 
carried.  This  number  is  33,577,409  greater  than 
In  1893.  Of  this  Increase  90.69  per  cent,  occurred 
during  the  World's  Fair  period,  and  9.31  per  cent, 
was  recorded  for  the  rest  of  the  year.  The  reve- 
nue amounted  to  $6,039,813.51;  the  cost  of  opera- 
ting, $3,432,040.63,  or  50,75  per  cent,  of  the  re- 
ceipts, and  the  net  earnings  were  $3,438,711.77. 
The  average  receipts  a  day  were  $16,52G.-03,  or  an 
average  increase  of  $4,494.60  compared  with  the 
dally  average  of  1893. 

The  cable  furnished  05.27  per  cent,  of  the  re- 
ceipts, the  horse  car  lines  26.03  per  cent,  and  the 
electric  lines  8.71  per  cent.  The  report  also 
showed  improvements  made  during  the  year  In  the 
construction  of  an  electric  power-house  at  Wabash 
avenue  and  53d  Street,  the  equipment  of  cross- 
town  lines  with  electric  motors  and  the  recon- 
struction of  13.13  miles  of  single  track  for  use  by 
electric  cars.  Some  70  miles  of  feed  and  trolley 
wires  were  put  into  operation,  and  altogether  38i 
miles  of  single  track  have  been  changed  from 
horse  car  lines  to  electric  lines,  and  the  number 
of  horses  In  use  has  been  reduced  during  the  year 
from  3,001   to  3,300. 

The  following    figures   are    produced   from  the 

annual  report  of  the  secretary: 

1893.  1 8112. 

Total  carnlnBK JO,a>!i,!)fl()  $4,400,111;! 

Opernllng  cxpeuHCB 3,4L'2,OIO  :;,H()9,4;tl 

lutcreHi lliii,^:!-  •>:m,»Ti 

Ueprcclftllon 21i.5(Ki 

Net  carninua 2,438,711  1.331, i;i7 

OlvIllenilB 2,100,000  810.000 

llalnnco *    338,771  $    nil, 1.17 

I'cr  cent,  of  expenHCH  to  earofngs ."ifLTf)  03,84 

Per  cent,  of  ncl  to  groHH  carnlDgH    2H.(H)  19  01 

Per  cent,  earned  ru  Block 27.00  19  00 

Ciipllal  Block »U,000,000  »7,000,000 


The  status  of  the  Income  account  is  given  be- 
low: 

Income  account  Jan,  1, 1893 $2,082,669.20 

Surplus  Dec,  31,  1893 338,711.77 


Total 12,421,380.97 

The  following  items  are  chargeable  lo  income 
account: 

Dividend  of  bonds  and  other  securi- 
ties   $2,250,000,00 

Loss  by  Are 3i,480,00 

Harness  account 11,108,37 

Auditorium  stock 11,250,00 

World's  Fair  stock 100,000,00 

Hoard  of  Trade  membership 1,150.00 

$2,405,968.58 


Balance $15,412.39 

The  distance  traveled   by  the  cars    is  given  be- 
low: 

Miles. 

Cable  lines 19,713.610 

Horse  lines 5,053,050 

Electric  Lines  1,537,430 

Amines 26.304,090 

Increase  over  1892  of 5,483,380 


RECEIPTS  PER  MILE, 


Cable,... 

Horse 

Electiic. 


Cents. 
19.965 
31.050 
34,148 


EXPENSES    PER  MILE. 


Cents. 
9.921 
24.863 
13,600 


Cable 

Horse 

Electric 

Passengers  carried  1893 120,596,270 

Increase  over  1892 32,577,409 

Average  receipts  per  day $16,520,03 

Increase  over  1892  per  day 4,494,60 

Per  cent. 

Increase  during  World's  Fair  period 90.69 

Increase  balance  of  the  year 9.31 

A  statement  of  Interest  was  elicited  by  an  in- 
quiry of  a  stockholder  concerning  the  earnings  for 
December,  1893.  It  was  shown  that  the  income 
for  December  was  less  by  $750  a  day  than  it  was 
in  1893,  while  the  earnings  for  the  fourteen  days  of 
January  were  almost  exactly  equal  to  those  of 
.lanuary,  1893, 

Resolutions  were  adopted  authorizing  the  di- 
rectors to  donate  the  company's  $100,000  stoclv  In 
the  World's  Fair  to  the  Field  Columbian  museum, 
and  also  authorizing  them  to  give  the  museum 
not  more  than  $50,000  in  cash  provided  they  were 
assured  the  museum  would  remain  in  Jackson  park 
permanently. 

The  directors  were  empowered  to  issue  stock  to 
the  amount  of  $1,000,000  during  the  year  at  their 
discretion,  the  stock  to  be  oft'ered  to  stockholders 
at  par  and  pro  rata  with  their  holdings.  In 
response  to  an  inquiry  President  Wheeler  said  the 
proceeds  of  the  stock  would  be  applied  to  the 
equipment  of  additional  lines  with  electricity  in 
case  the  city  council  should  pass  the  ordinances 
now  before  it. 

COMPARISON  OF  CHICAGO  PIGUISES. 

As  the  reports  of  the  three  Chicago  cable  com- 
panies have  now  been  publshed,  the  figures  which 
they  contained  may  be  compared  with  those  in 
the  annual  statements  of  a  year  ago.  As  will  be  seen 
from  the  tabulated  figures  all  the  roads  made  sub- 
stantial gains  last  year,  but  the  increase  is  es- 
pecially noticeable  in  the  case  of  the  Chicago  City 
Railway  Company,  which  was  benefited  directly 
by  World's  Fair  traffic. 

Passengers 


carried, 

Chicago  City  Railway 120,696,2ro 

West  Chicago  Street  Railroad 107,053,401 

North  Chicago  Street  Railroad 60,311,673 

Total 287,961,404 

Gross 
earnings 

Chicago  City  Railway $  6,059,989 

West  Chicago  Street  Railroad 5,23.5,633 

North  Chicago  Street  Railroad 3,014,889 


Total . 


Chicago  City  Railway 

West  Chicago  Street  Railroad , , . 
North  Chicago  Street  Railroad, 

Total 


$14,310,511 
Car 
miles. 
,26,304,090 
.16,813,134 
,  9,224,173 


Increase. 
32,677,409 
12,634,987 
9,892,316 

65,004,612 

Increase, 

$1,6,59,040 

615,408 

493,277 

$2,767,731 

Increase. 

5,483,380 

1,2;!0,993 

676,382 


7,390,765 

Increase. 

$012,609 

205,671 

78,703 


.52,341.397 

Operating 
expenses 

Chicago  City  Railway »3.42'2,040 

West  Chicago  Street  Railroad 2,8'29,982 

North  Chicago  Street  Riillroad 1,412,755 

Total $7,664,777  $890,983 

BAST     IIARRISBURQ  PASSENGER  RAILWAY  COMPANY. 

The  annual  meeting  of  the  stockholders  of  the 
East  Ilarrlsburg  Passenger  Railway  company  was 
was  held  last  week  W.  .1.  Calder,  the  secretary 
and  treasurer,  read  a  statement  showing  that  3,- 
930,199  passengers  were  carried  last  year;  receipts 
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from  all  sources  were  $189,183.43.  President 
Denny's  report  stated  that  during  last  year  two 
new  branches  were  opened.  The  total  miles  of 
track  laid  in  extensions  and  reconstruction  of 
old  lines  were  84,  at  a  cost  of  $97,625.25.  During 
the  year  8  closed  and  4  opened  summer  cars 
were  added,  mailing  a  total  of  62.  Two  dynamos 
were  added,  one  electric  sweeper  and  a  switch 
board  and  station  appliances. 

YOKK  STREET   RAILWAY   COMPANY. 

At  the  annual  meeting  of  the  York  (Pa.)  Street 
Railway  company  it  was  stated  in  the  reports 
that  the  receipts  for  1893  were  $38,559  U8  and  the 
aggregated  car  miles  were  300,876.  The  receipts 
during  1892  when  the  road  was  operated  by 
horses  were  $23,032.07.  The  following  figures 
were  presented:  The  average  receipts  for  all 
regular  cars  per  car  per  mile  were  13  cents;  the 
average  cost  of  operating  per  car  per  mile  10.4 
cents;  the  average  cost  of  operating  for  year  80 
per  cent. ;  the  average  cost  of  power  per  car 
mile  25  cents;  the  average  cost  of  transportation 
4.67  cents;  the  averai^e  cost  of  maintenance  of 
rolling  stock  1.31  cents;  the  average  cost  of  main- 
tenance of  roadbed  .3  cent;  the  average  cost  of 
general  e.xpense  1.62  cents. 

WILKES    BABHE    AND    WYOMING    VALLEY    TRACTION 
COMPANY. 

The  annual  meeting  of  the  Wilkes-Barre  &  Wy- 
oming Valley  Traction  Company  was  held  last 
week.    Reports  of  officers  show  that  during  last 


EIGHT-WHEELED   INDIANAPOLIS  CAR. 


The  accompanying  engraving  showsj^a  28  foot  St. 
Louis  car-bod3'  mounted  upon  two  four-wheeled 
McGuire  adjustable  traction  trucks.  This  truck 
Is  the  latest  production  of  the  McGuire  factory, 
and  is  so  arranged  that  all  the  load  is  carried  oji 
the  driving  wheels  when  the  car  is  running  on  a 
straight  track,  but  when  passing  around  curves 
25%  of  the  load  is  shifted  to  the  guide  wheels. 

The  car  shown  has  been  in  use  for  some  time  on 
the  Citizens'  Railway  Company's  road  ia  Indian- 
apolis, but  it  is  said  that  it  had  been  abandoned 
by  the  company  on  account  of  its  inability  to 
make  time.  In  addition  to  this  the  car  body  was 
set  so  high  that  the  patrons  of  the  road  objected 
to  its  inconvenience. 

Its  equipment  with  the  McGuire  tracks,  shown 
in  the  illustration,  is  said  to  have  remedied  all 
the  difficulties  so  that  it  now  runs  satisfactorily. 


A  HANDSOME  VESTIBULED  CAE. 


The  accompanying  illustration  shows  a  new 
four-wheeled  car  in  service  on  the  Citizens'  Street 
Railway  Company's  road  at  Indianapolis,  lad. 
The  car,  which  was  manufactured  by  the  Pull- 
man Company,  has  a  20-foot  body  and  measures 
over  all,  including  the  vestibule,  29  feet.  It  is 
mounted  on  McGuire  Coljmbian  trucks,  with  a 
7-foot  wheel  base. 

The  last  order  given  by  the  Citizens'   Company 


cable    system,  but   complaints  are   made  of  its 
danger,  though  this  is  overestimated. 

In  and  about  Boston  there  has,  at  times,  been 
much  clamor  against  the  trolley  system  mostly 
instigated  by  companies  interested  in  a  secondary 
battery  system  from  which  much  has  been  hoped 
for  during  10  years,  but  the  great  weight  needed 
to  provide  current  for  a  single  car,  the  danger  of 
short  circuiting  and  the  necessity  for  an  expert 
to  run  every  car  to  look  carefully  after  every  cell 
every  daj',  have  prevented  the  use  of  secondary 
batteries  hitherto  and  seem  likely  to  in  the  future. 
The  cost  of  maintaining  such  a  system  makes  it 
quite  out  of  the  question  for  adoption.  No  com- 
munity would  be  willing  to  paj'  the  bare  cost  of 
such  transportation,  to  say  nothing  of  a  return  on 
the  investment.  What  improvements  may  yet  be 
made  on  such  batteries  I  cannot  tell,  but  at  present 
there  is  no  one  I  have  knowledge  of,  that  would 
answer  the  purpose  of  city  transportation.  The 
secondary  battery  is  an  Important  electrical  de- 
vice and  has  Its  proper  lield,  but  street  oar  pro- 
pulsion is  not  its  proper  work. 

There,  then,  is  the  possibility  of  employing 
steam  power,  which  would  be  economical  enough 
and  sife  and  rapid,  but  the  common  type  of  en- 
gine requiring  fuel  and  stoking,  with  its  escaping 
steam,  smoke  and  noise,  cannot  be  allowed  in  any 
place.  But  there  is  a  modified  form  of  steam 
engine  which  dispenses  with  all  of  those  objec- 
tionable features  while  retaining  the  efficiency 
and  economy  of  steam  propulsion.     Superheated 
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AN  BIGHT   WHEEL   CAR  USED   IN   INDIANAPOLIS. 


year  the  gross  receipts  from  passenger  traffic  was 
$310,927  and  other  receipts  swell  the  total  to 
$312,190.  The  operating  expenses  were  $149,240, 
or  nearly  49  per  cent.,  leaving  net  earnings  of 
$162,750.  The  fixed  charges  for  the  year,  aggre- 
gated $99,300,  leaving  a  surplus  of  $63,444. 

The  total  mileage  is  43*  miles,  of  which  Hi 
miles  were  built  during  the  year  and  Gt  miles 
were  reconstructed. 

SCHUYLKILL  ELECTRIC   RAILWAY  COMPANY. 

At  the  annual  meeting  of  the  Schuylkill  Valley 
Electric  Railway  Company  of  PottsviUe,  Pa.,  the 
directors  were  authorized  to  equip  the  Palo  Alto 
line  and  procure  eight  new  car  equipments.  It 
was  estimated  that  $30,000  would  be  required  for 
improvements.  As  it  is  proposed  to  end  the  fiscal 
year  hereafter  December  1st  reports  were  pre- 
sented covering  a  period  of  only  eleven  months  of 
1893.  During  this  period  702,485  passengers  were 
carried  as  compared  with  797,531  for  the  entire 
preceding  year.  The  receipts  from  passenger 
service  during  1893  were  $35,744. 

Mgfc     

Philadelphia,  Pa. — It  is  stated  that  trolley  cars 
will  be  running  on  the  North  Broad  street  exten- 
sion of  the  Thirteenth  and  Fifteenth  streets  line 
in  about  60  days.  Ground  was  broken  last  week 
for  the  construction  of  the  trolley  system  on  the 
extension  by  William  Wharton,  Jr.,  &  Co.,  the 
contractors,  and  the  work  of  laying  the  heavy 
girder  rails  will  go  forward  as  fast  as  the  weather 
>yl!l  pern)lt. 


was  for  twenty-flve  Pullman  car  bodies  and 
twenty  five  of  the  St.  Louts  Car  Company's  cars, 
all  to  be  mounted  upjn  McGuire  Columbian 
trucks.  The  Citizen's  Company  has  adopted 
these  trucks  as  its  st;.ndard  and  it  is  said  that  the 
company  will  eventuallyidlspose  of  all  other  styles 
of  trucks  and  replace  them  with  the  Columbian 
trucks  on  four-wheeled  cars. 

m%^  

STREET  RAILROAD  TRANSPORTATION.* 


BY  A.  E.  DOLBEAE. 

Any  plan  for  rapid  city  transportation  must 
possess  the  qualities  of  safety,  economy  and  speed; 
the  latter,  however,  will  not  be  .allowed  at  the  e.x- 
pense  of  the  other  two.  The  cable  system  has  the 
feature  of  speed  sufBcient  for  most  city  needs,  but 
it  has  not  proved  itself  to  be  either  safe  or  eco- 
nomical; repairs  are  needed  frequently  and  trafllo 
is  often  delayed.  Both  installation  and  mainten- 
ance are  costly,  and  as  a  system  it  has  been 
abandoned  in  many  places  where  much  was  hoped 
from  it. 

The  trolley  system  of  electric  propulsion  has 
much  to  recommend  it.  It  dispenses  with  the  con- 
duit needed  for  the  cable,  but  it  demands  much 
street  space  for  its  wires  and  their  protection,  and 
this  has  caused  much  complaint  from  the  fire  de- 
partments cf  every  city  that  has  adopted  It.  It  is 
capable  of  working  at  any  limit  of  speed,  and 
with  a   much  higher  degree  of   economy  than  the 

'     *The  SaUrodcl  Gazette. 


water  may  be  endowed  with  a  great  deal  of  energy 
which  may  be  drawn  upon  at  will  without  the 
customary  furnace,  so  that  a  relatively  small 
amount  of  water  may  contain  energy  enough  to 
propel  a  train  for  a  good  many  miles  without  any 
fire.  This  motor  starts  with  its  supply  of  water 
heated  in  another  boiler  and  transferred  to  It 
through  a  pipe  just  before  starting.  With  suit- 
able condensers  the  steam  that  has  done  its  work 
is  not  allowed  to  escape  into  the  open  air,  but  is 
retained.  As  steam  is  really  the  cheapest  avail- 
able source  of  power  for  most  places,  it  is  plain 
that  for  even  street  car  propulsion  it  would  be 
much  more  economical  ihan  either  of  the  other 
methods  already  mentioned.  The  novelty  of  such 
a  method  might  at  first  be  thought  objectionable, 
as  was  each  of  the  other  systems  when  first  used, 
but  there  is  no  reason  at  all  for  thinking  it  will 
not  be  as  safe,  as  rapid  and  very  much  cheaper 
than  any  other  system  now  or  likely  to  be  devised. 
In  principle  it  is  all  right,  and  I  am  of  the  opinion 
that  with  proper  business  tact  and  financial  sup- 
port such  a  motor  has  a  great  field. 


New  York. — Only  four  members  of  the  old  direc- 
tory of  the  Dry  Dock,  East  Broadway  and  Battery 
Railroad  Company  were  reelected  this  year.  The 
new  members  are  George  H.  Prentiss,  A.  S. 
Rosenbaum,  Simon  Danzig,  Soioman  Mehrbach, 
John  H.  Waydell,  E.  W.  Summer,  Edward  C. 
Hillier,  Marshall  S.  Driggs  and  M.  Feuchtwanger. 
Richard   Kelly    was    chosen  president. 
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WASHINGTON-BALTIMORE    ELECTBIC 
RAILWAY. 


Work  has  been  begun  on  the  Baltimore  &  Wash- 
ington Boulevard  Electric  Railway.  Ground  was 
broken  recently  at  Laurel,  33  miles  from  Balti- 
more, and  it  is  stated  that  construction  will  be 
prosecuted  as  rapidly  as  the  weather  will  permit. 
As  it  has  already  been  st'ited  the,  list  of  stock- 
holders includes  T.  E  3  ward  Hambleton  of  Balti- 
more, and  P.  A.  B.  Widener  and  W.  L.  Elklns  of 
Philadelphia.  Mr.  Hambleton  was.  recently 
quoted  as  saying  that  the  financial  arrangements 
for  the  railway  were  all  made  and  that  the  work 
of  construction  would  continue  as  rapidly  as  pos- 
sible. 

At  first  only  one  track  will  be  laid,  as  it  is 
wished  to  get  the  road  in  operation  as  soon  as  pos- 
sible. Turnouts  will  be  used  while  the  second 
track  is  being  put  down.  At  Laurel  the  work  is 
being  done  at  one  side  of  the  Baltimore  and  Wash- 
ington turnpike.  The  contractor  has  300  men 
engaged  and  a  good  supply  of  ties  and  rails  is  on 
the  ground. 

It  is  slated  that  the  electric  line  will  be  only  33 
miles  long,  while  the  Baltimore  &  Ohio's  steam 
road  is  40  and  the  Pennsylvania's  is  43  miles  in 
length  between  the  two  cities.  Entrance  has  been 
secured  both  in  Baltimore  and  Washington,  and 
connection  will  probably  be  had  In  the  former  city 
with  the  Edmondson  avenue  line  of  the  Traction 
Company,  which  is  to  be  converted  into  an  elec- 
tric railroad.  The  estimate  of  cost  of  the  Boule- 
vard road  is  $3,000,000.  The  boulevard  Is  to  be  100 
feet  wide  and  about  one-fourth  of  that  width  is  to 
be  occupied  by  the  railroad  tracks.  It  is  understood 
that  the  Legislature  will  be  asked  to  extend  the 
time  for  completing  the  road  under  the  charter  of 
the  company,  and  that  other  necessary  amend- 
ments may  be  requested. 

Work  will  soon  begin  on  the  line  in  Baltimore 
county,  the  gang  there  working  southward  to  meet 
the  gang  started  in  Prince  George's  county.  The 
line  will  use  the  trolley  system. 

The  Washington  INeica  says  of  this  project: 

"Nothing  in  the  way  of  district  improvements 
has  created  more  marked  interest  among  real 
estate  men  in  Washington  and  also  investors  than 
this  great  project.  The  result  of  the  work  will  be 
the  Investment  of  large  sums  of  money  In  the 
northeastern  suburban  section,  as  also  along  the 
line  of  the  road.  Investors  stand  ready  now  to 
buy  land  along  the  route,  and  within  a  year  npany 
large  purchases  and  sales  will  be  heard  of." 


THE  KINETIC  MOTIVE  POWER  SYSTEM  FOR 
STREET  RAILWAYS. 


BY  A.  P.  DODGE. 

The  Kinet'c  motor  is  the  direct  result  of  many 
years  of  study.  It  is  the  evolution  of  the  locomo- 
tive, the  great  moving  power  of  the  world.  That 
which  is  new  In  the  Kinetic  motor  consists  of  simple 
practical  devices  which  do  away  entirely  with 
the  ofTenslve  and  uneconomic  features  of  the  loco- 
motive, retaining,  however,  its  me3hanlcal  parts 
which,  II  Is  generally  conceded,  are  at  least  un- 
e.vcellcd  in  point  of  perfection  in  the  world  of 
mechanics.  The  Kinetic  motor  enters  service 
charged  from  the  stationary  boiler  with  the  fin- 
ished product  of  fuel  and  water,  while  the  ordi- 
nary locomotive  carries  the  raw  material.  The 
saving  is  very  material  and  is,  of  course,  espe- 
cially Interesting  to  the  railroad  company,  but  that 
which  InlercBls  the  public  far  more  Is  the  fact  that 
Ihcv  now  have  brought  to  them  the  power — the 
surcncBS  of  operation  of  the  locomotive,  but  wlth- 
outany  of  its  defects,  the  noise  and  showof  steam, 
Bmoke  and  cinders  b^ing  absolutely  and  wholly 
done  away  with. 

The  fact  tlial  mojt  people,  [larticularly  In  the 
AVcHl,  seem  to  be  locking  for  some  indirect,  mys- 
terious Holulion  of  the  motive  power  problem  may 
be  diflicuil  of  explanation.  Electricity  is  yet 
myaleriouH,  and  It  in  the  reproduction  of  another 
powi.r.     Is    ll    not    the    height   of  abiiirdlly   lo 


imagine  that  It  can  be  utilized  as  cheaply  as  can 
be  the  power  which  creates  it?  Why  do  sd  many 
young  e.xperts  look  so  confidently  for  electric 
motive  p  )wer  instead  of  trying  to  secure  the  proper 
application  of  primary  power,  in  the  most  direct 
manner'?  Some  need  to  be  reminded  that  they 
are  striving  to  get  something  out  of  nothing! 

Even  should  electricity  be  successfully  extracted 
from  coal  without  the  aid  of  combustion,  what  is 
the  gain  if  by  slow  combustion  about  as  much 
power  results  in  the  form  of  heated  water,  steam 
being  applied  so  much  more  economically?  There 
is  no  way  yet  known  for  storing  up  so  much 
available  energy  as  in  the  form  of  .hot  water, 
neither  is  there  a  process  for  administering  motive 
power  so  correct  mechanically;  so  free  from  fric- 
tion and  other  losses  as  presented  by  the  piston 
cylinder,  connecting-rod,  crank  motion  of  the  lo- 
comotive. 

The  roUowing  indicator  test  of  the  Angamar 
motor,  of  the  Kinetic  system  In  operation  In  Chi- 
cago, also  the  communication  of  Professor  Dol- 
bear  upon  the  theoretical  energy  in  hot  water  will, 
it  is  believed,  prove  of  Interest: 

Cylinders  (two) axlO  stroke 

Wheels— four  driving  wheels 31"  dia. 

Heating  surface  in  motor  boiler 188  sq  ft. 

Grate  surface 6  sq.  ft. 

Wean  effective  pressure  1  f 

in  cylinder 431b5.  sq.  in. 

Indicated  n.  p.  (2  cyl.)..         Averages:       43 

Revolutions  perminute    Throttle   wide    155 

Temperature   in   steam  \         open:         J 
chest I  Lever   in   cor-    291.5^ 

Steam   pressure  due  to  ner. 

temperature I  59  lbs. 

Miles  per  hour ]  114,^* 

Temperature  at  start 280'" 

Temperature  at  end  of  test 300° 

Water  evaporated 140  gal.  =  1,130  lbs. 

Coal  consumed  in  motor  and  stationary 
boiler lOO  Ibf. 

Duration  of  test 1  hour 

Time  occupied  in  charging  from  station- 
ary boiler 1.5  minutes 

Hauled  load  consisting  of  two  eight-wheel 
passenger  cars  approximate  weight  of 
same 25  tons 

Rail-light  track  uneven. 

Grade  level. 

Curves  about 75  ft.  radius 

Engines  Ijebaved  well,  running  very  smoothly. 

It  is  to  be  remarked  that  the  coal  con- 
sumed per  indicated  h.  p 2.35  lbs. 

Water  evaporated  per  indicated  n.  p 26  lbs. 

Sbows  an  exceptionally  good  result. 

Mr.  a.  p.  DoDfiE,  Kinetic  PoTer  Company,  Boston. 

Dear  Sir:— ThQ  following  figures  will  show  tooaethe 
theoretical  amount  of  energy  there  is  in  hot  water  that 
may  be  utilized  by  suitable  machinery. 

Suppose  water  be  heated  to  373''  Fah.  =  180  pounds  per  sq. 
in.  pressure.   373"— 2I2°  =  1(51'^  above  boiling  point. 

1"  Fah.  per  pound  water  gives  778  foot  pounds  work. 
778>;161  =  125, 258  foot   pounds  work   for  1  pound    water  at 

125,2,58 

373°    1  H.  p.  =33,000  toot   pounds   per  minute =3.8= 

33,000 
minutes  1  pound  water  would  furnish  1  u.  p. 

00 

=  16  (nearly)  =  number  of  pounds  needed  to  supply  1 

3.8 
H.  p.  per  hour. 

16x20=320  =  pounds  water  needed  to  supply  20  ii,  p.  per 
hour. 

320 

At  60  pounds  per  cubic  foot  — =5.3  cubic  feet,  and  at  8 
60 
gallons  percubic  foot  there  would  be  8x5.3=42.4  gallons- 
less  than  a  barrel  and  a  half.  Double  this  quantity  for 
losses  of  all  sorts  and  then  a  cylinder  boiler  four  feet  long 
and  two  feet  in  diameter  will  more  than  contain  it.  These 
figures  show  plainly  that  a  suitably  adapted  engine  is  all 
that  Is  needful  to  make  hot  water  do  the  work  now  done 
by  electricity  and  horses  in  street  railways. 
Yours  truly, 

(Signed)  A.  E.  Dolbeab. 

The  forcffolng  is  respectfully  submitted  to  the 
consideration  of  Mr.  S.  W.  Allerton,  who  comes 
out  with  an  Interview  in  this  morning's  Herald, 
denouncing  everyone  as  "slow"  who  do  not  agree 
with  him  In  the  notion  that  electricity  is  sure  to 
supplant  steam  power.  He  talks  as  though  ho 
supposed  electricity  came  to  hand  spontaneously 
made  itself!  He  evidently  Is  totally  unaware  of 
the  fact  that  In  addition  to  the  electrical  energy 
there  Is  actually  more  steam  power  reciulrcd  In  a 
system  operated  by  an  electric  plant  than  Is  em- 
ployed where  there  Is  no  Intermediary  electric 
power,  but  wliere  the  steam  is  applied  direHlij. 
The  whole  truth  Is  this:  Every  competent  jierson 
knows  that  the  steam  engine  Is  the  most  elllclent 
and  economical,  the  only  dllliculty  hitherto  in  the 
way  being  the  olfensivo  features,  as  above. 

Unity  lliilMlliK,  CIllcoKO,  Jauuury  IB.  IWII. 


PROBLEMS    POR    STREET    RAILWAY   ENGI- 
NEERS. 


[Under  this  heading  we  will  present  each  week  during 
18'.i4  some  practical  street  railway  problem,  the  solution  of 
which  will  call  for  the  exercise  of  the  samj  kind  of  engi- 
neering ability  that  is  necessary  in  the  every  day  practice 
of  the  consulting  or  designing  engineer.  Solutions  to  these 
problems  are  solicited  and  will  be  published  when  consid- 
ered suihciently  accurate  or  when  they  contain  valuable 
information. — Eds.] 

Problem  HI. — Design  a  power  plant  for  an 
electric  road  operating  30  cars  of  ordinary  size 
and  carrying  ordinary  traffic  from  5  a.  m.  to  11  p. 
M.  Select  what  you  consider  an  economical  type 
and  size  of  engine  and  generator,  give  dimensions 
of  power  house  engine  room  and  boiler  room,  give 
full  details  of  what  is  considered  the  necessary 
equipment  and  state  estimated  cost.  The  plant 
is  located  at  the  centre  of  a  five  mile  double  track 
with  practically  no  curves  and  few  grades. 
About  IG  cars  will  be  in  use  at  any  one  time  and 
these  equally  distributed  along  the  line.  Con- 
densing water  is  easily  and  abundantly  obtained 
and  coal  (slack)  can  be  put  down  at  the  furnace 
door  for  -$1.00  a  ton.  The  plant  Is  located  in 
Illinois. 

COUNTRY  ELECTRIC  RAILWAYS. 


The  appended  e.xtract  from  an  article  by  a  su- 
pervisor in  Cumberland  county.  New  York,  is 
interesting  for  more  tban  one  reason.  It  illus- 
trates forcibly  the  fact  that  electric  railwaj'S  are 
so  e.xtendlng  Into  sparsely  settled  districts  that 
they  are  e.xclting  the  Interest  and  attention  of  the 
rural  legislator,  and  It  shows  at  the  same  time  the 
point  of  view  of  the  local  statesman  in  consider- 
ing improvements  in  his  neighborhood.  The  arti- 
cle appeared  In  the  Farmers'  Friend,  of  Mechan- 
icsburg,  and  the  following  is  an  extract: 

All  over  the  state  companies  are  forming  to  use 
the  country  roads,  and  charters  with  that  In  view 
are  taken  out  at  Harrlsburg.  In  fact,  there  is  a 
rush  for  charters.  Some  half-;lozen  companies 
have  been  formed  for  operation  In  the  lower  end 
of  Cumberland  county.  These  all  traverse  our 
public  roads  In  the  townships.  The  consent  of 
the  supervisors  is  taken  for  granted.  Ought  such 
consent  to  be  taken  for  granted? 

Even  if  the  coming  of  the  electric  car  is  alto- 
gether a  good  thing  for  the  small  villages  and 
rural  parts,  yet  since  they  have  the  benefit  of  the 
public  roads,  they  ought  to  help  to  keep  them  up, 
or  in  S)me  way  contribute  to  the  relief  of  the 
public  burden;  for  why  should  these  corporations 
have  valuable  privileges  for  nothing?  In  cities  and 
boroughs,  I  am  told,  the  electric  roads  are  obliged 
to  pave  the  streets  through  which  thej'  run  and 
maintain  them.  But,  In  fact,  are  these  oars  on 
country  roads  an  unmixed  blessing?  If  they  leave 
the  road  for  the  ordinary  purpose  of  travel  as  be- 
fore, then  this  iquestlon  may  be  affirmed.  But 
there's  the  rub.  In  the  wide  streets  of  cities, 
where  there  are  m  my  persons  to  help  in  case  of  a 
fractious  horse,  the  cars  do  not  interfere  with  the 
ordinary  use  lot  the  streets.  But  It  Is  sure  that 
on  narrow  country  roads,  where  the  railway  will 
take  up  most  of  it,  and  where  horses  have  less 
opportunity  to  get  used  to  the  oars,  and  where 
there  are  not  always  people  by  when  horses 
frighten,  with  ladies  perhaps  driving,  is  It  so  sure, 
I  repeat,  that  those  electric  roads  are  a  desirable 
thing  without  any  drawback?  There  are  those 
who  think  they  will  virtually  destroy  the  common 
country  road  on  which  they  are  laid  for  the  usual 
and  ordinary  purposes  of  travel.  Certainly  there 
will  for  a  long  time  be  much  danger  for  families 
driving  when  they  encounter  these  oars  running 
swiftly  along.  And  if  this  be  so,  if  the  common 
country  roads  be  virtually  destroyed  by  the  trolley 
cars,  then,  since  the  gift  of  them  is  Irrevocable, 
new  roads  will  have  to  be  supplied  at  the  expense 
of  the  public. 


RocMord,  III.— The  rumor  that  theRockford  City 
Railway  Company  was  to  pass  Into  the  hands  of 
a  receiver  Is  denied  with  a  good  deal  of  feeling  by 
the  olHoers.  H.  W.  Price,  the  vice-  president.  Is 
i|Uoted  as  saying:  "The  report  was  started  by 
some  vicious  Individual  and  Ihere  was  no  truth  In 
It  whatever.  The  interest  on  the  bonds  fell  due 
on  Monday  and  as  It  was  a  legal  holiday  and  the 
banks  were  closed  we  were  not  able  lo  take  up  the 
coupons  on  the  day  they  were  due.  The  amount 
of  the  Interest  has  been  placed  by  the  directors 
on  deposit  with  the  Mallonal  T't'St  Company  of 
Chicago." 
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ELECTRIC  RAILWAY  MOTORS:   THEIR  CON- 
STRUCTION AND  OPERATION. 


BT  NELSON  W.  PERRY. 

(Third  Article.) 
Let  US  illustrate  the  use  ot  this  law  by  a  few 
numeriOil  examples.  ScientiSc  men  have  very 
carefully  determined  the  resistance  in  ohms  of 
different  sizes  of  pure  copper  wire  and  have  found 
that  at  the  ordinary  temperature  a  No.  10,  B  & 
S  wire  which  is  a  trifle  over  iV  Inch  in  diameter 
■offers  a  resistance  of  a  trifle  over  1  ohm  per 
thousand  feet.  (The  exact  figures  are  AVuVir 
inches  in  diameter  and  iToioij  ohms,  resistance 
per  thousand  feet.)  Let  us  discard  the  fractions 
and  use  the  figures  given.  If  we  were  designing 
a  dynamo  or  buying  one,  we  could  obtain  one  that 
would  give  us  any  voltage  we  desired.  In  street 
railway  practice  a  i^ressure  of  500  volts  or  there- 
abouts is  always  used  and  we  will  assume  that  we 
have  a  dynamo  that  will  generate  that  pressure, 
and  we  have  a  circuit  of  No.  10  B  cfc  S  wire  of 
10,000  feet  and  we  desire  to  know  what  rate  of 
flow  (how  many  amperes)  can  be  sent  over  that 
circuit. 

One  thousand  feet  of  No.  10  wire  offer  a  resist- 
ance of  iV  ohm;  10,000  feet  will  therefore  offer  a 
resistance  of  lOX/o,  or  1  ohm.  The  voltage  or 
electromotive  .force  at  our  disposal  is  500.  '  Ohm's 
law  says  that  the  current  that  will  flow  will  be 
equal  to  the  voltage  or  electromotive  (in  this  case, 
500)  divided  by  the  resistance  (In  this  case  1  ohm) 
and  therefore  the  answer  is  that  C  (or  amperes) 
='-»a  or  500  amperes.  Now,  if  we  should  make 
our  circuit  twice  as  longer  30,000  feet,  the  resist- 
ance would  be  just  twice  as  great  (30XA=3)  and 
our  equation  would  be  C=-'-2-''-=350.  That  is  to 
say,  with  the  same  size  wire  of  double  the  length 
the  rate  of  flow  of  current  would  be  only  half  as 
great  as  350  amperes  instead  of  500  amperes. 

In  the  same  way  we  flad  that  if  our  circuit 
were  only  half  as  long  or  5,000  feet,  the  resistance 
being  also  cut  in  two,  the  flow  of  current  would 
be  twice  as  great  or  1,000  amperes.  Now,  if  we 
double  the  amount  of  copper — that  is  use  two  No. 
10  wires  instead  of  one— each  of  these  will  carry 
the  sime  amount  of  current,  and  at  10,000  feet 
could  deliver  3x500  amperes  or  1,000  amperes. 
That  is  to  say,  if  we  double  the  weight  of  our 
copper,  either  by  using  two  wires  of  the  same 
size,  or  a  single  one  of  the  same  weight  as  the  two 
combined,  we  will  reduce  our  resistance  by  half, 
and  consequently  be  enabled  to  deliver  twice  as 
much  current  at  the  same  distance. 

But  supposing  we  have  other  data  given.  Sup- 
pose it  is  required  to  determine  what  sized  wire 
to  use  to  transmit  say  1,000  amperes  to  a  distance 
of    30,000  feet — the   electromotive   force  being  as 

E 
before,  500  volts.     Referring  to  Ohm's  law  C=— 

R 

we  have  C,  the  amperes,  equals  1,000  and  E,  the 
pressure  or  electromotive  force  is  500.     Substitu- 

500 
ting  these  in  the  equation  It  becomes  1,000=    — . 

R 
By   simple   arithmetic   this  may   be  changed   to 

500 
1,000  R=:500  and  R=—  =1.     Thus   we  find   that 

1,000 
the  resistance  of  the  conductor  in  ohms  for  30,C00 
feet  is  +.  The  resistance  of  this  same  wire  per 
1,000  feet  will  be  ^V  of  i  or  i^  ohm.  A  No.  10 
wire  has  a  resistance  of  1  ohm  per  1000  feet  and  the 
required  wire  which  has  a  resistance  of  but  /„ 
ohm  per  1,000  feet  must  be  forty  times  as  heavy 
as  a  No.  10  wire  or  equivalent  to  40  No.  10  wires 
which  by  reference  to  any  wiring  table  will  be 
found  to  be  equal  to  two  0000  wires. 

Or  supposing  we  have  our  wire  already  strung — 
say  a  No.  10  wire  and  must  deliver  1000  amperes 
over  a  circuit  30,000  feet  in  length,  what  electro- 
motive force  must  we  use? 

The  resistance  of  1,000  feet  of  No.  10  wire  Is 
one  ohm.  The  resistance  of  30,000  feet  will  be 
aOxjV  ohms.      The  amperes  or  current  which  we 


E 
have    to  deliver  is  1,000.     By  Ohm's  law  C=— . 

R 
Substituting  for  C   its  value  1,000  and  for  R  its 

E 
value  30  our  equation  becomes  1,000= —  or   by 

30 
simple  arithmetic,  30,000=E  which  is  to  say  that 
the  electromotive   force   will   have   to  be    30,000 
volts  to  force  a  current  of  1,000  amperes  around  a 
circuit  of  30,000  feet  of  No.  10  wire. 

Examples  have  now  been  given  of  all  possible 
cases  of  wire  calculation  in  their  simplest  form 
and  these  Illustrate  the  way  in  which  Ohm's  law 
Is  used  in  electrical  calculations.  Of  course  others 
may  and  usually  do  arise  in  which  some  compli- 
cations are  introduced — for  instance  it  is  usually 
required  not  simply  of  determine  what  is  the  small- 
est wire  that  can  possibly  carry  a  given  number  of 
amperes  a  certain  distance,  but  to  determine  what 
size  wire  will  carry  that  current  the  required  dis- 
tance with  a  given  drop  or  loss  of  potential  or 
electromotive  force  or  pressure,  but  we  will  not 
discuss  that  question  now,  merely  passing  it  by 
with  the  statement  that  it  is  a  very  simple  matter 
to  do  and  requires  no  more  knowledge  of  arithmetic 
than  is  involved  in  the  examples  already  given. 

It  is  strongly  urged  upon  all  who  are  not  famil- 
iar with  the  u3e  of  Oim's  iaw.and  who  wish  to  de- 
rive benefit  from  the  succeeding  articles,  to  wor'i 
out  these  problenas  over  and  over  again  until  they 
are  thoroughly  familiar  with  the  use  of  the  law,  for 
as  bafore  stated,  it  is  the  key  to  the  whole  science 
of  electricity.  It  will  b3  observed  thit  In  Ohm's 
law  there  are  three  elements  involved,  viz  ,  the 
pressure  or  electromotive  force  or  voltage,  which- 
ever we  choose  to  call  it,  the  rate  of  flow  of  the 
current,  or  amperes,  and  the  resistance  which 
that  flow  encounters  in  the  conductors,  which  is 
measured  in  ohms.  These  same  three  elements 
are  involved  in  the  flow  of  any  other  fluids  as  well, 
but  are  simply  disguised  under  dift'erent  names. 
As  before  stated,  the  flow  of  water  in  pipes  in- 
volves pressure,  (usually  measured  in  pounds  per 
square  inch,  or  head  in  feet,  correSDonding  to 
volts  in  electric  currents)  rate  of  flow  (usually 
measured  in  gallons  or  barrels  or  cubic  feet  per 
minute  or  second,  corresponding  to  amperes)  and 
frictional  resistance  (usually  measured  in  loss  of 
feet  or  inches  in  head  or  in  pounds  pressure,  cor- 
responding to  ohms  in  electricity)  and  as  shown 
by  the  examples,  if  any  two  of  these  three 
elements  are  given,  the  third  may  be  determined. 

RATE   OF  WORK. 

In  mechanics  we  say  that  when  energy  is  ex- 
pended at  such  a  rate  as  to  lift  a  weight  of  one 
pound  one  foot  in  one  second  that  it  is  doing  work 
at  the  rate  of  one  foot  pound  per  second  and  when 
it  is  doing  an  amount  of  work  equivalent  to  raising 
550  pounds  one  foot  high  per  second,  or  what 
is  the  same  thing,  raising  .S3,009  pounds  one  foot 
high  per  minute,  the  work  done  is  equal  to  one 
horse  power.  A  mechanical  horse  power  is  there- 
fore defined  as  that  expenditure  of  energy  which 
will  raise  a  weight  ot  550  pounds  one  foot  high  in 
one  second  or  33,000  pounds  (60x550)  one  foot  high 
in  one  minute. 

Since  the  raising  of  a  weight  usually  conveys 
to  our  minds  the  idea  of  a  lift  or  pull,  rather  than 
of  a  pressure,  and  we  have  heretofore  been  speak- 
ing only  of  pressures,  it  may  be  well,  in  order  to 
make  clear  the  exact  similarity  between  the  me- 
chanical and  electrical  units  of  work  to  translate 
the  "pull"  or  "lift"  into  a  pressure.  That  "pull" 
and  "pressure"  are  really  equivalent  will  be  ap- 
parent from  a  familiar  example.  When  it  is  desired 
to  move  a  car  in  the  barns  it  is  immaterial  whether 
we  get  behind  and  push  or  get  in  front  and  pull. 
One  method  may  be  more  convenient  than  the 
other  but  the  amount  of  work  done  in  either  case 
if  the  car  be  moved  the  samedistance  in  the  same 
time  will  be  exactly  the  same,  and  If  the  work 
thus  performed  is  the  same  as  that  required  to 
lift  or  press  upward  a  weight  of  550  pounds 
through  a  height  of  one  foot  in  one  second  it  will 
be  exactly  a  mechanical  horse-power.      Thus   we 


see  that  in  the  measure  of  rate  of  mechanical 
work  which  we  call  the  horse-power,  four  elements 
are  involved  viz:  pressure,  weight  or  quantity, 
distance  and  the  time  occupied  in  lifting  or  push- 
ing the  given  weight  or  quantity  through  that 
distance. 

Now  in  electrical  language,  it  will  be  remem- 
bered that  the  volt  or  electromotive  force  has  been 
defined  as  the  equivalent  of  mechanical  pressure. 
We  might  also  now  say  that  it  is  the  equivalent 
of  mechanical  pull  or  lift.  We  have  defined  the 
ampere  as  a  rate  of  flow  of  current  and  likened  it 
to  the  flow  of  so  many  gallons  of  water  per  second. 
While  electricity  is  not  supposed  to  have  weight 
we  may  for  present  purposes  suppose  that  it  has. 
A  gallon  of  water  weighs  about  8  pounds  and  if 
it  is  lifted  through  one  foot  In  one  second,  8  foot 
pounds  of  work  will  have  been  done.  If  we  lift  it 
or  push  it  so  fast  that  in  one  second  we  have  lifted 
it  through  ^|i=81i  feet  in  one  second  instead,  we 
will  have  done  work  equivalent  to  5.50  foot  pounds 
in  one  second  which  is  equivalent  to  one  horse- 
power. Therefore  since  the  ampere  is  a  similar 
electrical  expression  to  the  mechanical  expression 
of  a  flow  of  so  many  gallons  per  minute,  and  since 
the  volt  is  equivalent  to  the  mechanical  ex- 
pression of  SD  many  pounds  pressure  and 
the  product  of  pressure  into  gallons  per 
second  gives  us  foot  pounds  per  second,  550  of 
which  make  a  mechanical  horse  power,  we 
ought  to  expect  that  the  product  of  electrical 
pressure  (the  volts)  into  the  rate  of  flow  of  the 
electrical  currents  (the  ampere)  would  give  us 
something  sipiilar  to  the  foot  pound  per  second, 
and  that  a  certain  number  of  these  would  be 
equivalent  to  a  mechanical  horse  power,  and  so  it 
is.  If  we  have  an  electric  current  of  one  ampere 
flowing  under  a  pressure  of  one  volt,  we  have  elec- 
trical energy  expended  at  the  rate  of  one  watt, 
and  this  unit  is  of  such  a  size  that  746  of  them 
are  equivalent  to  one  mechanical  horse  power.  Or 
in  other  worcs,  if  740  amperes  under  1  volt  press- 
ure, or  1  ampere  under  746  volts  pressure  be 
wholly  expended  on  an  electric  motor,  that  motor 
will  be  capable  of  lifting  a  weight  of  550  pounds 
one  foot  high  in  one  second,  or  one  pound  550  feet 
high  in  the  same  time,  or  33,000  pounds  one  foot 
high  in  a  minute,  or  will  be  equivalent  to  a  horse 
power.  Thus  while  the  watt  Is  not  exactly  the 
same  thing  as  a  foot  pound  per  second.  It  is  a  unit 
of  exactly  the  same  kind  but  of  a  different  size, 
just  as  although  an  ounce  is  not  the  same  thing  as 
a  pound,  it  is  a  unit  of  the  same  kind.  But  746 
watts  is  exactly  the  same  thing  as  a  horse  power, 
just  as  16  ounces  is  the  same  thing  as  a  pound. 

Thus  we  have  the  electrical  unit  of  rate  of  work 
or  expenditure  of  energy  also  named  after  a  dis- 
tinguished early  Investigator,  and  it  has  no  mean- 
ing whatever  except  that  which  electricians  have 
assigned  to  it  as  described.  The  watt  is  equiva- 
lent to  J  Jj  of  a  horse  power,  and  the  foot  pound 
per  second  is  5!^  of  a  horse  power,  so  that  the 
watt  is  somewhat  smaller  than  the  foot  pound  per 
second;  but  the  electrical  horse  power  and  the 
mechanical  horse  power  are  exactly  the  same 
thing.  The  watt  is  also  sometimes  called  the 
volt-ampere  because  it  is  obtained  by  multiplying 
the  volt  by  the  ampere.  The  kilowatt  is  merely 
a  thousand  watts,  the  word  kilo  meaning  thou- 
sand. Since  746  watts  equal  a  horse  power,  a  kilo- 
watt Is  equai  to  \^^^,  which  is  equal  to  nearly  IJ 
horse  power. 

EXAMPLES. 

How  many  electrical  horse-power  can  be  deliv- 
ered over  a  No.  10  wire  whose  length  is  30,000  feet, 
the  electromotive  force  being  500  volts? 

Alls. — The  resistance  of  No.  10  wire  is  1  ohm 
per  1,000  feet.  The  resistance  of  30,000  feet  will 
therefore  be  30  ohms.     According  to  Ohm's  law, 

E 
C^ — .     According  to  the  problems  the  electromo- 

R 
live  force,  or  E=500,  and   the  resistance  or  R=30. 
Substituting  these  in   the   equation,   it  becomes 
C='yy^=35.     That  is  to  say,  that  35  amperes  can 
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be  delivered  over  20,000  feet  of  iSfo.  10  wire  if  the 
pressure  is  500  volts. 

The  watts  delivered  will  be  equal  to  the  electro- 
motive force  multiplied  by  the  current  in  am- 
peres, or  25X500=135,000  watts.  Since  746  watts 
equal  1  horse-power,  the  horse  power  delivered 
will  be  J-Wii°-^=°l''«a  liorse  power. 

The  current  passing  over  a  given  circuit  is  800 
amperes  and  the  resistance  of  that  circuit  is 
known  to  be  15  ohms.  What  is  the  horse  power 
expended  ? 

Ans.  In  this  case  C=800  and  R=1.5.  Substi- 
stituting  these  values  in  Ohm's  law  the  equation 
becomes 

E 
800=—  or  E=15X800=12,000 
15 
That  is   to  say,    the  electromotive  force  on  that 
circuit    is    13,000  volts.     The  number  of  watts= 
CXE  (amperes  multiplied  by  volts)  which  in  this 
case    is    800x13,000=9,000,000  watts.     Since  740 
watts  equal  one  horse  power 
9,600,000 

: =13  868!-f|   horse-power 

746 
The  electromotive  force  of  a  given  current  is  .500 
volts  and  the  resistance  of  the   circuit  is  25  ohms. 
How  many  horse  power  can  be  delivered? 

Ans.     E=500,  R=25.  Substituting  these  values 
in  Ohm's  law  the  equation  becomes 
500 

C= =30 

25 
That  is  to  say,   the   current  that   will  flow  under 
these    conditions    will  be   20  amperes.     Watts= 
CXE=20X500=10,000  watts.     (This  may   also  be 
called  10  liilowalts). 

watts    10,000        303 

Horse  power= = =13 — horse  power. 

746  746  746 

600  horse  power  are  delivered  over  a  given  cir- 
cuit, the  electromotive  force  of  which  is  500  volts. 
What  is  the  current? 

Ans.  Since  1  horse  power  is  equal  to  746  volts, 
600  horse  power  will  be  equal  to  600x746=447,600 
watts. 

Since  watts  are  equal  to  the  volts  multiplied  by 
the  amperes  there  will  be  as  many  amperes  as  500 
is  contained  times  in  447,600  watts 
447,600  1 

=895—  amperes. 

500  5 

A  street  car  motor  is  generating  10  horse  power 
while  taking  35  amperes.  What  must  be  the 
electromoti\e  force  of  the  current ■* 

Ans.  1  H.  p.  =746  watts.  10  h.  p.  =10X 746  watts= 
7,460  watts.     Watts=CxE=7,460.       But  C=35. 
Substituting  for  C  its  value  we  have  35E  =  7,460 
7460  5 

E= =313-  volts. 

35  35 

With  these  examples  the  use  of  Ohm's  law  and 
the  conversion  of  electrical  Into  mechanical  units 
andi  vice  versa  will  have  been  sufficiently  illu- 
strated to  show  the  extreme  simplicity  of  the  oper- 
ation. It  would  be  well  for  those  desiring  to  really 
familiarize  themselves  with  electrical  problems 
to  talce  figures  which  they  may  obtain  from  the 
actual  operation  of  the  roads  with  which  they  are 
connected  and  attempt  their  solution  in  the  same 
manner.  By  watching  the  ammeter  and  volt- 
meter in  the  power-house  they  can  obtain  an  end- 
less variety  of  problems  as  to  how  much  work  is 
being  done  on  the  line,  and  other  data  usually  ob- 
tainable at  the  office  will  enable  them  to  ring  in 
changes  on  these  problems  which  it  will  be  not 
only  interesting  but  exceedingly  instructive  to 
lavestigate. 


Local  Authorities  and  Their  Right  to  Make  Con- 
ditions. 


Warren,  0.— It  Is  reported  that  representatives  of 
a  Cleveland  company  are  looking  over  the  terri- 
tory with  a  view  to  connecting  all  the  leading 
Northern  Ohio  towns  between  Cleveland  and  the 
Ohio  river  by  an  electric  railway,  running  through 
Warren,  Youngstown,  Letonia,  and  on  to  East 
Liverpool,  with  branches  to  Salem  and  New  Lis- 
bon. It  is  not  thf.  Intention  to  commence  opera- 
tions for  a  year  or  so,  but  a  franchise  Is  asked  now 
so  as  to  have  the  right  of  way  to  avoid  any  delay. 


Judge  Mitchell,  of  th3  Supram3  Court  of  Penn- 
sylvania recently  handed  down  a  decision  in  the 
case  of  the  city  of  Allegheny  respondent  against 
the  Mill  vale  Riilway  Cj,  appellant.  Tne  case  is 
one  of  imoDrtanoe  a?  It  refers  to  the  powers  of 
lo3al  authorities  in  granting  privileges  to  street 
railway  companies.  Tne  court  deals  wi'h  the 
subject  generally.     Judge  Mitchell  says; 

"By  Section  9,  Article  17,  of  the  Constitution, 
'no  street  passenger  railway  shall  be  constructed 
within  the  limits  of  any  city,  borough  or  town- 
ship, without  the  consent  of  its  local  authori- 
ties.' This  language  is  repeated  in  Section  15  of 
the  Street  Railway  act  of  May  14,  1889,  P.  L, 
317;  but  this  is  merely  an  express  subjection  e.r. 
majore  cantela,  of  the  privileges  to  be  granted  by 
the  act,  to  the  terms  of  the  Constitution,  which 
would  be  Implied  without  It.  It  neither  enlarged 
nor  diminished  the  constitutional  powers  of  the 
local  authorities,  and  may,  therefore,  be  disre- 
garded. The  provision  of  the  Constitution  is  per- 
emptory and  unlimited.  It  is  part  of  the  pervad- 
ing intent  of  that  insLrument  to  give  local  bodies 
the  control  of  local  affairs.  The  public  history  of 
the  time  of  which  the  court  may  take  judicial 
notice,  shows  that  one  of  the  prime  objects  of  the 
people  in  calling  a  constitutional  convention  was 
to  do  away  with  special  legislation  which  inter- 
fered with  local  affairs,  or  granted  privileges  to 
particular  bodies  and  withheld  them  from  others 
with  a  semblance  of  partialitj'  rather  than  of 
equal  favor  to  all. 

"That  object  was  carried  out  in  the  constitution 
adopted  so  broadly  that  it  is  a  matter  of  grave 
doubt  whether  the  object  itself  has  not  sometimes 
been  defeated  by  tying  the  hands  of  the  Legisla- 
ture too  closely  to  permit  it  to  help  special  locali- 
ties with  special  needs  by  legislation  which  they 
really  want  and  ought  to  have.  But,  however 
that  may  be  In  other  matters,  the  provision  now 
under  consideration,  as  already  said,  is  peremp- 
tory and  without  expressed  limitation  of  any 
kind.  It  is  a  gift  directly  from  the  constitution 
to  the  local  bodies  and  needs  no  help  nor  permits 
any  Interference  from  the  Legislature.  If  any 
limitations  are  to  be  implied  by  the  courts  the  im- 
plication must  arise  from  clear  necessity,  as  ab- 
solute, as  peremptory  and  as  unavoidable  as  the 
constitutional  mandate  Itself.  The  burden, 
therefore,  is  on  the  party  affirming  that  the  exer- 
cise of  the  local  authority  is  not  valid.  Omiie 
mnjiis  in  se  eontinet  minvs.  The  man  who  can 
give  the  whole  can  give  part,  or  who  can  grant 
absolutely  can  grant  with  a  reservation  of  rent  or 
other  condition.  He  who  can  consent  or 
refuse  without  reason  does  not  make  his  consent 
or  his  refusal  either  better  or  worse  by  a  good  or 
a  bad  reason.  The  same  principle  applies  to  the 
present  subject. 

"It  Is  conceded  that  the  local  authorities  may 
impose  some  conditions,  such  as  those  relative  to 
the  police  power;  but  where  is  the  grant  to  any 
other  body  to  supervise  and  limit  the  conditions 
or  say  what  they  shall  be?  The  Legislature  clearly 
cannot  do  it.  The  very  purpose  of  the  provision 
was  to  put  an  end  to  the  Legislature's  interfer- 
ence. Nor  can  the  courts  trespass  upon  the  dis- 
cretion given  absolutely  by  the  Constitution  to 
the  local  bodies.  We  do  not  undertake  to  say 
that  no  condition  could  possibly  be  attached  to 
consent,  which  would  be  an  abuse  of  or  transcend 
the  discretion  given.  A  condition,  conceivable 
for  the  purpose  of  illustration,  that  the  members 
of  Council  voting  for  the  consent  should  have  per- 
petual free  passes  or  other  gratuities,  might  be 
declared  void  as  against  the  fundamental  princi- 
ple of  the  purity  of  the  administration  of  public 
affairs  for  the  public  benefit.  But  even  then  the 
question  would  remain  whether  the  consent  was 
not  void,  as  well  as  the  condition  on  which  it  was 
given.  But  It  would  require  a  verj'  clear  case  of 
the  contravention  of  some  controlling  and  para- 
mount principle  of  public  policy  to  justify  an  inter- 
ference by  the  courts  to  put  a  limit  on  the  un- 
limited Constitution. 

"There  Is  nothing  of  that  kind  here.  There  Is 
nothing  Illegal  In  the  conditions  as  to  the  rate  of 
fares  or  the  taxation  of  the  dividends.  The  Leg- 
islature could  have  Imposed  both  as  conditions  to 
the  grant  of  the  charter  or  could  have  delegated 
that  power  to  the  cities  as  a  condition  of  their 
consent.  If  the  authority  would  have  been  legal 
on  a  delegation  from  the  Legislature,  a  foHiori,  It 
cannot  be  Illegal  on  a  grant  from  the  Constitution. 
Neither  the  Constitution  or  the  Legislature  has, 
in  fact,  conferred  such  power  on  the  cities;  but 
the  illustration  holds  good  to  show  that  there  is 
nothing  in  the  conditions  Imposed  by  the  city  of 
Allegheny  Intrinsically  opposed  to  the  law  or  to 
public  policj'.  It  Is  not  a  question  of  the  muni- 
cipality's power  to  regulate  fares  or  tax  dividends. 
There  Is  no  contention  for  that.     If  the  city  was 


assuming  such  authority  as  against  the  railway- 
company  the  argument  for  appellant  would  be  of 
convincing  force.  But  the  city  is  not  doing  so. 
It  simply  sij's;  'I  have  the  sole  and  exclusive 
power  to  consent  or  refuse.  On  certain  conditions- 
I  consent,  otherwise  I  refuse.  I  don't  compel  you 
to  do  anything.  I  merely  give  you  a  choice  be- 
tween alternatives.  Y'ou  have  no  power  or  right 
to  demand  my  consent.  You  ask  it,  and  I  give  it 
on  my  own  terms  or  not  at  all.'  " 


THE  TESLA  ENGINE. 


At  a  recent  meeting  of  the  New  Y'ork  Electrical 
Society  Nikola  Tesla  delivered  an  address,  from 
which  we  take  the  following  extract; 
When  we  look  at  a  steam  engine  and  inquire  where 
the  power  comes  from  that  drives  the  steam  en- 
gine,we  will  always  find  that'the  power  comes  from 
a  little  box — a  cylinder  with  a  piston  in  it — and  all 
the  other  appurtenances  are  really  but  to  keep  It 
going.  Y''ou  may  do  away  with  the  flj'  wheel, 
with  the  cross  heads,  with  the  eccentrics,  with  all 
the  appliances,  provided  that  you  can  in  some 
other  simple  way  govern  the  motion  of  the 
mechanism.  So  then  my  first  idea  was  to  appl3' 
the  motion  of  the  piston,  which  Is  freely  mova- 
ble, to  a  magnetic  field,  to  move  a  magnet  or  a 
coil  in  a  magnetic  field,  and  so  generate  currents 
by  this  direct  motion.  Now  let  us  see  what  we 
can  do  in  that  respect.  First,  we  leduce  the 
weight  of  the  engine  for  the  same  pressure  and 
the  same  piston  speed  to  one-thirtieth  or  one- 
fortieth  if  not  one-fiftieth  of  its  weight.  Further- 
more, we  do  away  with  all  mechanical  frictions. 
The  engine  designed  according  to  my  ideas 
has  a  mechanical  efficiency  of  99f  per  cent.  Now, 
that  is  in  itself  a  very  big  Item  and  renders  It 
worth  while  endeavoring  to  make  this  mechanism 
a  commercial  success.  But  there  are  other  far 
greater  things.  You  will  find  that  engineers  of  ten 
say  what  an  advantage  it  Is  to  apply  the  direct 
motion  of  the  steam  piston  to  a  pump.  In  reality 
the  advantage  in  a  pump  is  but  a  very  minute 
one.  The  water  column  has  got  an  enormous 
inertia,  and  what  we  do  gain  in  the  direct  acting 
pump  Is  merely  a  matter  of  overcoming  some 
additional  frictions  which  we  have  in  the  ordi- 
nary engine.  We  may  take  the  mechanical 
efficiency — I  gather  the  data  from  various  works 
— we  may  take  the  efficiency  as  say  81 
to  82  per  cent,  at  the  full  load.  But 
the  efficiency  is  much  less  on  a  varying 
load.  Then,  furthermore,  we  have  got  these  var- 
iously estimated.  I  take  the  figures  which  I  have 
found  to  be  fair,  giving  this  as  the  efficiency.  Now 
the  dynamo  again  has  got  mechanical  losses  due 
to  friction,  and,  furthermore,  the  wire  is  never 
utilized  fully  in  the  dynamo.  In  my  construction 
the  dynamo  may  consist  of  a  simple  coil  of  the 
magnet,  and  a  simpler  coll,  which  is  all  immersed 
In  the  magnetic  field.  There  Is  no  useless  wire. 
Consequently  dynamo  and  engine,  if  they  are  re- 
duced considerably  In  weight,  Increase  in  effi- 
ciency. There  is  only  one  engine  which  can  equal 
it  in  output,  and  that  Is  the  turbine.  With  the 
steam  turbine  we  can  obtain  an  enormous  output, 
and  that  Is  the  reason  why  the  steam  turbine,  in 
my  opinion,  may  be  found  a  valuable  adaptation 
for  driving  dynamos;  and  then  convert  the  motion 
by  means  of  alternating  dynamos;  and  I  think  the 
steam  turbine  has  in  Itself  a  physical  cause  why 
it  cannot  surpass  a  certain  effioienc3',  that  is  that 
we  drive  turbines  by  impact.  A  turbine  might  be 
very  efficient  in  the  medium  which  propels  it 
were  Incomprenenslble  and  homogeneous,  But  it 
cannot  be  efficient  if  we  drive  it  by  means  of  iso- 
lated shocks.  Furthermore,  we  cannot  in  a  turbine 
gain  all  the  expansion.  These  causes,  I  tliink, 
will  limit  the  efficiency  obtained  in  turbines. 
But  In  reciprocating  mechanisms  we  can,  pro- 
vided we  obtain  a  sufficiently  high  speed  of  the 
piston,  expand  the  steam  at  an  enormous  rate.  It 
is  perfecti3'  practicable  in  these  mechanisms 
which  I  have  been  working  up  to  obtain,  if  you 
want,  a  speed  of  100  meters  a  second,  and 
while  I  do  not  contemplate  producing 
such  speeds  yet  it  Is  quite  possible  to 
do  it.  But  since  we  can  produce  higher  speeds 
we  might  as  well  Increase  the  speed  two  or  three 
times,  and  so  augment  the  activity  of  the  mech- 
anism and  raise  the  efficiency.  Furthermore,  as 
I  am  enabled  now  to  work  without  a  packing,  I 
found  that  in  these  mechanisms  the  packing  is 
actually  objectionable,  the  expansion  occurringat 
an  enormous  rate,  and  the  engine  being  of  such 
character  that  the  exhaust  can  be  reduced  to 
pretty  nearly  the  atmospheric  pressure  verj'  eas- 
ily. The  mechanical  friction  Is  reduced  to  such 
a  small  figure  that  we  can  raise  the  temperature 
of  the  steam  very  considerably..  You  know  that 
In  high  pressure  steam  engines  one  of  the  greatest 
troubles  is  the  lubrication.  We  can  go  so  far  with 
the  mineral  oil,  we  can  go  so  far  with  ordinary 
oil,  but  then  we  reach  a  point  at  which  we  cannot 
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go  any  further;  the  lubricant  will  not  work;  and  I 
am  informed  by  very  able  practical  engineers 
that  about  250  pounds  per  square  Inch  of  steam 
pressure  is  as  high  as  we  practically  go.  With 
this  engine  we  can  go  much  higher.  I  am  now 
preparing  a  boiler  which  will  give  me  up  to  350 
pounds  pressure.  Jt  is  very  important,  of  course, 
to  get  the  pressure  very  high.  In  these  mechan- 
isms we  are  confronted  with  two  things.  For 
what  are  they  going  to  be  used — for  light  or  for 
power?  If  we  want  to  drive  motors  we  must 
have  a  long  stroke  and  a  slow  frequency.  If  we 
want  to  operate  lamps  then  we  want  a  very 
short  stroke  and  a  very  rapid  motion.  To  have 
a  high  speed  with  short  stroke  we  must  have 
a  great  initial  pressure,  because,  you  know,  the 
number  of  vibrations  increases  only  as  the  sq-iare 
root  of  the  pressure.  So  if  we  want  to  have  twice 
the  number  oi  vibrations  we  must  have  four 
times  the  pressure.  But,  on  the  other  hand,  four 
times  the  pressure  and  twice  the  number  of  vibra- 
tions means  eight  times  the  output.  So  It  is  very 
important  in  this  mechanism  in  which  the  power 
depends  on  the  square  to  obtain  as  high  a  pressure 
as  possible.  It  is  on  this  line  now  that  I  am  work- 
ing. 

We  have  had  such  reciprocating  engines  as  far 
back  as  1868  or  1870,  and  it  would  be  a  very 
erroneous  idea  to  think  that  I  had  evolved  some- 
thing radically  novel  in  that  part  of  the  mechan- 
ism. 

It  is  more  economical  to  produce  rapid  vibra- 
tions than  low  vibrations.  But  so  far  as  the 
economy  of  the  dynamo  is  concerned,  and  so  far 
as  the  economy  of  the  engine  in  general  is  con- 
cerned, it  is  better  to  produce  a  long  stroke,  be- 
cause a  long  stroke  means  a  high  velocity. 

I  have  an  apparatus  which  runs  lights  in  the 
laboratory,  and  shortly  I  think  I  will  have  some- 
thing which  will  be  ready  for  practical  applica- 
tion.   I  think  I  am   not   mistaken  in  believing 


THE  WORKS  OF    THE  J.  W.  FOWLER  CAR 
COMPANY. 


The  new  factory   which   has  been   erected  by 
the  J.  W.  Fowler  Car  Company,  at  Elizabethport, 


x 


together  with  the  greatest  facilities  for   maufact- 
ure. 

The  factory  comprises  eleven  brick  buildings, 
with  a  total  of  100,000  sq.  ft.  of  floor  space.  The 
buildings  are  arranged  somewhat  in  the  form  of 
the  letter  U,  a  covered  passageway  being  provided 


J.  W.  COOPER. 

N.  J.,  is  shown  in  the  accompanying  Fig.  1. 
These  works,  which,  it  is  well  known,  have  been 
built  during  the  last  year,  are  equipped  with  the 


J    W.  FOWLEK. 

between  two  wings  as  shown  in  the  figure.  The 
arrangement  is  such  that  the  movement  of  the 
material  used  in   the  construction  of  the   cars  is 


GENEEAL    VIEW    OF    THE    WORKS    OF    THE    J.    W.    FOWLER    CAR   CO.    AT    ELIZABETPORT,    N.    J. 


that  we  are  going  to  have  very  shortly  a  means 
at  hand  of  producing  twice  as  much  electricity 
from  coal  as  we  can  produce  at  the  present  time 
— provided  I  am  not  mistaken.  This  Is  subject, 
of  course,  to  a  test,  but  I  am  quite  confident  that 
it  can  be  done. 


Florence,  Cal. — An  electric  railway  from  CaSon 
to  Florence  has  been  projected. 


latest  and  most  approved  appliances  for  the  man- 
ufacture of  street  railway  cars  and  all  necessary 
parts  for  the  complete  rolling  stock  of  a  street 
railway  company,  including  in  this  category 
snow  plows  and  snow  sweepers,  as  well  as  every 
variety  of  passenger  car.  Tne  works  werj 
erected  under  the  supervision  of,  and  are  operated 
and  managed  by  persons  of  long  experience  in 
just  this  class  of  work,  and  represent  the  most 
approved   ideas  for  securing  the  best  of    work. 


constantly  in  one  direction,  reducing  to  the  mini- 
mum all  necessary  transportation,  the  receipt  of 
lumber  being  at  the  northwestern  tnd  of  the 
works,  and  the  shipment  of  the  cars  at  the  eastern 
end,  as  shown. 

Following  the  raw  material  as  it  is  handled  at 
this  factory,  we  enter,  first,  the  kiln-dry  rooms. 
These  are  two  In  number,  with  concrete  floors, 
and  have  a  total  capacity  of  00,000  ft.  of  lumber 
each.     The    process  of  drying  and  seasoning    is 
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aided  by  a  draft  of  hot  air  supulied  by  a  Sturte- 
vant  blower  fan  which  iceeps  a  continuous  cur- 
rent of  hot  air  passing  through  the  rooms.  Ad- 
joining the  liiln-dry  rooms  is  a  lumber  shed, 
with  a  capacity  of  500,000  ft.  of  Iciln-drled  lum- 
ber, and  opening  into  this  i3  a  third  build- 
ing containing,  on  the  ground  floor,  the  mill,  and 
on  the  second  floor,  the  cabinet  shop.  Bath  of 
these  are  furnished  with  a  great  variety  of  wood- 
working machinery,  of  the  latest  pattern,  nec- 
essary for  performing  the  varied  work  pertaining 
to  the  manufacture  of  street  cars. 

Continuing  in  the  direction  which  the  material 
takes,  the  visitor  next  enters  the  body  shop,  where 


superintendent   of    cjnatructlon,    John    Hutton; 

sup3rintendent  of  supply  department,  John  Eng- 
land; superintendent  of  machine  department, 
James  Grady.  In  the  sales  department  of  the 
company  is  George  S.  Whipp. 

The  president  of  the  company,  John  W.  Fowler, 
whose  portrait  we  present.  Is  well  known  in  the 
street  railway  fraternity.  The  development  of  a 
high  standard  of  street  car  construction  is  due  in 
large  measure  to  Mr.  Fo«ler,  who  has  always  In- 
sisted that  the  products  of  his  works  should  be  of 
the  best,  both  in  material  and  workmanship. 

Mr.  Fowler  started  In  the  manufacture  of 
stre.?t    railway    appliances    In    1877,  when    the 


commenced  on  the  Ellzabethport  factory  of  the 
new  company,  which  was  put  in  operation  Sep- 
tember C,  1893. 

Mr.  Fowler  was  born  on  Long  Island,  in  1848, 
and  is  now  a  resident  of  Brooklyn.  He  is  also 
the  owner  of  a  beautiful  country  residence  at 
Northport,  L.I. 

Mr.  Fowler  is  ably  assisted  in  his  present  work 
by  John  W.  Cooper,  treasurer  of  the  company, 
and  a  lifelong  friend  of  Mr.  Fowler.  Mr.  Cooper 
was  born  in  the  City  of  Brooklyn  in  184.5.  At  the 
age  of  fourteen  years  he  entered  upon  his  busi- 
ness career,  which  has  so  far  been  a  very  satisfac- 
tory one,  both  to  himself  and  to  his  immediate 
social  and  business  acquaintances. 

His  first  employers  were  Metcalf  &  Duncan, 
ship-brokers,  whose  office  was  at  23  South  street. 
A  more  promising  position  was  oifered  him  by 
Davis,  Morris  &  Company,  drug  brokers,  then 
at  87  Wall  street,  but  now  (under  the  firm 
name  of  Davis,  Wolt  &  Company)  58  Pine 
Street.  Finally,  he  became  connected  with  Mr. 
Thompson  in  the  South  American  trade,  where  he 
engaged  his  time  as  chief  clerk  and  confidential 
man  for  six  years.  He  was  with  Mr.  Thompson 
for  eight  years,  the  last  two  of  which  he  had  a 
special'  interest  in  the  business  welfare  of  this 
house.  About  1870,  Mr.  Cooper  established  him- 
self at  No.  259  Front  Street,  but  has  since  removed 
his  office  and  warerooms,  to  Nos.  30  and  38  Dover 
Street. 


FIG.  2.      SNOW  SWEEPER  BUILT  BY  THE  J.  W.  FOWLEK  CAK  CO. 


the  different  parts,  when  finished  In  the  mill  and 
cabinet  shop,  are  taken  to  be  fitted  together.  A 
spur  from  the  railroad  tracks  enters  into  this  room 
through  the  covered  passage-way  already  men- 
tioned, which  is  thirty-two  feet  wide  and  is 
lighted  by  skylights.  This  enables  the  company 
to  load  the  bodies  of  the  cars  and  the  trucks  di- 
rectly onto  the  platform  cars  for  shipment. 

On  each  side  of  this  passage-way  are  located 
the  rest  of  the  buildings  comprising  the  factory 
of  the  J.  W.  Fowler  Car  Company.  Each  building 
is  two  stories  in  height  and  entirely  distinct  from 
those  on  each  side,  though  connected  by  passage- 
ways on  each  floor,  so  that  easy  access  is  allowed 
from  one  to  the  other.  These  different  shops  in- 
clude the  body  room,  trimming  room,  varnish 
shop,  machine  shop,  brass  foundry,  engine  room, 
register  and  stove  departments,  etc.  Particular 
attention  is  paid  by  the  J.  W.  Fowler  Car  Com- 
pany to  the  manufacture  of  snow  sweepers  and 
snow  plows.  Fig.  3  shows  one  of  the  many 
sweepers  built  bj-  the  company  this  season  for 
service  during  the  winter  on  different  roads. 
This  one  was  built  for  the  Atlantic  Avenue  Rail- 
way Company  of  Brooklyn,  N.  Y.  The  cab  is 
short,  the  motorman  standing  on  the  outside.  The 
cabs  are  furnished  with  windows  at  the  sides  and 
ends,  affording  plenty  of  light  and  permitting  in- 
spection of  the  street  and  roadway  by  the  oper- 
ators. Doors  are  located  at  each  end  of  the  cab. 
To  permit  of  easy  access  to  the  motors  and  brooms, 
one-half  of  one  side  of  the  cab  Is  made  detachable. 
This  side  can  be  removed  in  a  short  space  of  time, 
and  can  be  put  In  place  again  just  as  rapidly. 

The  revolving  brooms,  which  are  of  rattan,  are 
thirty-seven  inches  in  diameter  and  are  driven  by 
special  motors,  so  that  their  speed  is  entirely 
Independent  of  the  speed  of  the  sweeper.  In  this 
way,  in  case  a  heavy  drift  is  encountered,  the 
brooms  can  be  operated  at  full  speed,  while  the 
sweeper  advances  slowly.  Connection  between  the 
broom  shaft  and  motor  shafts  is  made  by  sprocket 
chains  manufactured  by  the  Link  Belt  Engineer- 
ing Company,  of  Philadelphia.  In  addition  to 
the  revolving  brooms,  the  mould  boards  of  the 
sweeper  are  also  equipped  with  rattan  brooms  to 
clear  the  tracks  of  snow.  The  motors  employed 
are  of  the  Westinghouse  type,  but  any  type  of 
motor  can  be  used. 

Every  pan  of  the  sweeper  is  made  with  special 
care  to  provide  sufficient  strength  for  the  neces- 
sarily arduous  work  imposed  upon  a  sweeper,  and 
extra  strong  knuckle  joint  brakes  form  part  of 
the  equipment. 

The  personnel  of  the  J,  W.  Fowler  Car  Com- 
pany is  a  strong  one,  and  Includes  the  following 
well-known  names;  President,  John  W.  Fowler; 
treasurer,  John  W.  Cooper;  secretary,  R.  C.  Swan; 


first  car  register  of  the  firm  of  Lewis  & 
Fowler,       was       upon       the       market.  Mr. 

Fowler  was  previous  to  this  time,  and  had  been 
for  a  number  of  years.  In  the  mechanical  depart- 
ment of  the  Brooklyn  City  Railwaj'  Company. 
The  success  from  the  start  achieved  by  this  reg- 
ister led  to  an  extension  of  the  manufacturing 
business  of  the  firm  with  which  Mr.  Fowler  was 
then  connected,  to  other  street  railway  appli- 
ances, and  on   December   1,    1883,    the   firm  was 


A  Comparative  Rsport  of  Massachusetts  Railways. 

In  the  annual  report  of  some  of  the  Massachu- 
setts railway  companies  some.,  interesting  facts 
are  brought  to  light,  and  none  more  so  than  a 
comparison  of  the  figures  of  steam  and  street 
railways.  The  reports  are  made  up  to  June  30. 
The  Boston  &  Maine,  Boston  &  Albany,  New  York 
&  New  England  and  Fitohburg  railroads  carried 
91,077,130  passengers.  The  West  End  Street 
Railway  carried  145,008,370  passengers,  this  in- 
cluding free  transfers.  On  the  steam  railroads 
302  fatal  injuries  are  reported  and  on  the  AVest 
End  20.  Oi  this  number  45  of  those  killed  on  the 
steam  railroads  were  passengers,  and  on  the  West 
Ena,  one.  Of  those  killed  on  the  steam  roads, 
about  300  were  employes. 

On  the  steam  roads  1,470  were  injured,  and  on 
the  West  End  310.  On  the  steam  railroads  one 
person  was  killed  or  injured  to  every  23  225  miles 
run.  On  the  West  End,  one  person  was  killed  or 
injured  to  every  56,575  miles  run.    In  this  oonnec- 
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merged  into  the  Lewis  &  Fowler  Manufacturing 
Company.  Mr.  Fowler  being  elected  president 
of  the  company.  The  business  of  the  company 
was  continued  at  the  same  place,  No.  8 
Columbia  Heights,  Brooklyn,  until  April,  1886, 
when  owing  to  the  large  increase  of  business,  the 
factory  was  moved  to  larger  quarters  on  Walworth 
street,  where  Mr.  Fowler  remained  president  and 
manager  until  November,  1892,  when  he  resigned 
his  position  and  sold  out  his  interest  In  the  com- 
pany, having  served  nine  consecutive  years  as  its 
president.  In  March,  1893,  the  J.  W.  Fowler  Car 
Company  was  organized.     Work  was  immediately 
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tion  It  should  be  noted  that  the  cars  of    the  West 
End  railway  run  upon  the  thoroughfares. 

It  is  a  slgniflcant  fact  that  out  of  145,068,370 
passengers  carried  by  the  West  End  road,  but  one 
was  killed,  and  there  was  but  one  Injured  to  every 
858,392  carried.  On  the  steam  railroads  there 
was  one  fatal  injury  In  every  3,794,840  carried, 
and  one  injury  in  every  427,592  carried.  The 
steam  roads  ran  18,864,235  passenger  miles,  and 
the  West  End,  18,669,809  passenger  miles. 
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The    Practicability  of  Electric  Conduit  Railways.* 


BY  ALBERT  STETSON. 

Two  j'ears  ago,  If  an  eleotrloal  engineer  had 
been  asked  as  to  the  practicability  o£  an  electric 
conduit  railway,  he  would  probably  have  shrugged 
his  shoulders  and  expressed  great  skepticism 
as  to  ultimate  success.  The  writer  hopes  to  be 
able  to  show  that  some  real  progress  has  been 
made  since  then,  and  that  the  way  out  of  the  dilfi- 
culty  is  in  sight.  Electric  traction  for  street  rail- 
ways has  come  to  stay,  and  we  must  choose 
between  the  trolley,  secondary  battery  and  a  con- 
duit construction  (either  slotted  or  closed). 

Secondary  batteries  have  been   used  in   nearly 
every  large  city  of  the  civilized  world,  to  supply  the 
demands  for  electric  traction,  but  have  been  given 
up  as   too  costly.     I  know  there   are  still    people 
who  are  willing   to  spend   their    money  on    this 
ignis fatuus,  but  the   number   is  growing   beauti- 
fully less  year  by  year.     The   writer  has  spent 
much  time  in  investigating  the   subject  here   and 
abroad,  has  examined  everything  in  this  line  that 
Europe  has  otfered,  and  he   asserts,  without  fear 
of  successful  contradiction,  that  not  one  instance 
can  be    found   in    the    world    where  a   traction 
secondary  battery  has  paid  an   honest   dividend. 
The   cars  (if   supplied  with   sufBcient  power)  are 
too  heavy  for   ordinary   track   construction,   the 
heaviest    ballasted  steam    track    being    scarcely 
good   enough   to   insure  them  a  commercial  life. 
The  conditions  essential  to  the  life  of  a  secondary 
battery,  are  large,  thick  and  heavy  plates.     Such 
a  battery  can  probably  be  commercially  employed 
in  lighting  stations,  but   those  are  diametrically 
opposed  to  the  conditions  for  a  traction   battery. 
In  traction,  the  batterj-  must  be  small  (on  account 
of  the  limited  space  at  our  disposal),  and  it  must  be 
light;  for  every  150  pounds  of  lead,  carried  means 
the  cost  of  transporting  a  passenger.     To  run  suc- 
cessfully, we  must  be  able  to  ascend  such   grades 
as  exist  in  railway  work,  and  when  sufficient  bat- 
tery power    for  this   Is   carried,  the  car    becomes 
unwieldy.     A  sudden  call  for  power  from  a  small 
battery  may  tear  it    all    to  pieces,  and  the  "self- 
contained"  car  then    becomes    anything  but  an 
"ideal"  motive  power.     When,  in   1881,  Sir  Wm. 
Thomson  carried  across  the  channel,  Faure's  lit- 
tle box  containing   1,200,000  foot-pounds  of  elec- 
trical energy,  great  hopes  were  excited,  and  those 
million  foot-pounds  of  energy  were  soon   changed 
into  millions  of  shares,  and  that  changing  process 
has  been  going  on  ever  since.     The  average  inves- 
tor did  not,  of  course,    know  that    those    large 
figures  represented  about  the  energy  of   li  ounces 
of  coal,  and  that,  if  Sir  William  had   brought  his 
pockets  full  of  good   cannel   coal,  the  supply  of 
energy  in  Old  England  would  have  been  much  in- 
creased, but  investors  did   believe  that  there  was 
the   "ideal"   system  for    electric    traction.     The 
best  electrical,   chemical,  mechanical  and    engi- 
neering skill  was  employed.   Improvements  were 
made  on   the    original   cell,    millions    upon  mill- 
ions   of    dollars    were    spent,    and     the    results 
have     been      financially     disastrous.      Remem- 
ber, please,  that,  to  any  but  the  electrical  crank, 
the  treasurer's  books  are  the  court  of  last  appeal. 
The  experience  has  been  costly,  and  the  shores  of 
Old   England   are  strewn   with   the  wreckage  of 
secondary    battery    ventures,    and    the  bones  of 
many  a  victim  lie  bleaching  in  the  sun.     But  has 
nothing  been  done  since  then  that  gives  promises 
of  better  things?    Judged  by   my   standard  (the 
dividends  paid)  I   answer,  "No!"  and  to  one  who 
understands  the   principles  involved  in  a  success- 
ful traction  battery,  there  seems  to  be  nothing  in 
sight  to  bid  us  hope  for   a  successful  solution  of 
the  difficulty  from  this  direction.     Should  future 
metallurgists  make  us  acquainted  with  some  new 
metals,  or  should  a  cheap  supply  of  palladium  be- 
come  available,  the   problem    may  be    changed. 
But  the  writer   believes   the   experiments   of   the 
E.  P.  S.  company   in   England,  and   those  of  the 
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Julien  company  in  this  country  exhausted  the 
possibilities  under  commercial  conditions,  and 
that  we  have  seen  no  better  battery  than  theirs. 
It  is  often  said  that  the  patent  complications 
stopped  the  secondary  battery  experiments  in  this 
country  (they  did  not  in  Europe),  but  1  am  unable 
to  understand  how.  The  Brush  company  has  the 
patent  rights,  and  the  Julien  company,  or  its 
successors,  the  exclusive  license,  and  I  have  not 
heard  of  any  extraordinary  exertions  on  the  part 
of  the  Brush  company  to  reduce  theii?  surplus  by 
secondary  battery  experiments — and  I  do  know 
that  the  cars  used  in  the  Julien  company's  Fourth 
Avenue  trials  are  for  sale  at  "genuine  bargain" 
prices.     I   admit   that   I   may  be   mistaken,  but 


FIG.  1.      CONDUIT  SHOE. 

universal  experience  is  a  pretty  sate  guide,  and 
anyone  trying  to  work  out  a  system  of  accumula- 
tor traction  has  my  sympathy,  and  my  prayers 
that  he  may  early  see  the  error  of  his  way  and  re- 
turn to  the  fold  before  the  last  fatted  calf  has  been 
killed  and  eaten! 

[Mr.  stetson  then  discussed  at  considerable  length  some 
-of  the  various  types  of  conduits  that  have  been  used  when 
•in  experimental  work  or  iu  actual  service,  condemning 
these  in  nearly  every  instance  and  describes  in  the  follow- 
ing manner  his  own  conduit — Ens.]. 

A  conduit  is  used,  similar  to  that  of  cable  roads, 
but  .nothing  like  so  large  or  expensive.  With  our 
improved  shoe,  a  conduit  two  or  three  inches  wide 
and  seven  inches  deep  will  answer  perfectly.  In 
the  slot  of  the  conduit,  attached  to  the  cars,  runs 
a  shoe  extending  nearly  the  entire  length  of  the 
car. 

Fig.  1  shows  the  shoe  detached  from  the  oar; 
the  upwardly  projecting  pieces  are  the  guides  for 
making  the  shoe  follow  the  cor  dull  and  conform 
to  the  curves. 

The  shoe  is  so  supported  that  should  the  car 
leave  the  track  it  detaches  itself  immediately  and 
remains  on  the  top  of  the  conduit.  It  cannot  be 
caught,    as  the  cable   grip    sometimes   does,   and 


FIG.  2.      BOX  CLOSED. 

drag  the  car  along  through  crowded  streets  at  a 
dangerous  speed.  As  seen  in  the  illustration,  the 
shoe  is  somewhat  like  a  cigar  in  shape,  so  as  not 
to  give  any  sharp  blow  to  the  contact  arms.  The 
sides  of  the  shoe  are  formed  of  conducting  mate- 
rial, insulated  from  each  other,  and  perfectly  flex- 
ible so  as  to  follow  any  curves.  The  shoe  can  be 
attached  to  and  detached  from  a  oar  in  five  to  ten 
seconds. 

In  the  conduit  are  placed  two  insulated  cables, 
a  metallic  return  being  used.  This  I  regard  as 
necessary  to  ensure  perfectly  safe  working. 
These  cables  run  IntD  and  through  contact  boxes 
placed  at  intervals  of  ten  feet  on  each  side,  they 
being  arranged  diagonally  opposite,  so  that  the 
distance   between   the    boxes   is  about   five  feet. 


The  construction  of  the  boxes  and  the  functions 
of  their  various  parts  will  be  really  understood 
from  the  illustrations.  One  shows  the  box  closed 
and  the  cable  running  into  the  box,  the  other  the 
box  opened  and  the  method  of  securing  contact 
with  the  cable  (see  Figs.  2  and  3). 

The  main  Is  carried  into  the  box  and,  as  can  be 
seen,  the  lead  and  insulation  removed  for  about 
two  inches.  Onto  this  bared  cable  there  is 
placed  a  brass  clamp  with  two  upwardly  project- 
ing tongues. 

The  contact-making  portion  of  the  device  is  a 
vertical  rod,  having  at  its  upper  end  an  arm  pro- 
jecting into  the  conduit,  and  at  its  lower  end  a 
brush  adapted  to  be  brought  into  contact  with  the 
tongues  attached  to  the  cable.  This  rod  and  its 
bearings  must,  of  course,  be  properly  insulated 
from  the  contact  box.  When  no  car  is  passing, 
the  brush  is  out  of  all  electrical  connection  with 
the  current  conductor,  but  when  the  shoe  on 
the  car  reaches  the  arm  projecting  into  the  con- 
duit, It  swings  it  to  one  side,  bringing  the 
brush  on  the  rod  into  contact  with  the  tongues 
fastened  to  the  conductor,  and  the  current  passes 
to  the  motor  on  the  car.  As  soon  as  the  shoe  on 
the  car  has  passed  the  box,  a  torsion  spring  forces 
the  rod  back  into  its  normal  position,  and  that 
box  is  dead.  The  box  is  filled  as  far  as  it  can  be 
without  interfering  with  the  movement  of  the 
brush  with  solid  paraffine,  and  above  that  with 
"transil  oil."  This  makes  excellent  insulation. 
Of  course  the  spindle  at  times  becomes 
"alive,"  and  its  bearings  are  thoroughly  insu- 
lated from  all  parts  of  the  box  and  cable.  Noth- 
ing can  be  better  than  an  insulated  cable,  covered 
throughout  its  entire  length  with  a  highly  resist- 
ing material,  and  at  the  points  where  current  is 
supplied  to  the  car  an  insulation  practically  in- 
finite. 

No  accident  to  persons  or  animals  appears  pos. 
sible  with  this  system.  To  avoid  sparking  within 
the  box,  the  ends  of  the  shoe  are  made  of  insulat- 
ing material,  thereby  establishing  mechanical 
contact  within  the  box  before  the  metallic  portion 
comes  into  ootitact  with  the  arm,  and  also  hold- 
ing the  inside  contact  after  the  current  ceases  to 
fiow  to  the  motor.  This  is  an  important  feature, 
for  without  such  an  arringement  the  brushes 
would  soon  burn  out,  the  oil  become  carbonized 
and  the  boxes  useless. 

Thus  far  I  have  described  the  box  that  we  used 
at  the  Island,  but  it  has  long  since  been  consigned 
to  the  usual  receptacle  for  the  rejected  produc- 
tions of  progressive  inventors.  It  did  its  work 
and  did  it  well,  it  pointed  the  way  to  better 
things,  and  we  have  several  forms  of  box,  en- 
tirely obviating  the  defects  in  the  first.  The 
number  of  working  parts  has  been  reduced,  and 
we  now  have  the  device  brought  down  to  its  low- 
est terms.  I  regret  that  it  is  not  possible  for  me 
to  show  these  improvements,  but  patents  have 
not  been  obtained  on  some,  and  on  others  not  yet 
applied  for. 

As  a  guide  for  future  investigators,  I  will  enu- 
merate the  best  features  and  the  defects  of  the 
old  box  as  I  understand  them.  1st.  Its  insula- 
tion was  excellent,  that  is,  the  theory  of  its  in- 
sulation was.  But  oil  insulation  is  in  many  cases 
a  fraud,  a  deception  and  a  snare.  The  best  oil 
insulation  is  not  so  good  as  that  of  air  containing 
SQfo  of  moisture.  Oil  and  water,  perhaps,  won't 
mix,  but  oil  will  attract  moisture,  and  the  two 
will  make  an  emulsion  that  will  cause  the  In- 
vestigator much  sorrow  and  mental  anguish. 
Ordinary  paraffin  oil,  even  the  highest  grades  ob- 
tainable, contains  a  great  deal  of  water,  which,  in 
a  device  like  this,  will  cause  disastrous  short-cir- 
cuiting. Transil  oil  seems  the  best  for  the  pur- 
pose. At  Coney  Island,  before  we  adopted  transil 
oil,  our  boxes  would  go  wrong,  in  spite  of  all  we 
could  do,  and  we  only  discovered  the  trouble  by 
putting  some  of  our  oil  in  a  bottle  to  settle  over 
night,  and  in  the  morning  found  an  abundance  of 
water  in  the  bottom.  Solid  paraffin  is  the  only 
substance  that  we  found  capable  of   withstandiDg 
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the  action  of  paraffin  oil,  and  it  must  be  the  re- 
fined variety,  such  as  is  sold  in  hard,  white 
cakes.  Its  use  even  was  discarded,  for  when  the 
water  would  work  down  the  spindle  through  our 
imperfect  stuffing  box,  the  solid  layer  formed  a 
bed  for  the  moisture  to  rest  upon,  and  being  close 
to  our  brush,  it  short-circuited  the  bos.  It  is 
better  to  let  the  moisture  settle  to  the  bottom  of 
the  bos,  out  of  harm's  way.  I  don't  think  oil 
should  be  used  on  account  of  its  insulating  pro- 
perties, but  for  keeping  the  working  parts  from 
rusting.  2d.  Our  old  box  was  made  in  severa 
parts  (a  mistake,  remedied  in  our  new  one-piece 
box),  the  joints  required  planing,  an  expensive 
operation.  Paraffin  oil  is  difficult  stuff  to  hold, 
going  through  almost  everything.  In  the  joints 
we  used  oil  paper,  screwed  them  together  as 
tightly  as  possible,  but  the  oil  softened  the  paper 
and  the  boxes  leaked.  This  we  remedied  by 
painting  the  joints  with  "Insullac,"  which  with- 
stood the  oil  excellently.  3d.  Our  stuffing  box 
was  a  crude  device,  and  did  not,  in  man}'  cases, 
keep  out  the  water;  but  this  Is  a  simple  mechani- 
cal affair  remedied  in  our  new  bo.xes.  4th.  A 
torsion  spring  is  not  so  good  as  a  straight  one,  nor 
so  reliable  in  its  action.  5th.  We  had  a  short 
brush  in  our  box,  when  a  long  one  should  be  used. 
Flexlbilit}'  and  sure  contact  are  thereby  secured. 
6th.  It  was  a  mistake  to  have  the  two  upwardly 
projecting  tongues;  one  contact  is  the  thing,  and 
the  brush  al>va}'S  resting  against  It  when  the  shoe 
touches  the  arm.  Otherwise  there  will  be  a  break 


on  reversing  and  consequent  "frilling"  of  the 
brushes,  with  carbonization  of  the  oil.  7th.  To 
make  an  oil-tlgbt  joint  between  the  cable  and  the 
box  was  almost  an  impossibility.  We  taped  the 
cable  where  It  entered  the  box,  but  when  it  was 
tightened  up  there  was  often  contact  between  the 
lead  covering  and  the  box.  8th.  The  box  Is  too 
large.  !)th.  Great  care  must  be  used  In  selecting 
and  laying  the  cable.  A  slight  defect  gives  leak- 
age; this  decomposes  the  alkaline  earths;  chlorine 
and  caustic  soda  are  perhaps  produced,  and  the 
cable  eaten  away.  Every  joint  must  be  carefully 
made  and  carefully  scaled.  Some  one  may  say 
that  It  Is  Impossible,  but  I  answer  It  Is  the  duty  of 
the  supervising  engineer  to  see  that  It  is  properly 
done.  If  anyone  thinks  this  cannot  be  done,  he  is 
nt»l  my  Ideal  englneir,  and  certainly  does  not  want 
to  meddle  with  electric  conduit  railways.  These 
arc  the  >lefeclH,  but  wc  have  cured  Ibcm  all  in 
our  new  Rysl<;m.  The  excellent  principle  of  the 
old  box  has  remained  unt^iuched  by  long  experi- 
ment, the  lnl<irally  yielding  arm  being  the  only 
form  likely  t'l  answer  the  purfiose. 

The  qucallon  ha*  often  been  raised  as  to  whether 
•now  and  Ice  would  clog  up  the  conduit  and  stop 
Ihc  car.  The  experience  with  the  Cleveland 
Bentley-Kolghtrond  shows  that  snow  did  not  slop 
a  road  with  a  bare  cooductur  in  the  conduit,  and 


it  certainly  could  not  affect  ours.  You  must  drain 
the  conduit,  and  during  such  weather  as  the  con- 
duit might  get,  if  left  to  itself,  frozen  up,  it  may 
be  necessary  to  run  a  car  over  the  track  at  inter- 
vals all  night.  But  this  would  only  be  required 
once,  say,  in  a  winter. 

I  believe  that  our  road  has  solved  the  question 
of  conduit  traction.  I  have  not  meant  in  my  re- 
view of  other  systems  to  be  in  the  least  unjust  to 
other  workers  in  the  same  field.  I  only  take  my 
stand  on  other  well-e3tablished  principles,  keep 
strictly  to  the  laws  of  nature  and  electricity,  take 
our  climate  as  it  is  and  our  streets  as  we  find 
them,  and  I  assert,  without  fear  of  successful  con- 
tradiction, that  any  road  to  succeed  must  be  laid 
down  x:)raoticaliy  on  these  lines. 

To  sum  up,  then,  the  objects  of  such  a  system 
are:  To  remove  from  the  streets  of  our  cities  and 
large  towns  the  unsightly  structure  that  the 
trolley  construction  demands;  to  dispel  all  chance 
of  Injury  to  persons  and  animals;  to  present  no 
such  lightning  conductor  as  the  trolley  line 
forms;  to  offer  no  obstacle  to  the  work  of  the  fire- 
men, in  case  of  a  conflagration;  to  remove  all  risk 
of  fires  being  set  bv  the  electric  current,  as  fre- 
quently takes  place  with  the  trolley;  to  avoid  cor- 
roding action  on  water  and  gas  pipes,  and  the  iron 
foundations  of  buildings.     Finally,   to  furnish  all 


AN       ALTJMINIUM        STATIONAEY        FARE 
EEGISTEE. 


The  accompanying  Illustration  shows  a  new 
type  of  fare  register  for  street-cars  placed  on  the 
market  by  the  International  Register  Company  of 
300  Dearborn  Street,  Chicago.  In  designing  this 
register  the  aim  has  been  to  produce  a  simple, 
durable,  and  accurate  piece  of  apparatus  and  one 
which  at  the  same  time  was  artistic  in  design. 

The  machine  is  a  double  register,  with  a  round, 
clock  face,  the  design  having  a  tally,  or  perma- 
nent register,  with  a  capacity  of  one  hundred 
thousand  fares,  and  a  trip,  or  changeable  register, 
with  a  capacity  of  one  hundred  fares  and  capable 
of  being  cancelled  and  returned  to  zero.  The  per- 
manent register  is  composed  of  a  series  of  five 
wheels,  or  dials,  arranged  in  a  horizontal  row 
across  the  face,  just  below  the  center.  The  fig- 
ures on  this^  dial  are  easily  distinguished  at  a 
distance.  The  cards  used  are  entirely  machine 
cut  and  no  springs,  or  pawls,  whatever,  are  em- 
ployed. It  is  Impossible  to  change  the  reading  of 
the  dial  in  either  direction  even  though  the  tally 
dials  are  exposed. 

The  trip  register  comprises  a  pointer  and  a 
main  dial  the  latter  being  divided  into  one  hun- 
dred   equal    spaces   around   its  outer  edge,    the 


AN  ALUMINIUM   FARE  BEGISTER. 


the  advantages  of  electric  traction,  without  any 
of  the  present  attendant  evils. 

The  main  advantages  of  such  a  system  are 
evident,  but  there  are  others.  The  car  runs  back- 
wards as  well  as  forwards,  .and  Is  handled  as  nicely 
and  easily  as  a  locomotive.  There  is  no  trolley 
wheel  to  slip  olf  the  wire,  depriving  the  motorman 
of  his  power  at  the  very  time  he  needs  it  most  to 
prevent  accidents. 

I  have  endeavored  to  present  our  system  to  you 
as  it  Is.  I  have  not  In  any  manner  exaggerated 
Its  advantages,  nor  do  I  speak  as  one  who  is  Ird  to 
be  enthusiastic  over  something  tlial  is  new,  I  am 
too  experienced  in  such  matters  and  have  seen 
loo  many  new  things  spring  Into  momentary  noto- 
riety, only  to  bIii1<  into  oblivion.  I  believe  in  the 
practlcabliliy  of  the  electric  conduit,  and  believe 
that  you  can  |jn)lltably  devote  your  atlc^iillon 
to  the  forwarding  of  that  method  of  electric 
traction, 

Indianapolis. -An  attempt  to  wreck  a  car  on  llie 
Irvlnglon  line  was  made  Tuesilay  night.  A  heavy 
wire  was  stretched  across  the  tracks,  the  ends 
being  fastened  to  a  telegraph  pole  and  one  of  thi^ 
center  [kjIcs.  The  car  struck  the  wire  and  was 
stopped.  Kortunalely  the  car  was  of  the  vostl- 
buled  type  and  the  motorman  was  not  Injured. 


pointer  moving  one  space  for  every  fare  recorded. 
At  the  end  of  the  trip  this  pointer  is  returned  to 
zero  by  pushing  In  the  handle  on  the  right  hand 
side  and  turning  it  to  the  right  until  it  locks. 
The  pointer  cannot  be  returned  to  zero  without 
changing  the  direction  of  the  sign,  nor  can  the 
sign  be  changed  without  turning  the  pointer 
back  to  zero.  When  the  pointer  is  standing  at 
zero  the  sign  can  be  changed  at  will,  but  this 
operation  will  always  lock  the  register  mechan- 
ism. 

In  the  construction  of  all  dials,  or  places  upon 
which  figures  are  sliown,  the  company  lias 
adopted  the  use  of  pure  aluminium,  the  satin-lin- 
ished  surface  of  which  presents  a  very  handsome 
appearance.  The  advantage  claimed  for  this 
material  Is  that  it  always  retains  its  llni.sh  and 
lustre,  giving  the  register  a  new  appearance  at  all 
times.  Should  dust  settle  on  the  dials  It  can  be 
removed  with  a  little  soap  and  water  without 
destroying  either  the  finish  or  the  ligureB. 

Hamilton,  Onl. — The  Hamilton,  (Irlmsby  it 
Hciimsvillo  Electric  Itallwiiy  Company  has  let  the 
contract  for  building  eleven  Irolley  cars  to  Ahcarn 
and  Hoper,  of  Ottawa,  and  for  fifty  tons  of  copper 
wire  to  the  Eugene  K.  I'lillllps  Eleotrial  works, 
Montreal. 


Vol.  X,  No  3 


STREET  RAILWAY  GAZETTE. 


37 


FINANCIAL  DEPARTMENT. 


Financial  Notes. 


Street  Railway  Stocks. — Valentine  &  McAvoy, 
bankers  and  brokers,  1S4  Dearborn  Street  this 
city,  said  yesterday;  "Tiie  market  in  cable 
stocks  has  been  active  within  narrow  limits,  this 
week,  with  the  principal  trading  In  West  Chi- 
cago. North  Chicago  is  steadily  absorbed  by  in- 
vestors, and  gives  all  appearances  of  having  very 
little  stock  on  the  market.  West  Chicago  has 
been  subject  to  bear  raids,  but  there  have  been  no 
signs  of  liquidation  by  long  holders.  We  think 
that  prices  in  these  stocks  will  soon  advance,  as 
improvement  is  beginning  to  show  itself  in  the 
general  commercial  world.  Elevated  stocks  have 
been  weak,  but  active.  The  demand  for  street 
railway  bonds  continues  good  for  all  issues.  The 
traction  stocks  opened  strong  without  material 
change  from  yesterday  closing  quotations.  Met 
was  inclined  to  be  a  little  more  active  to-day  the 
first  sales  were  at  lOOi,  odd  lots  sold  at  101,  and 
at  1  p.  M.  the  quotations  are  100  i  sales  and  bid. 

Chicago,  III. — The  Chicago  Suburban  Rapid 
Transit  Companv  has  died  articles  of  incorpora- 
tion. The  capital  stock  is  to  be  $500,000,  and  the 
main  office  is  to  be  in  Chicago.  The  route  to  be 
followed  is  described  to  be  "from  some  point  in 
the  city  of  Chicago  to  such  points  in  the  towns  of 
Wayne  and  Winfield,  in  DuPage  county,  as  may 
hereafter  be  determined,  and  from  some  point  in 
Chicago  to  such  points  in  the  town  of  Maine,  in 
the  county  of  Cook,  as  may  be  determined."  The 
largest  settlement  In  the  town  of  Maine  is  the  vil- 
lage of  Des  Plalnes.  Wayne  and  Winfield  are  just 
south  of  the  line  separating  DuPage  and  Cook 
counties.  The  incorporators  named  are  William 
B.  Gehring,  Albert  D.  Baldwin,  Charles  H.  Jack- 
son, L.  E.  Sauter  and  Edward  G.  Henkel,  all  of 
Chicago,  and  they  constitute  the  board  of  direc- 
tors for  the  first  year.  They  are  only  nominally 
interested  in  the  enterprise.  The  real  backers  are 
said  to  be  Chicago  men  of  capital. 

Pennsylvania  Steel  Co.— Alfred  Earnshaw,  Chair- 
man of  the  Special  Conference  Committee  ap- 
pointed to  devise  a  means  to  adjust  the  financial 
troubles  of  the  Pennsylvania  and  Maryland  Steel 
Companies,  has  addressed  the  following  letter  to 
the  stockholders:  "At  the  meeting  of  creditors 
of  the  Pennsylvania  Steel  Company  and  Maryland 
Steel  Company,  held  November  39,  there  was  gen- 
eral hope  e.vpressed  that  the  Committee  of  Con- 
ference (with  Stockholders'  Committee)  to  be  ap- 
pointed by  the  Chairman,  would  be  enabled  to 
make  an  early  report  to  the  creditors  at  a  meeting 
to  be  called  for  that  purpose.  This  committee 
have  met,  in  conference,  a  very  cordial  reception 
from  the  Stockholders' Committee,  but  regret  to 
3nd  that  it  will  be  impossible  for  them  to  make 
any  definite  report  to  their  fellow-creditors  before 
some  time  in  February  at  the  earliest,  as  some  of 
the  figures  which  it  is  necessary  the  committee 
should  have  before  them,  cannot  be  soonSr'  ob- 
tained." 

The  Berlin  Iron  Bridge  Company,  of  East  Berlin, 
Conn.,  is  putting  the  roof  on  a  building  for  the 
United  States  Government,  at  Fort  Wadsworth, 
N.  Y.  The  building  is  41  feet  wide  and  331  feet 
long,  the  roof  being  made  entirely  of  iron — iron 
trusses  covered  with  corrugated  iron. 

More  Capital  Needed, — The  Boston  News  Bureau 
says;  "It  is  estimated  that  the  West  End  Street 
Railway  Company  requires  about  $3,000,000  more 
capital  to  complete  its  electric  equipment." 

Olfer  of  Settlement  Withdrawn. — The  receiver  for 
the  Ansonia  Electric  Company  has  withdrawn  his 
former  offer  of  settlement  with  the  creditors  and 
expects  to  make  another  and  less  liberal  cash  offer 
In  a  short  time. 

Pittsburg  Dividend. — At  the  annual  meeting  of  the 
Second  Avenue  Traction  Co.  last  week  a  semi-an- 
nual of  3  per  cent,  was  declared. 

Oakland,  Cal. — Receiver  Ira  Bishop  of  the  Con- 
solidated Piedmont  Cable  Company  has  been  em- 
powered to  Issue  $1.5,000  certificates. 


NEWS  OF  THE   'WEEK. 


General    Electric    Removal    to    Schenectady.  —  The 

Boston  Glohe  has  the  following  regarding  the  re- 
moval of  the  General  Electric  force  to  Schenec- 
tady: It  is  settled  beyond  doubt,  that  technical 
director  E  Wilbur  Rice  Jr.,  will  go  to  Schenec- 
tady, and  private  secretary  John  T.  Broderick 
with  him.  Prof.  Elihu  Thomson  will  not  go 
unless  he  so  wishes.  He  is  not  the  servant  of  the 
company  to  the  extent  that  he  Is  obliged  to  re- 
main at  one  or  the  other  of  its  plants.  He  has  an 
elegant  home  in  Swampscott  and  is  understood  to 
prefer  residence  there.  The  engineering  depart- 
ment   will    go    to   Schenectady,    and    engineers 


Walter  H.  Knight,  H.  G.  Relst,  Frederick  Fish, 
F.  O.  Black  well  and  James  B.  Gaboon  and  their 
corps  of  assistants  are  preparing  to  leave  Lynn. 
To-day  a  number  of  subordinate  ofHcials,  clerks 
and  stenographers  were  notified  that  their  services 
would  not  be  needed  after  February  1.  It  is  not 
definitely  known  whether  the  drafting  depart- 
ment will  be  removed.  The  departments  of 
manufacture  which  will  remain  at  the  Lynn 
plant  are  the  arc  lamp,  meter,  Instrument,  alter- 
nating current  dynamo  and  small  stationary 
motor  departments.  These  will  be  confined  to 
factory  C,  and  the  other  buildings  of  the  plant 
locked  up.  The  machines  and  tools  in  them,  of 
which  there  are  duplicate  sets  at  the  Schenectady 
works,  will  be  allowed  to  remain,  constituting  a 
reserve  or  emergency  plant.  About  GOO  hands 
will  have  employment  in  the  factory  C.  The 
river  works  will  be  left  undisturbed  to  furnish 
castings  for  both  the  Schenectady  and  Lynn  plants. 
These  statements  all  come  from  well-informed 
persons  at  the  works. 

Johnstown,  Pa. — President  A.  J.  Moxham,  of  the 
Johnson  Company's  steel  rail  manufacturing  plant, 
is  quoted  as  saying  that  a  committee  is  now  trav- 
eling over  the  country  investigating  the  advan- 
tages of  the  various  steel  centers.  He  said  that 
this  meant  that  the  new  steel  rail  mill  contem- 
plated by  the  company  might  not  be  located  In 
Johnstown,  and  further,  that  the  rolling  mills 
here  might  go  wherever  the  new  plant  goes.  For 
the  present,  he  said,  the  switch  works  and  foun- 
dries would  remain  in  Johnstown.  The  hope  of 
the  management,  he  said,  was  that  Johnstown 
would  be  the  favored  point.  The  plant  projected, 
but  which  has  not  been  formally  decided  upon,  is 
a  ten-ton  converter  and  automatic  rail  mill  in 
connection  with  the  one  now  in  use.  It  is  also  in- 
tended to  increase  the  capacity  of  the  present 
shape  mill  by  adding  an  engine  to  the 
finishing  mill,  which  will  enable  the  company  to 
roll  rails  from  90  to  100,  instead  of  60  feet  in 
length  as  now.  A  further  additional  mill  is  con- 
templated, but  not  yet  definitely  decided  upon. 
The  monev  involved  in  the  contemplated  change 
Is  about  $3,000,000.  The  annual  meeting  of  the 
stockholders  is  to  be  held  February  19,  when  a 
vote  will  be  taken  on  a  proposition  to  Increase  the 
Indebtedness  of  the  company  from  nothing  to 
$3,000,000. 

Philadelphia,  Pa.— The  People's  Traction  Com- 
pany has  awarded  the  contract  for  350  new  trolley 
cars  for  Fourth  and  Eighth  streets,  Girard  and 
Germantown  avenues,  to  the  St.  Louis  Car  Com- 
pany. The  Lamokln  Car  Company  was  also 
awarded  the  contract  for  40  summer  oars.  The 
J.  G.  Brill  Company,  and  the  Peckham  Motor, 
Truck  and  Wheel  Company,  will  furnish  the 
trucks.  The  cars  will  be  30  feet  long  inside,  and 
will  be  finished  In  the  best  style.  The  Electric 
Traction  Company  has  also  contracted  for  cars 
and  motors  for  the  Tenth  and  Eleventh  street 
line.  The  Pullman  Company,  will  build  forty 
closed  cars  for  this  road.  They  will  be  18  feet 
long  Inside  and  will  be  mounted  on  the  McGuire 
Columbian  truck.  The  summer  cars  for  this  line 
have  not  yet  been  contracted  for.  The  General 
Electric  Company  and  the  Curtis  Manufacturing 
Company,  of  Jersey  City,  received  the  contract 
for  the  motors  for  these  cars.  The  General  Elec- 
trlct  Company  will  supply  30  "G.  E  800"  equip- 
ments. Ten  sets  of  the  Curtis  motors,  each  motor 
of  30  horse-power,wlU  be  furnished  by  the  Curtis 
Manufacturing  Company. 

Jackson,  0. — The  city  council  has  granted  a 
franchise  to  the  recently  organized  Wellston 
Street  &  Belt  Railway  Company.  It  has  a  capital 
of  one  million,  and  the  line  will  run  between 
McArthur  Junction  and  Jackson  with  branches, 
in  all  about  forty  miles,  using  both  steam  and 
electrlcitv.  The  directors  are  Harvey  Wells,  J. 
C.  Clutts"  and  H.  S.  Willard  of  Wellston,  and  C. 
L.  Currier  and  Isaac  E.  Adams  of  Chicago. 

Chfcago,  III. — President  Hopkins,  of  the  South 
Side  Rapid  Transit  Company,  has  made  a  state- 
ment to  the  effect  that  the  company  will  not 
build  a  branch  line  to  Englewood  unless  the  resi- 
dents of  that  suburb  furnish  a  right  of  way  for 
such  an  extension. 

Savannah,  Ga.  — The  reserve  power-house  and 
machinery  and  car  sheds  of  the  Savannah  Street 
Railway  Co.  were  burned  January  17.  The  loss 
Is  estimated  at  $50,000,  partially  covered  by  in- 
surance. The  fire  is  supposed  to  be  the  work  of 
an  incendiary. 

Kansas  City,  Mo. — The  mail  carriers  are  circulat- 
ing a  petition  memorializing  the  council  to  insert 
in  all  future  franchises  for  street  railways  a  pro- 
vision that  mall  carriers  in  uniform  shall  be  per- 
mitted to  ride  free. 

Albany,  Ore.— The  station  of  the  Albany  Street 
Railway  Company  was  burned  last  week.  The 
loss  was  $8,000,  and  the  Insurance,  $3,500. 

St.  Joseph,  Mich. — There  has  been  some  talk  of  an 
electric  railway  from  St.  .Joseph  to  South  Bend. 


^  Shamokin,  Pa. — At  the  annual  meeting  of  the 
Shamokin  Street  Railway  Company  last  week  a 
dividend  of  4  per  cent,  payable  January  30  was 
declared. 


PEBSONALS. 


Dr.  Louis  Bell  read  a  paper  before  the  American 
Institute  of  Electrical  Engineers,  Wednesday  of 
this  week,  on  the  "Practical  Properties  of  Poly- 
phase Apparatus." 

A,  K.  Stone,  superintendent  of  the  Omaha  & 
Council  Bluffs  Motor  Company,  has  resigned  his 
position. 


TRADE  NOTES. 


A  Test  of  Stokers. — Messrs.  Eraser  &  Chalmers  of 
this  city,  who  have  had  two  of  the  Jones  under- 
feed mechanical  stokers  in  operation  at  one  of 
their  plants  for  the  past  six  months,  recently 
secured  the  services  of  the  Robert  W.  Hunt  Co. 
Consulting  Engineers,  to  make  comparative  evap- 
oration tests,  showing  the  actual  results  that 
were  being  obtained  in  their  several  plants.  In 
one  of  the  plants  oil  was  used  for  fuel.  In  the 
other  two  coal  was  used,  in  one  Instance  being 
fired  by  hand  and  the  other  by  the  Jones  stoker. 
The  results  as  reported  by  the  Robert  W.  Hunt 
Co.,  showed  a  saving  in  fuel  of  30,7  per  cent,  in 
favor  of  the  furnace  fired  by  the  Jones  stoker, 
over  the  hand  fired  furnace  and  35.1  per  cent, 
over  the  furnaces  In  which  oil  was  used  for  fuel. 
As  a  result  of  this  test  Fraser  &  Chalmers  have 
given  the  manufacturers  of  the  Jones  stoker  an 
order  to  equip  their  entire  plant  with  stolvers. 

Recent  Sales,— J.  Holt  Gates,  western  manager 
of  the  Waddell-Entz  Companj',  reports  the  sale  of 
135  H,  p.  direct  connected  railway  generator  and 
Ideal  engine  to  the  South  Chicago  City  Railway 
Company;  three  direct  connected  generators  and 
three  McEwen  engines  to  the  West  Chicago  Street 
Railway  Company;  one  1,300  light  machine  direct 
connected  with  Erie  Ball  engine,  to  Wllloughby, 
Hill  &  Co. ;  one  1,000  light  direct  connected  ma- 
chine, with  Cooper  engine,  to  the  Hartford 
Safety  Deposit  building:  two  000  light  direct  con- 
nected generators  with  Ball  ,t  Wood  engines  to 
the  Faribault  (Minn.)  school  for  feeble  minded;  a 
1,000  light  and  a  600  light  machine,  direct  con- 
nected with  Ideal  engines,  to  the  Kent  apartment 
building.  The  Waddell-Entz  Company  makes  a 
specialty  of  direct  connected  machines,  both  for 
railway  and  lighting  purposes.  The  company  is 
now  preparing  to  build  direct  connected  railway 
machines  in  sizes  from  15  k.  w.  at  .350  revolutions 
to  1,500  K.  w.  at  70  revolutions. 

The  Graham  Equipment  Company  has  been  Incorpo- 
rated in  Rhode  Island  with  a  capital  stock  of 
$100,000  paid  up.  The  officers  are  J.  H.  Graham, 
president;  G.  S.  A.  Gardiner,  vice-president  and 
treasurer;  E.  G.  Rodgers,  secretary.  Offices  are 
at  358  Washington  street  and  333  Carter  street, 
Philadelphia,  Pa.  Works  have  been  established 
in  Boston  and  Philadelphia  and  it  is  claimed  that 
orders  are  already  booked  that  will  pay  10  per 
cent,  on  the  capital  stock.  Last  week  an  order 
for  two  hundred  trucks  was  secured  from  one 
concern  alone  which  is  equipping  four  street 
lines. 

Geo.  H.  Carter  &  Co.,  of  Chicago,  have  secured  the 
contract  for  supplying  the  wire  and  cables  to  be 
used  in  the  Champlain  building  of  this  city.  The 
wire  to  be  used  is  special  Habirshaw,  The  con- 
tract calls  for  100,000  feet  No.  14  besides  a  large 
amount  of  cable.  This  concern  reports  some 
large  sales  of  the  Anchor  Incandescent  lamp  for 
which  it  Is  general  agent  and  also  reports 
numerous  inquiries  for  storage  batteries  for  trac- 
tion work 

A.  Groetzinger  &  Sons,  of  Allegheny,  Pa.,  are 
sending  to  their  friends  and  customers  a  neat 
paper-weight  calling  attention  to  their  "Derma- 
glutine"  gears,  pinions,  etc.,  which  the  company 
says  is  "the  best  material  for  electric  motor  gears 
and  for  mechanical  purposes  generally." 

Some  Good  Orders. — The  Electric  Traction  Com- 
pany of  Philadelphia,  of  which  J.  Sullivan  is  pres- 
ident, has  placed  an  order  for  forty  McGuire 
Columbian  trucks,  and  the  Hamilton,  Grimsby  & 
Beamssville  road  at  Hamilton,  Ont.,  has  ordered 
eighteen  McGuire  trucks  for  service  on  Its  road. 

Geo.  W.  Connover  formerly  with  the  Ansonia 
Electric  Company  has  been  appointed  manager 
for  the  Perkins  Electric  Switch  Manufacturing 
Company  of  Hartford,  Conn.  The  company  will 
carry  a  complete  stock  in  Chicago.  Its  office  Is 
1530  Monadnock  block. 

An  Iron  Factory. — The  new  works  of  the  Stanley 
Electric  Manufacturing  Company,  at  Pittsfield, 
Mass.,  will  be  entirely  of  Iron,  designed  and  built 
by  the  Berlin  Iron  Bridge  Company,  of  East  Berlin, 
Conn. 
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RECORD  OF   STREET    RAILWAY    PATENTS. 


Patents  Issued  January  2,  1894. 


511,763.     Trolley.    William  P.  Duncker,  Steelton, 
Pa.     Filed  Aug.,  26,  1893. 

This  is  an  iron  cleaning  attacliment  for  trolleys  com- 
prising a  main  frame  and  support  having  the  upper  and 
lower  section  hinged  at  their  rear  faces,  the  upper  section 
being  provided  with  arms,  a  spring  for  holding  a  section 
of  the  main  frame  in  position  on  oscillating  frame  journal 
between  the  arms,  and  rollers  carried  by  the  oscillating 
frame  journal. 
511,784.     Railway  Frog.    Walter  C.  Meeker,  Jersey 

City,  N.  J.     Assignor    to   the   Lewis   &  Fowler 

Girder  Rail    Company,  Brooklyn   N.  Y.     Filed 

Nov.   27,  1891. 

The  rails  of  this  frog  are  halved  together,  the  web  of  one 
being  cut  and  bent  instead  of  being  only  cut  away  so  as  to 
bear  against  the   outside   of   the  other  rail,  and  secured 
thereto.    (See  illustration). 
511,791.     Ammeter  and   Voltmeter.     John  Perry   and 

Charles  E.  Holland,  London,   England.      Filed 

April  6,  1893. 

This  comprises  a  combination  with  a  magnifying  spring, 
or  lever,  a  soft  iron  core  and  the  coil  of  a  regulating  spring, 
or  bell  crank  lever  connected  to  the  spring,  and  an  adjust- 
ing screw  connected  to  the  lever. 

511,793.    Truck.     George     Phillon,      Mishawaka, 

Ind.     Filed  Aug.  C,  1892. 

This  is  a  balanced  truck  consisting  of  a  frame,  or  plat- 
form, having  front  and  rear  rollers  and  main  central  wide 
rollers  of  larger  diameter  than  the  tlrst  mentioned  rollers, 
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513,181.       SAFETY  GUAED  FOR  RAILWAY  CARS. 

and  axle  boxes  for  said  rollers  having  ribs  fitted  into  the 
body  of  the  said  frame,  or  platform,  whereby  in  turning 
the  truck  under  a  heavy  load  the  displacement  of  said 
bearings  by  horizontal  pressure  is  prevented. 

511,824-.  Trolley  Mechanism  for  Electrically  Propelled 
Vehicles-  Curtis  H.  Veeder,  L^'nn.,  Mass.,  as- 
signor to  the  General  Electric  Companj^  of  New 
York.     Filed  November  23,  1892. 

The  last  claim  of  this  patent  reads  as  follows:  "The 
combination  with  an  electric  railway  car,  of  a  support  on 
the  car,  a  contact  device  removably  attached  to  said  sup- 
port, and  electrical  spring  contacts  carried  by  the  contact 
device  and  by  said  support  and  automatically  joined  by 
the  mechanical  connection  of  the  contact  device  with  the 
support,  whereby  the  circuit  of  said  contact  device  is 
completed  by  the  placing  of  the  contact  device  on  its  sup- 
port." 

511,831.  Street  Railway  Special  Work.  William 
C.  Wood,  Brooklyn,  N.  Y  .  assignor  to  the 
Lewis  &  Fowler  Girder  Rail  Company,  same 
place.     Filed  April  8,  1893. 

In  a  frog,  or  other  piece  of  street  railway  special  work, 
constructed  mainly  of  box  girder  rail,  the  combination  of 
a  rail  continuous  at  the  top  excepting  a  shallow  intersec- 


511,784.       RAILWAY  FROG, 
tlon  notch,  or  notches,  an  adjoining  rail,   connected  with 
the  first  named  rail  at  the  Intersection,  a  wedge,  or  wedges, 
InterpoHed    between    the    rails   within    the     crotch,    and 
horizontal  bolts  uniting  the  wedge  and  rails. 

511,853.     Trolley  Wire  Support.    Charles  T.   Lee, 
Boston,  Mass.,  assignor  to  the.Tohns-Pratt  Com- 
pany, Hartford,  Conn.     Filed  April  15,  1893. 
This  Is  an  ear  for  electric  conductors  provided   with  one 
or  more  metallic  strips  temporarily  wecured  by  solder  to 
the  ear  and  of  suMlclent  length  to  be  bent  around  the  con- 
ductor to  hold  it  to  the  ear  while  it  is  being  jiernianently 
secured  to  it. 

511,862.     Electric    Locomotive    for    Elevated    Tracks. 

Charles    H.    Roberts,    Hartwell,   Ohio.      Filed 

October  29,  1891. 

This  Is  a  combination  of  a  suspended  track  beam,  pro- 
vided with  upper  and  lower  tracic  rails  with  upper  tracks 
whose  wheels  engage  the  upper  rails,  and  lower  tracks 
Buspcndcd  from  the  upper  tracks  by  longitudinally  yield- 
ing hanger  rods, 

511,889.  Electric  Switch.  .Tease  L.  Hinds,  Syra- 
cuse, N.  Y.,  assignor  of  one-half  to  the  Rlectrlc 
Englneoring  and  Supply  Company,  same  place. 
Filed  May  (i,  1892. 

The  first  claim  of  this  patent  reads  as  follows:  "In  com- 
bination a  buHC  i)late,  a  terminal  support  Jlxed  to  the  base 
plate  and  having  a  bearlnt;  opening  and  arraH  extcnrling 
outsvardly  from  the  walls  of  said  opening,  a  terminal 
mounted  In  the  bearing  opening,  a  clamp  for  drawing  the 
arms  together  and  securing  thetcrmlual  to  Its  sujiport,  and 
an  electric  wire  secured  to  said  terminal,  substantially  as 
described." 


511.915.  Electrical  Transmission  of  Power.  Nikola 
Tesla,  New  Y'ork,  N.  Y^.,  assignor  to  the  Tesla 
Electric  Company,  same  place.  Original 
application  filed  May  5,  1888. 

This  is  a  method  of  operating  electro-magnetic  motors 
having  independent  energizing  circuits  which  consists  in 
passing  an  alteraatin?  current  through  one  of  the  ener- 
gizieg  circuits  and  inducing  by  such  current  a  current  in 
the  other  circuit  of  the  motor. 

511.916.  Electric  Generator.  Nikola  Tesla,  New 
York,  N.  Y.     Filed  August  19,  1893. 

This  is  a  method  of  producing  electric  currents  ot  con- 
stant period,  which   consists  in  imparting  the  oscillations 


511,928.       SECTION  INSULATOR. 

of  an  engine  to  the  moving  elements  in  an  electric  gener- 
ator and  regulating  the  period  of  mechanical  oscillation  by 
the  adjustment  of  the  reaction  to  the  generator. 

511,928.  Section  Insulator.  Henry  M.  Brockbank, 
Brooklyn,  N.  Y\     Filed  August  31,  1893. 

The  first  claim  of  this  patent  reads  as  follows: 
"The  combination  in  a  section  insulator  of  conducting 
members,  an  insulating  member  separating  said  conduct- 
ing members  and  a  conductor  from  each  conducting  mem- 
ber extending  along  a  surface  of  said  insulating  member, 
substantially  as  set  forth."    fSee  illustration). 

511,941.  Trolley  Catcher.  George  E.  Gay  and  John 
H.  Parsons,  Auscnsta,  Me.  Filed  February  28. 
1893. 

The  single  claim  of  this  patent  reads  as  follows: 
"In  a  trolley  rope  reel,  the  combination  of  a  fixed  shaft, 
adiskorarm  having  one  or  more  projections  on  its  side 
and  rigidly  attached  to  said  shaft,  the  reel  winding  springs, 
a  spring  connecting  sleeve,  a  casing  or  drum  adapted  to  re- 
volve on  said  shaft,  a  dog  adapted  to  engage  with  said  pro- 
jections on  the  disk  or  arm  when  thrown  outward  by  rapid 
turning  of  the  wheel  in  connection  with  a  trolley  rope,  or 
cord.  " 

51 1,961.  Heating  and  Ventilating  Apparatus  for  Street 
Railway  Cars.  Joseph  A.  Long,  Brooklyn,  N.  Y^. 
Assignor  to  Aaron  H.  Eastmond,  same  place. 
Filed  September  29,  1893. 

This  is  a  combination,  in  a  street  car  heater,  of  a  casing 
adapted  to  be  placed  beneath  the  seat  and  having  lining  of 
asbestos,  or  similar  material,  and  air  pipes  extending  later- 
ally beneath  the  car  seat,  a  frame  having   an  opening  and 


511,973.       CAR   BRAKE. 

forming  the  base  of  the  casing,  a  heater  supported  by  the 
frame  and  having  an  ash  pit  below  the  heater  accessible 
from  the  outside  of  the  car;  a  fuel  hopper  and  door  which 
are  accessible  from  within  the  car  are  provided. 

511,973.     Car  Brake.     John  F.    Stevens,    Ottumwa, 
la.,  assignor  of  one-half     to   John   Philip    Ull- 
rich, same  place.     Filed  April  21,  1893. 
Vertically  disposed  levers  are  pivoted  to  the  truck  frame 

and  rods  are  connected  to  the  tops  of  these  levers  extend- 


512,057.       FARE  REGISTER. 

ing  to  the  ends  of  the  car.  Hand  levers  are  provided  to 
which  the  rods  arc  connected.  The  brake  shoes  have  both 
track  and  wheel  faces  and  these  arc  suitably  connected  by 
linltH  with  the  rods  and  levers.     (See  illustration). 

511,988     Electric  Locomotive.     Edward  M.  Hentley, 

Bost<iD,  Mass.     FikMJ  October  21,  1881. 

A  motor  Ih  supported  at  both  unds  upon  the  truck  frame 

and  thuB  connected  with  the  axle  thrnngh  gearing  upon 

the  hollow  sleeve  surrounding   the  axle  and   the  llcxlblc 


coupling,  or  casing,  inclosing  such  gearing  and  having  an 
aperture  as  large  as  the  plate  of  the  axle  in  the  sleeve  re- 
quires. A  cover,  is  placedi  upon  the  axle  to  close  the 
aperture. 

512,057.    Fare  Register.  Charles  E.  Pratt,  Chicago, 
111  ,  assignor  to  the  International  Register  Com- 
pany, same  place.     Filed  January  5,  1893. 
The  first  claim  of  this  patent  reads  as  follows:     "In  a 

register,  a  direction  indicator  consisting  of  a  rotatable 


512,112.       CABLE  GRIP. 

part  with  an  eccentric  groove  therein,  an  indicator  pivoted 
at  one  point  and  provided  with  a  finger  to  extend  into  the 
eccentric  groove  at  another  point  so  that  by  the  motion  of 
the  rotating  part  the  indicator  is  moved  as  the  finger  travels 
to  or  from  the  centerof  rotation." 

512,112.      Cable  Grip.      Alfred   N.   Humphreys, 
Irwin,  Pa,    Filed  October  31,  1892. 

"  This  is  a  grip  comprising  a  frame  terminating  in  a  jaw, 
an  arm  pivoted  to  the  frame  and  terminating  in  a  jaw 
which  is  opposite  the  frame  jaw,  a  screw  carried  by  the 
frame  and  engaging  the  arm,  and  a  coupling  bar  secured 
to  the  frame  and  provided  with  coupling  beads.  (See  il- 
lustration. 

512,174.  Roadway  and  Vehicle  Therefor.  Elmer  O. 
Evans,  Boston,  Mass.  Filed  March  31,  1893. 
This  is  a  roadway  having  a  level  surface  of  unlimited 
width  for  the  carrying  wheels  of  a  vehicle  to  travel  on 
without  side  guide-rails,  and  a  single  central  rail,  in  com- 
bination with  a  vehicle  having  wheels  traveling  on  the 


512,174.       ROADWAY  AND  VEHICLE  THEREFOR. 

level  surface  of  the  roadway  and  carried  by  an  axle  which 
is  pivoted  to  the  vehicle  frame,  and  horizontally  sup- 
ported driving-wheels  carried  by  the  said  axle  and  at  one 
side  thereof  and  engaging  opposite  sides  of  the  said  central 
rail.     (See  illustration.) 

512,181.  Safely  Guard  for  Railway  Cars.  William 
J.  Foster,  Hoboken,  N.  J.  Filed  October  20, 
1893. 

This  is  a  combination  with  a  fender  mounted  at  the  end 
of  a  car  to  move  up  and  down;  of  a  cradle  arranged  to 
move  forward  along  the  track  in  the  path  extending  above 
the  plane  normally  occupied  by  the  movable  fender,  and 
means  for  actuating  the  cradle.     (See  illustration.) 

512,201 .     Overhead  Trolley  Wire  Switch.     George  W. 

Mackenzie,    Moses    B.   Sloan    and   Thomas    C. 

Sloan,  Beaver,  Pa.,  Filed  December  30,  1892. 

This  is  a  switch  for  overhead  wires  comprising  two  arch 
pieces  connecting  the  separated  ends  of  the  main  wire  and 


512,240.      CAR  SEAT. 

branch  wires,  and  bridge  pieces  pivoted  at  the  ends  of  the 
branch  wires  and  arranged  to  connect  both  branches  with 
the  main  wire. 

512,240.  Car  Seat.  Moritz  Weber,  St.  Louis,  Mo  , 
assignor  of  one-half  to  George  J.  Kobusch,  same 
place.     Filed  March  27,  1893. 

This  Is  a  car  seat  comprising  a  pivoted  arm  constructed 
with  an  outer  longitudinal  luece  and  an  inner 
longitudinal  piece  secured  together;  the  outer 
piece  being  formed  with  a  short  slot,  and  the  inner 
piece  being  longitudinally  grooved,  and  the  locking  bar, 
adapted  to  slide  in  the  groove,  having  a  pin  traveling  in 
the  short  slot.     (See  Illustration,) 
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Progressive  At  no  point  in  the  country  has 
Philadelphia,  there  been,  during  the  past  few 
months,  greater  activity  in  electric  railway  build- 
ing than  in  the  city  of  Philadelphia.  Many  miles 
of  new  Hue  have  been  constructed  and  many  of 
the  former  horse  car  lines  have  changed 
their  equipment  to  electricity.  Some  very  large 
orders  have  recently  been  placed  by  the  Electric 
Traction  Company  and  the  People's  Traction 
Company,  both  for  cars  and  trucks  and  for  their 
electrical  equipment.  It  is  interesting  to  notice 
that  one-half  of  the  total  equipment  of  two  hun- 
dred and  iifty  cars  for  the  People's  Traction  Com 
pany  is  to  be  fitted  with  a  type  of  motor  that  re- 
quires but  one  for  each  car  and  that  one  con- 
nected to  both  the  car  axles. 


Termsof  subscription  per  year,  postage  prepaid:  Fifty    Thousand  The  amount  of    interest    that    a 
U.  S.,  Mexico  and  Canada"                 -      -                 $3.00  Dollar  Prize.      $50,000    prize      can      e.xcite      is 
Foreign  Countries      -       ■             -       -             ■      $5.00  something      remarkable.       Since      the       Metro- 
Entered  at  the  Chicago  Post  Office  as  Second-class  matter,  politan      Traction      Company      of       New     York 

announced      its      willingness      to      donate     this 

Address  all  communications  and  remittances,  and  make  splendid    sum  to   the  discoverer   of    a  S3'Stem    of 

drafts,  checks,  and  money  orders  payable  to  Street  Rail  street  railway  propulsion   that  would    be  as  Satis- 

WAT  Gazette  CoMFANT,  Monadnoek  Block,  Chicago.  „      ,         .  ,.  i.,.     ^     ,,        ,     ^        ,     ,    , 

factory  in  operation  as  the  trolley,  but  embodying 

,,       „        _                ,                .,„    ,„„,         „      ,  no  characteristic  features    obiectionable    to  the 
Vol.  X.       Chicago,  January  37,  1894.       No.  4.  ,,.     .,        ■        .  ^       .•  .. 
] public,  there  has   been  great   activity  among   in- 
ventors and  promoters.     It  might  be  thought  that 
CONTENls.  tjig  numbers  of  persons  who  would   care  to  grap- 

pie  with  surface  street  railroad  problems  would 

^^"^  be  small,  but  such   a  view   would  be   decidedly 

'''^''°™'  ■ ''"  erroneous.      It  is  stated  that  already  over    fifteen 

Trolley  Speeds  in  Brooklyn  .- 40  hundred  persons  have   made   application  to  enter 

„     ^      ^       ,.     .^     ,.-..-,     .  ,„  the  contest.     Certainly   something  valuable   both 

Car  Speeds  and  Accidents  m  ht.  Louis 40  , 

to  the  companies  and  to  the  public   should  result 

Indianapolis  Franchises 40  from   such    extraordinary  competition,  although 

Electric  Railway  Motors:   Their  Construction  and  Oper-  we  do  not  expect  to  see   the   immediate  develop- 
ment of  a  system  that  will  tend   in  any  way  to 

*"°° *'  impair  the    usefulness   of   the   overhead   trolley. 

Electric  Roads  in  Country  Districts 42  We  shall  expect  to  see    trolley  lines  extending  for 

some  little  time. 
Movable  Sidewalk  for  Chicago  Streets  43 

Control  Exercised  by  State  Railroad  Commissioners  over 

Intelligent  Motor-  We  have  more  than   once  called 
street  Railways 45  ^^^_  attention   to   the    fact   that  the 

Prof.  Barrett  and  the  Love  Conduit  System 46  more   intelligent  the    motorman    In    charge    of   a 

car  the  less  liability  there   was  of   accident.     In 

Earnings  of  Five  St.  Louis  Roads 47  c,.^_■         •    •  ,.,    ,.  ,  , 

consequence  of  this  opinion,  which  we  have   long 

street  Railway  Strike  in  Bridgeport 4r  held,  we  have  secured  a  series  of  articles,    which 

vestibule  Law  Sustained  in  St.  Paul '. 47  ^«   "«   °°''   publishing,    from    Mr.    Nelson    W. 

Perry,  to  give  the  motormen  a  chance  of  improv- 
Metropolitan  Company's  Prize 47  ing  their  knowledge  of  the  construction  and  work- 
Brooklyn  Street  Railways  4  '°S  of  the  machines  entrusted  to  their  care  and  to 

give     them     a     more     definite     idea     of      the 

Comments  and  Views  from  contemporaries 47  methods    employed  in     their   management.     Our 

Financial  Department—  opinion    in    this    respect    is    very     strongly    en- 
dorsed   by   Mr.   John  Scullin,    president  of  the 

Financial  Notes.. 48  ,.    .  t-.         »    o^        *    r>    -i  ri  c    oi 

Union    Depot  Street  Railway    Company,   of  St. 

News,  of  the  Week  49  Louis.     In  a  recently  published  interview  on   the 

Personals  49  speed  of  cars  operated  on  his  line,  published   else- 

where in  our  issue  this  week,   Mr.   Scullin   is  re- 

TradeNotes , 50  ported  as  saying  that  "life    and   property  depend 

Record  of  Street  Railway  Patents .50  on  the  motormen  and  naturally  it  is    cheaper  for 

,  us  to  have  the  best  class  of  employes  than  to  give 

.„        .       ,    „     T    -..     T^  work  to  reckless  and  Incompetent  men."     We  be- 

Expenments  for  In  Mr.  Perry  s  series  of   articles,  ,,        »u   ^    .      i      -i  -n    i      j  • 

A.,  i,_     c        ,       ,      ,      ,  lleve  that  street  railway  managers   will   be  doing 

Motormen.        the  fourth  of   which  we  publish  .,  ,  .  .  .r  <.i,  .n   u  i       «» 

,,  ,  ,  ,  '^  themselves  a  great  favor  if  they   will  bring  Mr. 

this  week,  some  very  interesting  experiments  are  p^^        ^^^.^^  ^^  ^^j,^,^^  ^^  ^^^   ^^^^^^^^^   ^^  ^^^.^ 

described  for  studying  the  construction  and  oper-  .  j     ,       ^i,         t     .,,».       i-  j. 

,,,,..,,  '  motormen  and  give   them    facilities   for    reading 

ation  ot  electric    motors.     In    the    article   found  ,   ,,  ,       .u        j-  i    »  , 

,  ,     ,  „     „  and  discussing  them  from  week  to  week, 

elsewhere  In  this  Issue   Mr.  Perry  describes    the 

material  needed  for  carrying  on  these  experi- 
ments.  Very  little  material  is  needed  and  none  is 
required  which  is  expensive.  The  experiments 
are  simple  and  may  be  easily  made  by  anyone 
who  will  give  careful  attention  to  the  directions 
for  constructing  the  experimental  apparatus  and 
for  conducting  the  work.  Mr.  Perry  has  taken 
care  to  perform  all  the  experiments  himself,,  with 
apparatus  which  he  has  constructed  with  his  own 
hands,  so  that  very  little  trouble  need  be  antici- 
pated. This  method  of  study  will  be  continued 
by  Mr.  Perry  whenever  it  Is  found  advantageous, 
and  we  feel  sure  that  any  motormen,  or  set  of 
men, who  will  undertake  the  work, will  feel  amply 
repaid  for  their  trouble. 


The  Lamp  The  condition  of  the  incandescent 
Situation.  lamp  business  in  this  country,  at 
the  present  time,  seems  to  be  decidedly  confusing. 
A  decision  was  rendered  last  week  by  Judge 
Ricks,  in  the  case  of  the  General  Electric  Com- 
pany against  the  Buckeye  Company,  dissolving 
the  temporary  Injunction  that  had  been  obtained 
to  prevent  the  Buckeye  Company  from  manufac- 
turing lamps  that  were  claimed  to  infringe  the 
fundamental  and  now  famous  Edison  filament 
patent.  It  Is  reported  that  the  injunction  was 
dissolved  because  of  the  opinion  of  the  court  that 
the  Edison  patent  had  expired  on  Nov.  10,  1893, 
simultaneously  with  the  expiration  of  the  English 


patent  for  the  same  invention.  If  this  opinion  of 
the  court  is  sustained  in  future  decisions  it  will 
be  seen  that,  so  far  as  the  infringement  of  the 
Edison  patent  Is  concerned,  incandescent  lamp 
companies  are  now  at  liberty  to  manufacture, 
without  danger  of  interference.  The  General 
Electric  Company  has  announced,  through  Its 
counsel, F.  P.  Pish,  that  the  case  will  be  appealed 
from  Judge  Ricks'  decision.  Mr.  Fish  refers  to 
the  fact  that  Judge  Shipman  decided  recently 
that  the  English  patent  had  nothing  whatever  to 
do  with  the  term  of  the  American  patent.  The 
Edison  people  have  obtained  decisions  in  their 
favor  in  similar  suits  in  New  York  City,  Boston, 
Chicago,  and  Milwaukee,  while  adverse  decisions 
have  been  handed  down  In  the  suit  brought 
against  the  Columbia  company  in  St.  Louis  and 
in  the  present  case  Against  the  Buckeye  company, 
at  Cleveland.  A  number  of  these  cases  have  been 
appealed  and  are  now  awaiting  the  decision  of  the 
higher  courts.  In  the  meantime  the  price  of  the 
lamps  has  been  reduced  so  that  they  can  now  be 
bought  at  not  far  from  thirty  cents  apiece  and 
there  is  a  good  prospect  of  even  further  reduction. 
This  will  be  especially  true  if  the  field  should 
finally  be  left  clear  for  the  various  competitors 
who  are  anxiously  awaiting  the  result  of  the  pro- 
tracted litigation. 


Change  for  Many  a  dispute  arises  on  a  street 
Large  Bills.  car  from  the  fact  that  a  conduct- 
or cannot  give  satisfactory  change  when  tendered 
a  bill  of  |5  or  $10.  The  passenger  objects  very 
strenuously  to  receiving  a  miscellaneous  collection 
of  silver  coins,  and  if  he  cannot  secure  his  money 
in  the  form  that  he  wishes  It,  he  Is  likely  to  think 
he  should  be  given  his  money  back  and  be  granted 
a  free  ride.  Every  rider  in  street  cars  is  familiar 
with  incidents  of  this  sjrt  in  which  certain  self- 
important  individuals  assume  that  they  have 
made  a  profl'er  of  their  fare  that  is  the  end  of  it, 
when  the  conductor  cannot  make  the  change. 
This  position  Is  not  sustained  by  law  or  by 
common  sense,  and  a  verdict  of  a  jury  in  a  recent 
trial  in  New  York  establishes  the  fact  very  com- 
pletely. A  conductor  on  the  electric  road  running 
from  College  Point  to  Flushing  was  handed  a  |5 
bill  by  a  passenger  who  remarked  that  he  had  no 
smaller  bill.  The  former  took  the  money  but 
could  not  make  the  necessary  change;  he  stopped 
the  conductors  of  trains  going  in  the  opposite 
direction  and  requested  them  to  help  him  out, 
but  they  were  unable  to  accommndate  him. 
Delay  in  traiflc  was  caused  by  the  persistent 
effort  of  the  conductor,  but  to  no  purpose.  The 
passenger  then  demanded  his  money,  but  the  rail- 
way employe  refused  to  return  it  stating  that  he 
would  be  obliged  to  keep  it  till  he  reached  the 
company's  office  where  the  treasurer  would  be  able 
to  give  the  necessary  change.  The  passenger  lost 
his  temper  by  this  time  and,  refusing  to  give  his 
name  and  address,  left  the  car.  He  immediately 
secured  the  arrest  of  the  conductor  on  the  charge 
of  larceny,  but  upon  the  trial  he  was  acquitted. 
At  this  time  the  passenger  was  tendered  his  proper 
change,  $4,95,  but  he  refused  to  accept  It  as  he 
proposed  to  make  the  matter  a  test  case.  The 
tables  were  turned,  however.  The  conductor  by 
this  time  wanted  vengeance  for  the  humiliation 
to  which  he  had  been  subjected  by  being  placed 
under  arrest.  He  sued  for  damages  and  a  jury 
has  just  awarded  him  a  verdict  of  $110  which  the 
owner  of  the  five  dollar  bill  will  be  called  upon  to 
pay.  The  court  held  that  "In  accepting  pay  for 
specific  purposes  the  payee  is  not  obliged  to  make 
change,  and  that  changing  a  bill  is  merely  an  act 
of  courtesy  or  custom,  without  means  of  legal 
enforcement."  This  termination  of  the  suit  is 
decidedly  satisfactory,  especially  in  view  of  the 
fact  that  there  is  a  very  decided  suspicion  that 
some  passengers  are  mean  enough  occasionally  to 
tender  a  large  bill  In  the  hope  of  eluding  payment 
altogether.  The  decision  makes  the  conductor 
somewhiit  of  an  autocrat,  who  must  be  treated 
with  some  consideration  by  tBe   traveling   public. 
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Trolley  Speeds  in  Brooklyn. 


Mayor  Sohioren  of  Brooklyn  has  been  Investigai- 
ing  the  speeds  of  trolley  cars,  and  as  a  result  he 
has  directed  the  police  to  report  all  cases  in  which 
they  are  run  at  a  rate  in  excess  of  the  ten-mile  an 
hour  limit  allowed  by  the  ordinance.  The  mayor 
came  to  the  conclusion  that  cars  were  run  too  fast 
by  reading  the  following  report  signed  by  George 
W.  Plympton,  Commissioner  of  Electrical  Sub- 
ways: 

The  following  velocities  of  trollej'  cars  have  been 
determined  bj'  careful  measurements  under  the 
direction  of  this  board: 

On  Fulton  street  below  Fort  Greene  place,  De- 
cember 14,  2:30  to  .3  p.  M.,  13  C-10  miles  per  hour, 
13  3-10  and  13;  January  18,  3  p.  M.,  11  8-10  and 
13  3-10  miles. 

Between  Bedford  and  Nostrand  avenues,  Jan- 
uary IS,  3:30  p.  IT.,  13  and  13  3-10  miles  per  hour. 

From  Irving  place,  west,  January  18,  8  p.  m., 
10*  and  14  7-10  miles  per  hour. 

On  De  Kalb  avenue,  between  St.  Felix  street 
and  Fort  Greene  place,  January  18,  3  p.  m. ,  11  C-10 
miles  per  hour. 

On  Vanderbilt  avenue,  between  Greene  avenue 
and  Fulton  street,January  18,  3:1.5  p.  M.,  19i  miles 
per  hour. 

On  Bergen  street,  west  of  Carlton  avenue,  Janu- 
ary 18,  8:30  p.  M.,  13  (i-lO  miles  per  hour. 

On  Seventh  avenue,  at  St.  John's  place,  Janu- 
ary 18,  8:4.5  p.  31.,  14  7-10  miles  per  hour. 

On  Smith  street,  between  State  and  Schermer- 
horn  streets,  January  18,  !)  p.  M.,  13^  miles  per 
hour. 

It  should  be  added  that  the  above  measure- 
ments were  made  on  lengths  of  200  feet  In  each 
case,  and  in  no  case  involving  a  street  crossing. 
The  results  show  that  the  limit  of  speed  assigned 
by  municipal  regulation  is  frequently  exceeded  on 
all  ths  trolley  lines. 


Car  Speeds  and  Accidents  in  St.  Louis. 


St.  Louis  papers  have  recently  been  investigat- 
ing the  speeds  made  by  local  electric  cars,  and  if 
their  reports  approximate  the  truth  the  city  is 
certainly  provided  with  decidedly  rapid  transit. 
A  reporter  alleges  that,  as  timed  by  a  stop  watch, 
a  California  avenue  car  covered  a  distance  of 
7,290  feet  in  two  minutes  and  forty-five  seconds. 
The  speed  was  over  30  miles  per  hour.  Other  cars 
ran  at  33,  17,  15  and  13  miles  an  hour,  which 
speeds  were  all  in  excess  of  those  permitted  by 
city  ordinances.  The  first  speed  of  30  miles  an 
hour  is  probably  exaggerated;  the  other  speed 
mentioned  may  be  and  very  likely  are  correct.  It 
is  doubtless  the  fact  that  motormen  allow  their 
cars  to  attain  speeds  that  are  too  great  to  be  con- 
sistent with  safety,  and  it  is  true  that  they  should 
be  disciplined  when  they  disobey  orders  in  this 
respect.  Whether  St.  Louis  cars  proceed  fast  or 
slowly  it  !s  not  surprising  that  the  residents  are 
sometimes  injured  if  they  possess  the  character- 
istics attributed  to  them  in  this  extract  from  an 
article  dealing  with  the  topic  of  local  accidents: 

"Any  one  who  will  take  the  trouble  to  stand  at 
the  corner  of  the  streets  where  the  street  cars 
cross  win  find  himself  wondering  that  mure  ac- 
cidents do  not  happen.  Pedestrians  who  do  not 
seem  to  be  in  any  particular  hurry  until  a  car  Is 
seen  rush  across  the  track  when  the  slightest  mis- 
step would  cost  them  their  lives.  Clerks, 
hurrying  from  luncheon,  appear  to  take  a  keen 
delight  In  running  across  the  track  directly  in 
front  of  the  car,  and  frequently  so  close  to  it  that 
the  car  almost  brushes  their  long  coats.  Ladies 
on  a  shopping  tour  fiit  across  the  street  oblivious 
to  the  clanging  bells  and  hysterical  shouts  of  the 
motvrmen.  Old  men,  hobbling  about  on  canes  or 
supporting  themselves  with  crutches,  indulge  In 
an  insane  desire  to  dispute  the  right-of-way 
granted  to  the  road.  Small  boys  dare  each  other 
to  stand  on  the  track  and  the  drivers  of  all  kinds 
of  vehicles  act  as  though  the  streets  belonged  to 
them  e.vcluslvely. 

"Notwithstanding  the  foolhardlness  and 
thoughtlessness  of  down-town  pedestrians,  it  is 
seldom  that  an  accident  happens  there,  where  It 
seems  most  likely  to  happen.  The  record  of 
street  car  casualilii^s  shows  that  nearly  every  ac- 
cident has  taken  place  in  the  suburbs." 

The  slreeli  railway  men  have  been  quoted  In  re- 
gard to  speed  and  accidents  and  their  views  are 
worth  reproducing.  John  Scullln,  president  of 
the  I'nlon  Depot  Street  Railway  Company,  denied 
emphatically   that    the    company's  cars  ever  at- 


tained such  a  speed  as  30  miles  an  hour  as  had 
been  charged.     Speaking  generally  he  said: 

"We  cannot  malce  any  change  in  our  speed  and 
suit  our  patrons.  I  frequently  receive  letters 
calling  attention  to  the  time  made  by  other  lines 
and  asking  us  if  we  cannot  make  better  time  than 
we  do.  Everyone  wants  to  ride  fast,  and  the 
faster  the  better.  If  street  railways  could  change 
their  speed  to  35  miles  an  hour  next  week,  the 
public  would  be  asking  them  to  make  40.  It  is 
absolutel}'  impossible  to  please  everyone  and  the 
only  thing  a  street  car  company  can  do  is  to  give 
good  service  and  pay  no  attention  to  the  com- 
plaints unless  they  plainly  show  that  there  is  neg- 
ligence on  the  part  of  the  employes. 

"We  employ  the  best  class  of  men  we  can  find, 
and  do  not  tolerate  a  breach  of  discipline.  One 
of  the  causes  of  accidents  is  that  motormen  do 
not  pay  attention  to  their  duty  and  lose  their 
presence  of  mind  whenever  any  danger 
threatens.  The  way  to  stop  an  electric  car  is  to 
shut  off  the  current  and  apply  the  brakes.  To 
reverse  the  car  is  dangerous,  and  Is  seldom  pro- 
ductive of  good  results.  It  causes  the  wheels  to 
slide  along  the  rails  and  the  car  retains  its  speed 
for  some  time.  When  the  wheels  slip  because 
of  the  application  of  the  brakes  the  motorman 
should  loosen  the  brake  and  then  tighten  it  again 
as  quickly  as  possible.  A  wheel  that  is  sliding  on 
the  track  does  not  do  much  to  stop  the  car  but 
one  that  is  moving  under  the  friction  of  the  brake 
will  soon  retard  the  motion  'of  the  car. 

'We  have  very  few  accidents,  but  we  had  one 
that  cost  us  $40,000,  and  I  have  always  believed 
that  it  the  motorman  instead  of  reversing  the  car 
had  applied  the  brake,  and  when  the  wheels  be- 
gan to  slip  loosened  it  and  caught  it  again,  that 
accident  might  have  been  averted.  Thus  you  see 
life  and  property  depend  on  the  motorman,  and 
naturally  it  is  cheaper  for  us  to  have  the  best 
class  of  employes  than  to  give  work  to  reckless 
and  Incompetent  men. 

"Another  cause  of  accidents  is  the  carelessness 
of  the  public.  The  average  citizen  is  stupid 
when  it  comes  to  calculating  the  length  of  time  it 
requires  for  a  car  to  reach  a  given  point.  He  is 
worse.  He  Is  reckless.  A  man  who  is  perfectly 
sane  In  all  other  respects  feels  a  sudden  Impulse 
to  beat  a  car  across  the  track.  He  generally  does 
it  and  no  one  hears  about  it,  but  some  day,  when 
his  foot  slips,  everybody  in  the  city  is  made  aware 
of  the  fact  that  another  horrible  accident  happened 
and  that  It  is  doubtless  due  to  the  carelessness  of 
the  street  oar  company.  The  vicf-im  Is  aslved  how 
fast  he  thinks  the  car  was  running  when  It  struck 
him,  and,  naturally,  enough,  he  exaggerates  the 
speed.  It  the  public  would  only  be  a  little  more 
careful  and  would  realize  that  because  they  have 
had  ten  thousand  narrow  escapes,  that  Is  no  rea- 
son why  they  will  always  be  fortunate,  there 
would  be  very  few  street  car  accidents.  Women 
are  very  careless,  and  when  they  start  to  cross  a 
track  and  see  that  the  car  Is  nearer  than  they 
supijosed  it  to  be,  they  are  apt  to  stand  In  the  cen- 
ter of  the  track  for  an  instant  or  so  while  they 
formulate  a  plan  for  escape.  The  recklessness 
and  stupidity  of  the  passengers  is  the  cause  of 
many  accidents,  and  If  the  public  could  be  made 
to  observe  rules  as  rigidly  as  employes  do  there 
would  be  no  accidents  at  all." 

Charles  Turner,  president  of  the  St.  Louis  & 
Suburban  Railway  Company  was  positive  that 
cars  on  his  line  had  not  run  as  rapidly  as  33  miles 
an  hour  as  was  charged.  He  remarked  that  in 
the  suburbs  his  road  was  allowed  by  the  terms  of 
the  franchise  to  run  20  miles  an  hour,  but  that 
the  highest  rate  of  speed  registered  by  the  test 
whiah  the  superintendent  of  the  road  and  an  elec- 
trician had  made  was  13  1-10  miles  an  hour.  He 
was  very  positive  that  none  of  the  cars  of  the 
Suburban  line  ran  faster  than  the  rate  of 
speed  mentioned  lii  the  franchise  granted 
to  the  road.  When  asked  if  the  speed  of 
30  miles  an  hour  mentioned  in  the  fran- 
chise was  not  faster  than  any  street  car  should  be 
allowed  to  run,  he  said  that  he  had  not  considered 
the  matter  in  that  light,  but  that  his  road  was 
very  careful  to  comply  with  the  terms  of  the  ordl- 
(linance.  Speaking  of  the  causes  of  accidents  Mr. 
Turner  made  the  following  statement: 

"The  reason  that  accidents  happen.  Is  because 
people  are  so  careless.  Not  long  ago  one  of  our 
cars  collided  vvlth  an  ice  wagon.  No  damage  of 
any  conseciuence  was  ilone,  but  the  testimony  of 
the  witnesses  proved  conclusively  that  the  driver 
of  the  wagon  had  started  across  the  track  when 
the  oar  was  only  25  feet  away.  He  was  going  In 
the  same  direction  that  the  oar  was  going,  and 
knew  that  the  car  was  behind  him.  There  was 
no  excuse  whatever  for  his  conduct. 

"The  wants  and  needs  of  10,000  people  are  more 


important  than  the  wants  of  one.  Therefore,  it 
seems  to  me  that  our  cars  have  a  better  right  of 
way  than  an  ice  wagon,  and  the  driver  of  the  ice 
wagon  who  knows  that  we  are  coming  should 
look  out  for  us.  The  cause  of  many  of  the  acci- 
dents is  the  sediment  which  forms  a  layer  on  the 
track  on  rainy  or  damp  days.  Comparison  will 
show  that  most  of  the  accidents  happen  on  damp 
and  rainy  days  when  the  track  is  in  such  a  con- 
dition that  the  car  cannot  b"  stopped  quickly. 

"To  counteract  this  we  have  on  our  cars  a  sand 
bo.x.  The  motorman,  whenever  he  sees  that  there 
is  danger  of  a  collision,  can  turn  a  little  lever  and 
throw  sand  on  the  track  in  an  instant.  A  car 
running  at  an  ordinary  rate  of  speed  can, '.by  the 
use  of  sand,  be  brought  to  a  standstill  In  30  feet. 
The  last  10  feet  that  it  runs  before  stopping  the 
speed  would  be  so  slow  that  it  would  not  do  any 
serious  injury  if  it  struck.  Therefore,  the  danger 
can  be  averted  if  the  motorman  can  see  the 
danger  when  he  is  20  feet  away. 

"Our  patrons  demand  quick  transit  and  we 
have  to  give  it  to  them.  We  receive  letters  every 
day  urging  us  to  make  better  time,  and  j'et  we 
make  as  good  or  better  time  than  any  of  our  com- 
petitors. Our  new  cars  afe  provided  with  trail- 
ers and  we  are  using  every  possible  endeavor  to 
prevent  accidents." 

^aw     

Indianapolis  Franchise. 


The  Citizens  Street  Railroad  Company,  of  In- 
dianapolis was  formally  served  with  a  notice  last 
week  that  its  thirty-year  franchise  expired  on 
January  IS  and  that  its  continued  occupancy  of 
the  streets  was  without  authorltj'.  Notice  was 
also  given  that  unless  the  company  restored  the 
streets  to  the  city  within  five  days  the  city  would 
proceed  to  enforce  its  rights  In  the  courts.  The 
city  officials  naturally  do  not  expect  that  the 
company  will  acknowledge  the  rights  of  the  city 
to  immediate  possession  of  the  streets.  City  At- 
torney Scott  will  draw  up  a  petition  asking  the 
federal  court  to  allow  the  city  to  Interplead  in  the 
suit  now  In  court  between  the  City  Company  and 
the  Citizen's  Companj'.  The  former  company  was 
some  months  ago  the  successful  bidder  for  a  new 
exclusive  franchise  for  operating  cars  in  the  city, 
which  the  council  held  it  had  the  right  to  grant 
as  it  was  claimed  the  Citizens'  charter  had  ex- 
pired. 

The  oitj'  rests  its  case  upon  the  facts  that 
thirty  years  ago  a  thirty-year  franchise  was 
granted  to  the  companj'  and  that  it  of  necessity 
expired  by  lapse  to  time.  On  April  30,  1893, 
a  franchise  was  granted  to  the  City  railway 
company,  and  that  company  joins  with  the  city 
in  Its  claim  that  the  Citizens'  company  has  now 
no  legal  right  to  use  the  streets  of  the  city  for 
the  operation  of  its  lines. 

On  the  other  hand  the  Citizens'  company 
maintains  that  it  has  a  perpetual  right  to  use  the 
streets  of  the  citj',  basing  its  claims  upon  an 
amendatory  ordinance  passed  April,  1880,  which 
declared  that  the  original  ordinance  granting  the 
C^itizens'  company  its  charter  should  be  extended 
to  a  period  of  twenty-seven  years  from  date  of 
the  original  ordinance,  and  hence  under  no  cir- 
cumstances can  the  charter  of  the  com- 
pany expire  for  sei'en  years  yet.  It  holds  that 
this  extension  was  made  at  the  request  of  the 
company,  it  desiring  to  negotiate  a  loan  upon  an 
issue  of  bonds  running  twenty  years  from  date. 
While  it  acknowledges  that  there  was  no  forma 
acceptance  of  this  amendment,  it  nevertheless 
holds  that  there  was  an  implied  acceptance  by  its- 
action  issuing  the  bonds. 


The  Cambria  Iron  Company's  annual  meeting  was 
held  in  Philadelphia  on  Tuesday  last  and  the  fol- 
lowing directors  were  elected:  .loslah  II.  Bacon, 
A.  J.  Drexel,  Jr.,  Robert  F.  Kennedy,  James  Mc- 
Millan, David  Reeves,  Powell  Stackhouse,  John 
W.  Townsend,  John  Lowber  Welch  and  R.  Francis 
Wood.  A  special  meeting  was  afterward  held  for 
the  purpose  of  voting  on  a  proposition  to  increase 
the  oomiiany's  stock  from  .$5,003,000  to  .$10,000,- 
000,  and  also  for  or  against  a  proposed  increase  of 
the  funded  Indebtedness  by  an  Issue  of  bonds  to 
the  amount  of  $3,.500,000.  A  resolution  was 
adopted  giving  the  board  of  directors  authority  to 
make  the  proposed  increase  at  its  discretion. 
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ELECTRIC  RAILWAY  HOTOES:    THEIR  CON- 
STRXTCTION  AND   OPERATION. 


BY  NELSON  W.  PEBRY. 

{Fourth  Article.) 

The  Electric  Current  and    Its   Properties. 

While  all  fluids  resemble  each  other  in  some  re- 
spects, each  has  some  pecullaritj'  of  its  own  by 
which  it  is  distinguished  from  every  other  fluid, 
and  while  we  may  partially  describe  one  by  show- 
ing its  resemblances  toother  liquids  or  fluids,  if 
we  go  no  further  than  this  we  will  miss  the  very 
characteristics  by  which  this  particular  fluid  dif- 
fers from  the  others.  If  we  cannot  liken  these 
peculiarities  to  anything  else  we  can  only  become 
familiar  with  them  by  experimenting  with  the 
liquid  itself  and  observing  the  peculiarities,  and 
perhafis  that  will  be  the  best  way  for  us  in  this 
case.  I  think  we  can  select  a  few  experiments 
which  will  cost  us  little  to  perform  and  require 
little  skill  to  prepare  which  will  not  only  famil- 
iarize us  with  many  of  the  peculiarities  of  the 
electric  current,  but  will  at  the  same  time  greatly 
assist  us  in  understanding  the  principle  upon 
which  the  electric  motor  operates,  and  it  is  pro- 
posed in  this  chapter  to  give  a  few  of  these,  with 
full  instructions  how  to  prepare  and  perform 
them. 

A  word  of  advice  here  is,  that  two  or  three 
motormen  perform  these  experiments  together 
and  divide  the  expense  of  the  material.  This 
method  will  have  several  advantages,  one  of  which 
is  that  where  several  work  together  it  results  in 
mutual  benefit  through  discussions  of  the  "whys" 
and  "wherefores"  of  the  phenomena,  and  this,  it 
must  be  understood,  is  what  we  must  strive  after  in 
all  cases;  to  know  lohy  a  thing  is  so,  as  far  as  it  is 
possible  to  know  it,  and  in  those  cases  where  it  is 
impossible  to  know  why  a  thing  is  so,  we  must  en- 
endeavor  to  satisfy  our  minds  whether,  if  it  is  so, 
it  is  ahoays  so  or  only  occasionally  or  accidentally 
so.  If  it  is  always  so,  and  we  are  satisfied  of  that 
fact,  it  is  then  a  law.  If  it  is  only  occasionally 
so,  then  there  is  surely  some  reason  why  it  is  ever 
so  or  why  it  is  not  always  so,  and  we  must  not  be 
satisfied  until  we  have  discovered  this  reason. 
That  is  the  scientific  way  of  doing  things  and  in 
fact  the  only  satisfactory  way.  Another  advan- 
tage in  working  together  is  that  by  sharing  the 
expense  of  the  material  among  two  or  three  it 
need  not  exceed  an  amount  which  any  motorman 
can  spare.  If  there  be  three  together,  75  cents 
apiece  should  buy  everything  that  is  needed,  and 
I  feel  sure  that  the  entertainment  and  benefit  that 
will  be  derived  from  this  investment  will  many 
times  repay  the  outlay. 

Thus  far  the  flow  of  an  electric  current  in  a 
wire  has  been  likened  to  the  flow  of  water  in  a 
pipe,  and  in  fact  the  resemblance  is  so  strong  that 
many  electrical  phenomena  may  be  clearly  pre- 
dicted if  we  assume  that  our  conductor  is  a  small 
pipe  and  the  electric  current  is  a  current  of  water 
flowing  through  that  pipe  urged  along  under  a 
given  pressure.  Some  years  ago  the  writer  be- 
came acquainted  with  a  German  mechanic  who 
was  at  that  time  in  charge  of  the  shops  of  one  of 
our  largest  electrical  factories  and  who  had  al- 
ready gotten  out  a  number  of  inventions  on  minor 
details  of  electrical  apparatus  that  were  of  the  ut- 
most benefit  to  the  concern  that  employed  him 
and  which  are  in  use  to-day.  In  conversation 
with  this  mechanic  one  day  he  told  the  writer 
that  he  had  never  had  any  Instruction  in  electric- 
ity whatever.  Upon  being  asked  how  it  was  pos- 
sible, then,  for  him  *o  devise  such  excellent  elec- 
trical apparatus,  he  replied  that  he  had  been 
educated  as  a  hydraulic  engineer  and  understood 
the  mathematics  of  the  flow  of  water  through 
pipes  thoroughly,  and  that  when  he  wanted  to 
know  how  the  electric  current  would  act  under 
new  conditions,  he  simply  assumed  that  he  was 
dealing  with  water,  figured  out  his  problem  ac- 
cordingly and  was  pretty  sure  to  find  that  his 
results  with  electricity  would  correspond. 


But  while  the  flow  of  electricity  corresponds 
closely  in  many  respects  with  the  flow  of  water, 
it  differs  radically  from  it  in  many  others,  and  it 
is  some  of  these  diflferenoes  that  the  following  ex- 
periments are  intended  to  show. 

To  start  with,  we  must,  of  course,  have  a  gen- 
erator of  electricity,  and  for  this  purpose  any 
cheap  primary  battery  will  answer.  If  it  is  de 
sired  to  make  the  battery  oneself,  it  can  be  done 
very  simply  and  cheaply  and  will  prove  both  in- 
teresting and  instructive.  The  galvanic  battery 
depends  upon  the  simple  principle  that  if  two 
unlike  substances  that  are  conductors  of  electric- 
ity are  immersed  at  one      d  in  a  liquid  capable  of 


FIG.      1. 

acting  upon  or  corroding  one  of  them  more  than 
the  other,  and  the  other  ends  of  these  (the  two 
ends  not  immersed  in  the  liquid)  be  connected  to- 
gether by  a  wire  a  current  of  electricity  will  at  once 
flow  through  that  wire.  Since  almost  all  chemicals 
corrode  metals  to  at  least  some  extent  and  hardly 
ever  corrods  any  two  metals  to  exactly  the  same 
extent,  it  would  be  almost  impossible  to  select  any 
two  metals  or  any  two  conductors  of  electricity 
which  would  not  form  a  battery  if  immersed  in  any 
solution  we  choose  to  employ.  We  therefore  have  an 
almost  Infinite  varietj'  of  materials  to  choose  from 
with  which  to  make  our  battery,  but  of  course 
they  do  not  all  make  equally  good  batteries.  If 
we  can  find  two  substances,  one  of  which  Is  very 
rapidly  and  easilj'  corroded  by  our  solution  and 
the  other  not  corroded  at  all,  then  we  have  the 
elements  of  a  good  battery.  If  the  solution  and 
both  of  the  substances  which  are  immersed  in  It 
are  cheap,  so  much  the  better.  Now  it  happens 
that  zinc  is  both  cheap  and  readily  soluble  In  a 
large  number  of  solutions  and  carbon  is  also  cheap 
and  practically  Insoluble  in  all  solutions,  so  zinc 
and  carbon  are  usually  employed  in  all  modern 
batteries.  Ii  is  a  peculiar  fact  that  a  solution  of 
table  salt  in  water  will  not  corrode  zinc  when 
acting  upon  it  alone  nor  will  it  corrode  the  zinc  if 


there  be  placed  in  the  same  vessel  with  it  a  stick 
of  carbon  so  that  the  two  might  remain  together 
in  the  same  solution  almost  Indefinitely,  If  they 
do  not  touch,  without  the  zinc  being  corroded  at 
all,  but  if  their  outer  ends  be  connected  by  a 
wire,  the  salt  water  will  at  once  begin  to  attack 
the  zinc  and  an  electric  current  will  commence 
to  flow  and  continue  until  either  the  zino  is  used 
up  or  the  salt  water  has  dissolved  so  much  of  it 
that  it  cannot  dissolve  any  more —that  is  provid- 
ing the  zinc  and  carbon  remain  connected  by  the 
wire,  but  the  corrosion  of  the  zinc  will  at  once 
cease  if  this  connection  be  broken.  This  property 
of  salt  water  and  zinc  renders  them  peculiarly 
suitable  substances  to  employ  in  electrical  bat- 
teries, because  If   the   carbon   and  zinc  be  discon- 


nected when  the  battery  is  not  in  use,  there  is  no 
waste  of  material  and  the  battery  is  always  ready 
for  use,  requiring  only  that  the  zinc  and  carbon  be 
connected  again  to  start  the  current  to  flowing. 
While  an  excellent  battery  may  be  made  with  a 
solution  of  ordinary  table  salt,  there  Is  still  a  bet- 
ter substance  for  this  purpose,  salammonlac 
which  is  almost  equally  cheap  and  quite  as  harm- 
less to  handle. 

To  make  a  battery,  procure  a  wide  mouthed  jar 
either  of  earthenware  or  glass,  and  buy  a  stick  of 
battery  carbon  about  2  Inches  wide,  I  Inch  thick 
and  eight  inches  long,  and  also  a  "pencil  zinc." 
These  may  be  procured  of  any  electrical  supply 
dealer,  and  should  both  be  provided  at  their  up- 
per ends  with  binding  posts  or  means  to  facilitate 
the  attachment  of  wires.  The  carbon  will  cost  10 
cents  and  the  zino  5  cents.  At  the  same  place  or 
at  the  nearest  drug  store  .5  cents  worth  of  salam- 
monlac should  be  purchased,  and  we  have  all  that 
is  necessary  to  make  a  fairly  good  electric  bat- 
tery. 

Empty  the  salammonlac  into  the  jar  and  fill  it 
three-quarters  full  of  water  and  when  it  is  dis- 
solved insert  the  carbon  and  zinc  with  their  bind- 
ing posts  up.  If  we  had  an  electric  bell  and 
should  connect  one  of  its  binding  posts  to  the 
binding  post  of  the  zinc  and  the  other  to  the 
binding  post  of  the  carbon,  the  bell  would  ring 
vigorously  and  continue  to  ring  for  a  long  time, 
showing  that  quite  a  strong  current  was  flowing. 
If  we  had  used  table  salt  instead  of  salammonlac, 
the  only  difference  would  have  been  that  the  bat- 
tery would  not  last  so  long  and  the  current  would 
not  be  quite  so  strong. 

Fig.  1  shows  a  battery  such  as  described  above' 
the  zinc  pencil  being  marked  Z  and  the  carbon 
marked  C.  In  using  such  a  battery,  or 
"cell"  as  it  is  more  properly  called,  it  is  better  not 
to  let  the  zino  and  carbon  touch  each  other  in  the 
liquid  and  they  must  not  be  allowed  to  touch  each 
other  outside  the  liquid,  for  if  they  do  it  is  the 
same  as  though  they  were  connected  by  a  wire, 
and  if  allowed  to  remain  this  way  when  not  in  use 
the  battery  will  become  entirely  exhausted.  For 
the  reason  that  a  little  jarring  might  cause  the 
zino  and  carbon  to  come  in  contact  with  each 
other  when  the  cell  is  not  in  use,  it  would  be 
a  wise  precaution  to  remove  either  one  or  both 
from  the  liquid  before  setting  the  jar  away. 

It  may  perhaps  be  found  more  convenient  to 
buy  a  battery  and  if  so  a  good  dry  battery  which 
can  be  boughi  for  fifty  cents  will  be  found  as  con- 
venient as  any.  With  the  dry  battery  there  Is  no 
danger  of  spilling  any  liquid  and  the  zinc  and 
carbon  are  fastened  in  so  that  there  Is  no  possi- 
bility of  their  coming  in  contact  with  each  other. 
In  a  galvanic  cell  such  as  either  of  the  above, 
the  current  is  supposed  to  flow  through  the  wire 
from  the  least  soluble  element  to  the  one  most 
readily  corroded  by  the  battery  fluid.  Where  the 
elements  are  carbon  and  zinc  as  above,  the  cur- 
rent must  always  be  considered  as  flowing /toi«  the 
carbon  through  the  wire  to  the  zino.  The  carbon 
is  therefore  called  the  ^osiWse  pole  and  the  zinc 
the  negative  pole  and  correspond  respectively  to 
the  positive  brush  of  the  dynamo  from  which  the 
current  is  supposed  to  flow,  and  the  negative 
brush  through  which  it  returns  to  the  dynamo. 

In  addition  to  procuring  the  foregoing,  an  8 
ounce  spool  of  No.  24  cotton  insulated  copper 
wire  should  be  purchased  to  complete  the  equip- 
ment for  the  following  experiments.  This  can  be 
had  wherever  the  other  supplies  are  purchased  for 
40  cents. 

In  preparation  for  the  experiments,  cut  out  a 
piece  of  brown  manilia  or  ordinary  writing  paper 
about  2  inches  square  and  wrap  this  carefully  into 
a  cylinder  around  an  ordinary  lead  pencil.  A 
round  lead  pencil  is  better  for  this  purpose  than 
an  octagonal  pencil.  Next  take  the  spool  of  In- 
sulated wire  and  while  the  paper  is  still  on  the 
lead  pencil,  beginning  at  the  left  hand  end  of  the 
paper  overwind  It  tightly  and  closely  with  the 
wire  until  the  right   hand   end   of  the   paper   is 
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reached.  Then  overwind  ihis  layer  again  with 
another  layer  proceeding  to  the  left  and  then  with 
a  second  layer  winding  to'theirlght,  and  to  prevent 
the  wire  from  becoming  loose  at  either  end  wind 
them  with  a  few  turns  of  strong  thread  or  string 
and  tie  tightly.  The  wire  may  now  be  cut  from 
the  spool  leaving  an  end  beyond  the  coll  of  3  or  4 
inches.  There  should  be  about  the  same  length 
of  loose  wire  left  at  the  beginning  of  the  coil.  The 
paper  cylinder  with  Its  overwrapped  coils  may 
now  be  slipped  from  the  pencil  and  we  have  a 
hollow  cylinder  of  paper  overwound  with  three 
layers  of  insulated  wire,  the  two  ends  of  which, 
each  some  3  or  i  inches  long  extend  out  loosely  as 
in  Fig.  2.  The  Insulation  should  be  carefully  re- 
moved with  a  knife  from  about  an  inch  of  both 
ends  of  the  wire  to  enable  the  coll  to  be  placed  in 
the  circuit  of  the  battery. 

Cut  off  from  the  spool  two  more  pieces  of  wire 
each  about  a  foot  long  and  after  removing  the  in- 
sulation from  both  ends  of  these  for  an  inch  or 
two,  fasten  one  end  of  one  in  the  zinc  binding  post 
and  one  end  of  the  other  in  the  carbon  binding 
post.  To  the  loose  ends  of  the  two  wires  twist 
the  two  loose  ends  of  the  small  coll  just  made. 
If  this  is  properly  done  the  carbon  and  zinc  will 
be  connected  by  wire  and  the  current  will  flow 
from  the  carbon  around  the  various  windings  of 
the  coil  to  the  zinc.  But  as  yet  we  have  no 
evidence  of  this  fact.  Procure  a  large  darning 
needle  and  insert  it,  point  first.  Into  the  hollow 
coll  and  after  allowing  it  to  remain  there  a  few 
minutes  take  the  needle  out  and  examine  it.  No 
change  will  be  observed— It  is  apparently  exactly 
like  the  needle  that  was  put  in  there  a  moment 
before,  and  yet  one  of  the  most  remarkable 
changes  known  to  science  has  quietly  taken  place. 
Cut  a  small  piece  of  cork  (about  the  size  of  a  good 
sized  pea)  large  enough  to  float  the  needle  in 
water,  run  the  needle  through  this  until  the  cork 
Is  in  the  middle  and  drop  the  needle  with  Its  float 
into  a  saucer  full  of  water.  The  needle  will 
swing  around  until  it  points  exactly  north  and 
south.  Reverse  the  position  of  the  needle  or 
point  it  in  any  direction  we  choose,  It  will  swing 
around  so  that  It  points  north  and  south  again. 
If  on  first  trying,  the  point  of  the  needle  is  to- 
ward the  north  and  the  eye  toward  the  south,  it 
will  always  take  up  the  same  position  again,  the 
point  always  being  toward  the  north  and  the  eye 
toward  the  south.  The  act  of  passing  the  current 
around  the  needle  while  inside  the  coil  has  given 
it  this  remarkable  property,  that  ever  afterward 
when  free  to  move,  it  will  take  up  a  north  and 
south  position,  and  the  same  end  will  always 
point  north.  We  have  magnetized  the  needle  and 
by   rendering  it   free  to  move  whichever  way  It 


toward  the  north,  the  second  one  will  do  the  same, 
and  when  It  has  come  to  rest  its  point  will  be 
toward  the  north  and  its  eye  toward  the  south. 

Try  a  third  needle,  but  introduce  this  into  the 
coil  eye  first.  Float  this  and  the  eye  will  be 
toward  the  north  Instead  of  the  pjint.  We  have 
discovered  two  laws,  one  that  a  needle  which  has 
been  placed  in  a  coil  through  which  an  electric 
current  Is  passing,  acquires  the  property  of  caking 
up  a  north  and  south  position  when  free  to  move, 
the  same  end  always  being  toward  the  north;  and 
second,  that  every  needle  which  Is  placed  in  that 
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coil  in  the  same  way  will  act  in  the  same  way, 
and  the  end  which  goes  in  first  will  always  be  the 
one  to  point  north  if  that  was  the  one  that  pointed 
north  in  the  first  experiment.  For  these  reasons  the 
north  end  of  the  needle  Is  called  the  north  seeking 
pole  and  the  other  the  south  seeking  pole. 

While  one  of  the  needles  Is  floating  In  the  water, 
if  we  brln|  the  north  seeking  pole  of  another 
needle  near  Its  north  pale  it  will  rapidly  repel  it. 
If,  on  the  contrary,  we  bring  a  north  pale  near  a 
south  pole  the  two  will  attract  each  other  strongly 
and  the  floating  needle  will  rush  to  and  attach 
Itself  to  the  other  so  strongly  that  it  may  with 
care  be  lifted  out  of  the  water.  In  fact  we  have 
two  magnets  with  which  we  can  produce  all  the 
phenomena  of  magnetism  with  which  everyone  Is 
familiar. 

Now  let  us  remove  our  coll  from  the  battery 
circuit  and  insert  in  Its  stead  a  straight  piece  of 
wire,  say  a  foot  long,  bj"  twisting  Its  two  ends  to 
the  battery  wires  and  then  stretch  it  In  a  north 
and  south  direction  directly  over  our  floating 
needle  or  compass.  It  will  be  observed  that  the 
latter  Is  deflected  through  a  considerable  angle  from 
lis  former  north  and  south  position,  and  if  the  wire 
be  ofei'  the  needle  the  deflection  will  always  be  In 
the  same  direction.  If  we  examine  closely  we 
will  find  that  if  the  current  Is  flowing  from  north 
to  south,  the  needle  will  always  be  deflected  to 
the  east.  If  we  reverse  our  wire,  however,  so  that 
the  current  Is  flowing  from  south  to  north,  the 
deflection  will  be  to  the  west.  Place  the  wire 
under  the  saucer,  or  even  under  the  table  upon 
which  the  saucer  rests,  and  if  the  distance  be  not 
too  great  the  needle  will  be  again  deflected  but  in 
the  opposite  direction,  viz.;  If  the  current  flows 
through  the  wire  from  north  to  south  under  the 
needle,  its  north  pole  will  be  deflected  to  the 
west,  and  if  the  wire  be  reversed  so  that  the  cur- 
rent flows  from  south  to  north,  the  north  end  of 
the  needle  will  be  deflected  to  the  east. 
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FIG.      3. 
likes,  have  made  one  of  the  nio.st  remarkable  In- 
struments  the  world   has  ever   seen,  viz:  a  com- 
pass. 

Place  another  needle  In  the  coll  In  the  same 
way— point  first— and  then  lloat  It  on  water.  If 
the  first  needle   look  up  a  position  with   its  point 


The  subject  of  I'lectricily  as  applied  to  country 
roads  In  the  state  of  Ohio  has  just  received  ex- 
tended treatment  by  a  commission  appoinlcd  by 
the  governor  of  that  state.  On  this  report  a  cor- 
respondent of  the  New  York  Erenmr/  Post  says; 

The  discussion  of  road  Improvement  has  re- 
ceived a  unique  and  original  contribution  In  the 
report  of  an  Ohio  commission  appointed  last 
spring  by  Gov.  McKlnley,  under  direction  of  the 
legislature,  to  Investigate  the  subject  in  all  its 
relations.  The  governor  appointed  Martin  A. 
Dodge  of  Cleveland,  the  author  of  the  resolution, 
who  Is  an  enthushuitlc  advocate  of  the  application 
of  electricity  to  country  roads,  David  S.  Oliver  of 
Clncinnali,  .1.  II.  Dunlap  of  Hardin  County,  and 
1).  W.  Sprague  of  Lake  County  upon  the  com- 
mission. A  careful  Investigation  was  carried  on 
throughout  the  summer,  and  the  result  Is  a  report 
of  more  than   usual  Interest. 


It  shows  that  in  two-thirds  of  the  counties  of 
Ohio  there  are  nothing  but  common  dirt  roads, 
which  are  well-nigh  impassable  a  third  of  the 
year.  The  cost  of  macadam  turnpikes  ranges 
from  $1,500  a  mile  in  counties  like  Miami  and 
Union,  where  a  good  quality  of  gravel  is  readily 
obtainable,  to  |10,000  a  mile  in  Muskingum, 
where  limestone  is  the  only  material  available. 
The  mileage  of  common  roads  in  the  state  is  80,- 
000  in  round  figures,  and  only  11,500  are  Im- 
proved. 7,000  macadam,  and  3, .500  gravel.  The 
cost  of  moving  freight  over  the  roads  of  the  state 
Is  reported  to  vary  in  dlft'erent  counties  from  10 
to  25  cents  a  ton.  The  commission  estimates  that 
it  would  require  the  enormous  sum  of  $400,000,- 
000  to  improve  all  the  roads  in  Ohio,  and  that 
even  then  the  actual  cost  to  the  farmer  of  trans- 
porting his  products  to  market  would  exceed  10 
cents  a  mile  and  probably  approximate  25  cents 
per  ton.  In  the  city  of  Cleveland,  with  paved 
streets,  for  example,  the  commission's  Inquiries 
lead  to  the  conclusion  that  the  average  cost  of 
drayage  Is  not  far  from  25  cents  a  mile  per  ton. 
The  commission  holds  that  comparisons  prove 
"that  the  steam  cars  and  the  electric  cars  have 
already  contributed  more  to  cheapen  transporta- 
tion without  the  aid  of  public  money  than  the 
wagon  road  improvement  has  done  with  the  aid 
of  public  money." 

Regarding  the  proper  authorities  to  be  charged 
with  road  improvement  the  report  says; 

'•Without  going  into  an  exhaustive  discussion 
of  the  subject,  we  are  convinced  that  national  or 
state  aid  Is  unwise,  and  that  with  the  govern- 
mental machinery  existing  in  Ohio,  the  county 
authorities  are  the  proper  ones  to  manage  road 
construction,  and  that  the  necessary  funds  should 
be  raised  within  the  limits  of  the  county  where 
the  roads  are  built.  The  community  of  interest 
In  a  county  is  such  that  It  may  properly  be  con- 
sidered a  unit  in  the  matter  of  road  building,  and 
the  fairest  plan  for  all  concerned  is,  perhaps,  to 
assess  a  portion  of  the  cost  upon  the  abutting  land, 
and  place  the  balance  upon  the  general  tax 
duplicate. 

"The  people  who  use  a  road  are  those  living  in 
the  immediate  neighborhood.  Statistics  are  not  at 
hand,  and  perhaps  could  not  be  gathered,  but  it 
Is  safe  to  say  that  the  average  haul  on  our  roads 
is  not  over  five  to  ten  miles  at  the  outside.  No 
one  would  pretend  for  a  moment  that  a  pike 
between  Cincinnati  and  Cleveland  was  necessary 
or  desirable  on  account  of  the  through  traffic 
between  those  cities.  Further,  it  is  largely  a 
matter  of  indift'erence  to  the  citizens  of  Cincinnati 
whether  there  are  good  roads  leading  Into  Cleve- 
land or  not.  They  are  only  concerned  with  the 
condition  of  the  roads  about  their  own  city. 
Therefore,  it  cannot  be  asserted  with  any  degree 
of  truth  that  the  building  of  roads  is  a  concern 
of  the  state  at  large,  and  that  the  state  as  such 
should  raise  money  by  taxation  to  be  expended  by 
her  in  improving  the  roads  where  good  roads  are 
lacking." 

Regarding  the  application  of  electricity  to  the 
country  road,  the  commission  begins  with  this 
Interesting  paragraph; 

"There  is  another  consideration  that  should 
deter  us  from  entering  upon  any  extenshe  scheme 
for  improving  our  roads  requiring  the  expenditure 
of  vast  sums  of  money.  It  is  a  significant  fact,  to 
which  attention  has  been  frequently  called,  that 
the  history  of  the  development  of  the  means  of 
transportation  shows  no  Instance  In  which,  after 
a  better  means  has  been  devised,  mankind  has 
gone  back  to  a  former  method.  Every  im- 
provement In  the  means  of  transportation  reduces 
thecomparatlve  value  of  the  former  means  of  trans- 
portation and  frequently  destroys  It  altogether. 
The  bridle-path  and  the  pack  animal  disappear 
as  soon  as  wheeled  vehicles  are  placed  upon  the 
common  roads  in  competition.  The  ox-team  is 
abandoned  for  horses,  and  the  post-rider  for  the 
stage  coach.  These,  in  turn,  all  give  way  and 
disappear  wherever   it   Is   possible   to  introduce  a 
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steam  car  or  an  electric  car.  It  Is  undeniable  that 
the  develoDment  of  the  railway  arrested  the  build- 
ing of  wagon-roads  on  a  large  scale,  such  as  the 
'National  Road'  running  through  Ohio.  The 
horse-car  in  cities  superseded  other  methods  for 
carrying  passengers,  and  the  electric  and  cable- 
cars  have  about  rendered  the  horse-car  obsolete. 
AVith  the  advent  of  the  electric  car  has  come  a 
development  along  a  line  totally  unexpected,  and 
that'is  its  extension  into  the  suburban  and  rural  dis- 
tricts. It  is  too  early  to  predict  the  extent  to  which 
the  building  of  electric  railways  in  the  country 
districts  will  be  carried.  The  franchises  that  are 
being  granted  for  construction  of  electric  lines 
connecting  different  towns  would  seem  to  indicate 
a  possible  expansion  in  this  direction  hitherto 
unthought  of.  There  are  no  reasons  why  these 
railways  should  not  be  carriers  of  freight  as  well 
as  passengers,  and  it  is  not  at  all  visionary  to  sur- 
mise that  as  the  steam  railway  superseded  horse- 
power for  long  hauls,  so  the  electric  railway  may 
supplant  it  for  short  hauls." 

A  diagram  is  presented  showing  the  relative 
distances  over  which  $1.2owill  carry  a  ton  of 
freight  on  wagon,  electric  road,  steam  railway, 
and  lake  steamship.  They  are  respectively  .5,  3.5. 
250  and  1,000  miles.  The  commission  concludes 
"that  steam-cars  and  electric  cars  are  both  better 
means  than  horse  power,  so  far  as  they  can  be 
applied,"  and  it  continues: 

"This  may  certainly  be  assumed:  That  we  are 
only  at  the  threshold  of  the  door  that  leads  to  a 
more  extended  use  of  inanimate  power  to  take  the 
place  of  animal  power  as  a  means  of  transporta- 
tion; that  more  electric  roads  will  be  built:  that 
they  will  be  almost  innumerable,  in  fact  un- 
limited, Is  evinced  by  every  indication,  so  thai 
the  problem  of  buildine  the  wagon  road  is  made 
easier  and  easier  by  reason  of  the  shortened  dis- 
tances for  which  horses  may  be  profitably  used 
for  purposes  of  transportation.  Five  miles  will 
probably  measure  the  distance  beyond  which  the 
horse  cannot  be  used  either  for  pleasure  or  for 
profit.  It  should  also  be  observed  that  the  ordi- 
nary earth  road  when  in  good  condition,  as  it  is 
during  most  of  the  year,  is  more  suitable  for 
light  purposes  and  pleasure  driving  than  macad- 
amized roads  or  roads  made  hard  with  any  kind 
of  metal.  By  introducing  the  iron  rails  and  in- 
animate power  for  rapid  transit,  and  to  take  the 
heavier  loads,  the  problem  is  solved." 

The  commission  accordingly  recommends  "mas- 
terly Inactivity"  in  the  matter  by  the  legislature 
and  discourages  schemes  calling  for  large  expendi- 
tures and  involving  a  heavy  increase  in  local  in- 
debtedness. 

A  mirority  report  signed  by  Martin  A.  Dodge 
and  D.  W.  Sprague,  two  of  the  commission,  goes 
much  further  than  the  main  report  in  advocacy 
of  electric  roads  through  the  country  districts. 
It  shows  that  the  power  necessary  to  move  a  ton 
of  freight  over  steel  rails  is  one-eighth  that  re- 
quired on  a  macadam  road,  one-eighteenth  that 
on  a  graveled  road,  and  one-twenty-fifth  that  on  a 
common  dirt  road  in  fair  condition,  and  declares 
that  "the  profitable  use  of  steel  rails  and  the  ap- 
plication of  inanimate  power  can  only  be  limited 
by  the  convenience  or  inconvenience  of  terminal 
facilities."  The  conclusions  of  this  minority  re- 
port are  radical  and  are  summed  up  in  the  follow- 
ing paragraph; 

"It  seems  probable  that  the  application  of  elec- 
tricity to  the  cars  upon  our  streets  and  roads  is 
destined  to  do  for  the  short  haul  what  the  steam- 
oars  have  already  dor.e  for  the  long  haul.  So  far 
as  electricity  has  been  applied  already,  it  has 
shown  that  the  cost  of  transportation  by  that 
means  Is  far  less  than  upon  the  steam-cars,  which 
is  indicated  by  the  rate  of  charge  for  transporta- 
tion— the  common  rate  upon  steam-oars  being 
three  cents  per  mile  for  passengers,  while  in  many 
cases  upon  the  electric  cars  it  is  but  one  cent,  or 
even  less  per  mile.  What  has  been  done  by  way 
of  cheapening  transportation  of  passengers  may 
be  done  to  a  great  extent  in  cheapening  the  tranS: 


portatlon  of  certain  Ivinds  of  freight,  especially 
the  food  products  that  are  raised  upon  the  farms 
and  conveyed  to  the  markets  for  imicedlate  con- 
sumption. This  may  be  done  either  with  or  with- 
out the  aid  of  public  mone3^  Neither  the  steam- 
cars  nor  the  street  cars,  up  to  the  present  time, 
have  received  the  aid  of  public  money;  but 
one  element  in  the  cheapening  of  transporta- 
tion, which  has  assisted  the  electric  street  cars,  is 
the  use  of  the  public  streets  and  roads,  which, 
though  not  money,  is  a  contribution  as  valuable 
as  money  itself.  The  cheap  rates  which  prevail 
upon  the  street  cars  could  never  be  attained  if  the 
companies  that  operate  these  oars  were  obliged  to 
appropriate  and  buy  the  lands  upon  which  they 
build  their  roads;  so  that  public  aid,  though  not 
public  money,  has  been  given — and  properly  given 
— to  cheapen  transportation  by  that  means." 


MOVABLE    SIDEWALK    FOR    CHICAGO 
STREETS. 


The  Central  Construction  Company's  directors, 
some  time  ago,  appointed  a  committee  to  inves- 
tigate the  question  of  rapid  transit  for  the  down- 
town district  of  Chicago.  This  committee  has 
made  a  careful  study  of  the  matter  and  has  just 
presented  its  report,  which  is  given  herewith  in 
full,  together  'with  one  view  prepared  by  the 
committee  showing  a  cross  section  of  the  pro- 
posed structure.     The  report  is  as  follows: 

Your  committee,  charged  with  the  duty  of  se- 
lecting and  recommending  a  down-town  terminal 
system  for  the  elevated  railways  of  Chicago,  has 
expended  much  time  and  care  upon  the  subject. 
Were  it  not  for  one  overshadowing  reason,  we 
should  report  unanimously  and  positively  against 
any  such  system,  being  by  no  means  certain  that 
the  value  of  down-town  property  will  be  in- 
creased thereby;  and,  on  the  other  hand,  feeling 
very  sure  that  what  there  is  of  spaciousness  and 
beauty  in  our  streets  will  be  impaired. 

That  overshadowing  consideration  is  this:  We 
may  believe  the  present  system  of  elevated  rail- 
roads, with  a  small  change  in  their  terminals, 
ample  and  satisfactory;  that  Van  Buren  street  is 
far  enough  north  for  a  terminal  of  the  Alley  L; 
that  Sherman  street  is  convenient  enough  for  the 
Metropolitan  elevated;  that  Madison  and  Fifth 
avenue  would  be  convenient  for  the  Lake  Street 
line,  and  that  Lake  street  is  far  enough  south  for 
any  North  Side  line.  We  may  deprecate  any 
system  of  elevated  construction,  for  any  system 
whatever  disfigures  the  streets.  But  the  demand 
of  the  public  for  increased  facilities  and  exten- 
sions cannot  be  ignored. 

For  the  present,  a  law  compelling  the  elevated 
roads  to  secure  the  consent  of  a  majority  of  tne 
abutting  property  owners  in  each  mile  is  in  force. 
We  believe  this  to  be  a  wise  and  salutary  stat- 
ute. We  also  fear  and  believe  that  the  necessi- 
ties, real  or  supposed,  of  the  elevated  roads,  and 
popular  pressure,  will  inevitably  force  the  repeal 
of  this  act,  and  thereby  expose  property  owners 
to  enormous  loss  and  the  city  to  great  .disfigure- 
ment. We  are  property  owners  in  the  heart  of  a 
great  city,, to  and  from  which  ebbs  and  flows  daily 
a  crowd  of  from  300,000  to  500,000  people.  It  is 
not  neccessary  to  dwell  upon  the  frequent  conges- 
tion of  traffic  unon  our  streets;  it  is  enough  to  say 
that  this  great  multitude  of  our  fellow  citizens  Is 
demanding  in  a  more  and  more  unequivocal  way 
the  privilege  of  rapid  transit  from  start  to  finish  of 
its  daily  journey.  We  doubt  whether  the  com- 
paratively few  property  holders  in  the  heart  of  the 
city  can  ignore  this  demand  and  successfully  con- 
test the  repeal  of  this  law.  In  our  judgment  a 
wise  regard  for  our  own  interests,  and  a  just 
recognition  of  the  convenience  of  the  public,  calls 
upon  us  for  some  action  at  the  present  time.  We 
have  approached  this  problem,  therefore,  as  rep- 
resentatives of  property  owners,  with  three  gen- 
eral objects  of  view;  To  occupy  the  minimum  of 
the  public  streets;  to  furnish  the  maximum  of 
public  service;  and  to  build  a  system  capable  of 
modification  or  extension  without  great  waste  or 
interruption  of  traffic. 

With  these  general  observations  we  proceed  to 
details: 

(1)      LOOPS  OK  EXTENSIONS  OF  EXISTING  ROADS. 

Each  of  the  existing  roads  has  made  some  at- 
tempt to  secure  its  own  terminal  loop  penetrating 
the  heart  of  the  city,  and  eacli  has  failed  up  to 
date,  because  of  the  necessity  of  securing  a  ma- 
jority of  consents.  Like  the  rest  of  the  public, 
we  are  opposed  to  this  plan  of  Independent  loops 
because  each  is  intended  to  serve  but  one  road, 
and  in  no  way  tends  to  make  the  property  passed 


by  it  accessible  to  other  roads.  Such  a  loop,  pass- 
ing property,  infilcts  the  maximum  of  damage, 
while  conferring  the  benefit  of  accessibility  to  the 
line  only,  absolutely  shutting  out  all  others.  In 
this  it  closely  resembles  the  existing  cable  lines, 
which  do  not  transfer  passengers,  and  each  of 
which  tends  to  shut  the  other  out  from  its  own 
territory.  It  has  been  proposed,  however,  to  ex- 
tend each  road  to  a  common  terminal  in  the  busi- 
ness section,  about  at  follows:  A  double  track 
down  Wabash  avenue  or  State  street,  with  a  loop 
at  the  north  end,  to  accommodate  the  South  Side 
Alley  Road;  another  east  on  streets  or  alleys  from 
the  Lake  Street  road;  and  a  third  from  the  Metro- 
politan Road;  all  brought  to  a  common  terminal; 
the  most  ample  space  to  locate  ihis  common  termi- 
nal being  found  on  State  street,  north  of  Randolph 
street.  No  streets  in  the  business  district,  except 
AVabash  avenue  and  State  street,  are  more  than 
80  feet  wide,  and  some  are  06  feet  only.  If  the 
city  authorities  and  property-holders  would  per- 
mit a  double  track  road  in  the  center  of  State 
street  or  Wabash  avenue,  immediately  over  the 
cable  car  tracks,  supported  on  columns  placed  in 
the  street  outside  the  street  railway  tracks,  a 
structure  might  possibly  be  constructed  which 
would  not  be  absolutely  prohibitory.  But  when 
any  other  streets  than  'W'abash  avenue  or  State 
street  are  considered,  it  is  impossible  to  build 
even  a  single  track  structure  without  practically 
appropriating  the  street,  as  has  been  done  on 
Sixty-third  street  and  West  Lake  street. 

Th?re  are  no  continuous  north  and  south  alleys 
wliich  can  be  used  for  any  of  these  loops,  though 
there  are  a  few  east  and  west,  which  run  nearly 
across  the  city.  It  is,  therefore,  impracticable  to 
run  through  alleys. 

In  fact,  no  plan  of  extending  the  present  roads 
has  been  suggested  which  is  not  stubbornly  ob- 
jected to  by  property  owners  consulted.  We  are, 
therefore,  compelled  to  drop  all  such  propositions 
from  consideration. 

The  alternative  is  a 

("2)  BELT  LINE  OH  DOWN-TOWN   LOCAL  SYSTEM. 

Beside  the  movement  of  passengers  to  and  from 
the  heart  of  the  city  to  the  terminals  of  the  eleva- 
ted lines,  there  is  a  heavy  movement  to  and  from 
the  principal  railway  stations:  and  besides  these 
there  is  an  enormous  circulating  movement  of 
people  around  and  across  the  heart  of  the  city  in 
every  direction.  Neither  of  these  three  move- 
ments is  sufficiently  provided  for  by  the  surface 
railways.  It  is  constantly  necessary  to  change 
cars  or  walk  long  distances  In  moving  about  the 
South  Side.  We  believe  that  no  down-town  system 
is  complete  or  satisfactory  which  does  not  provide 
for  moving  passengers  to  and  from  the  railroad 
depots  as  well  as  the  elevated  railways,  and  for 
the  circulatory  movement  of  the  vast  crowd 
rfhich  now  throngs  the  heart  of  the  city.  It  be- 
comes necessary,  therefore,  to  examine  the  char- 
acter of  this  movement.  In  a  general  way,  the 
main  current  of  travel  sets  north  and  south  along 
the  easterly  portion  of  the  heart  of  the  city,  and 
of  late  a  subordinate  current  of  considerable 
strength  sets  north  and  south  on  Fifth  avenue. 
West  of  State  street  the  main  current  sets  east  and 
west  on  Madison  and  Adams  streets,  with  lesser 
currents  upon  other  streets,  while  all  around  the 
edge  of  the  business  district  are  scaitered  such 
objective  points  as  the  Randolph  and  Van  Buren 
street  stations  of  the  Illinois  Central,  the  Dearborn, 
Rock  Island,  Northern  Pacific,  Union  and  North- 
western depots;  the  Alley,  Metropolitan  and  Lake 
Street  L  terminals;  and  the  North  and  West  Side 
bridges.  To  reach  these  points  requires  some- 
thing in  the  nature  of  a  belt  line;  and  to  convey 
passengers  from  the  belt  line  to  the  center  of  the 
city  requires  north  and  south  and  east  and  west 
cross  lines.  Careful  study  of  the  streets  and  of 
the  character  of  the  buildings  and  ownership 
thereon  indicates  that,  all  things  considered, 
Wabash  avenue  and  Fifth  Avenue  are  the  most 
feasible  and  desirable  streets  to  property  owners 
and  public  alike  through  which  to  construct  north 
and  south  double  track  lines;  further,  that  by  con- 
necting these  lines  with  double  track  cross  lines 
through  South  Water  street  and  Polk  street,  a  belt 
line  is  secured  which  passes  in  the  near  neighbor- 
hood of  most  of  the  points  above  enumerated;  and 
if,  in  addition  to  this  belt  line,  one  or  two  east  and 
west  double  track  cross  lines  are  i^rovided  on  other 
streets,  a  system  is  created  which  will  accom- 
modate the  main  and  lesser  north  and  south  and 
east  and  west  currents  of  travel  above  described; 
and  upon  which  a  passenger,  by  simply  crossing  a 
platform  from  one  line  to  another  can  be  trans- 
ferred from  any  point  to  any  point  in  the  business 
district,  wallclng  not  over  a  block  and  a  half  at 
either  end.  This  would  require  the  occupation 
of  but  two  north  and  south  thoroughfares,  and 
one,  or  jierhaps  two,  east  and  west  thoroughfares, 
of  importance,  as  South  Water  street  and  Polk 
street,  from  their  position  on  the  extreme  edge  of 
the  business  district,  are  not  important  thorough- 
fares. Should  such  a  system  be  placed  overhead 
or  underground? 
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(3)     TJNDEKGEOUND  SYSTEMS. 

Tno  plans  were  submitted  to  us  for  placing  the 
system  underground: 

I.  To  tunnel  40  or  50  feet  below  sewers,  pipes 
and  street  obstructions  of  all  kinds,  and  the 
foundations  of  buildings,  even  passing  under  the 
Chicago  river;  to  operate  trains  therein  on  the 
Greathead  system  as  used  in  London,  and  to 
lower  passengers   thereto  by  means  of  elevators 

.  from  the  surface  and  from  the  elevated  roads. 
The  cost  of  constructing  such  an  underground 
system  would  be  very  great,  though  it  might  not 
be  prohibitory;  but  the  e.xtent  to  which  the  pub- 
lic would  useit  if  constructed  is  problematical. 
In  our  judgment,  placing  the  system  a  great  dis- 
tance underground  would  practically  destroy  its 
usefulness  for  the  shorter  distances  over  which 
our  system  would  naturally  carry  passengers. 

II.  To  use  the  space  now  under  the  sidewalks 
of  the  central  part  of  the  city.  These  sidewalks 
vary  from  14  to  24  feet  in  width,  and  a  part  of 
the  space  under  them  averages  nine  and  a  half 
feet   in   height  above  the  foundations  of  most  of 

,  the  buildings.  A  subway  could  be  constructed 
thereunder  so  arranged  that  every  abbutting  build- 
ing should  open  on  a  passage  way  leading  to  corner 
entrances.  The  street  crossings  would  have  to  be 
tunneled,  and  water  pipes,  gas  pipes,  electric 
wires  and  sewers  must  be  curved  under  the  sys- 
tem, the  latter  so  arranged  that  the  drainage 
should  be  unimpaired.  Unfortunately,  in  the  cen- 
ter of  the  ciiy  only  the  very  widest  walks  would 
afford  room  tor  such  a  subway,  as  the  founda- 
tions of  the  buildings  would  greatly  interfere 
with  its  construction.  In  many  cases  the  curb 
wall  would  have  to  be  removed  and  built  further 
out  in  the  street.  Nevertheless,  the  cost  of  con- 
struction would  be  moderate,  and  it  such  a  sub- 
way, with  its  platform  say  8  feet  G  inches  form 
the  sidewalk  level,  could  be  built,  we  believe  that 
people  would  prefer  to  descend  8  feet  6  inches  and 
travel  in  a  well-lighted  tunnel  rather  than  climb 
18  feet  to  the  grade  of  an  elevated  road;  and   that 


with  the  traffic  on  the  street,  which  last  assumes 
the  appearance  of  a  tunnel  more  detrimental  to 
light  and  business  than  the  effect  of  two  single 
lines  along  the  curbs. 

DThe  other,  which  we  prefer,  consists  of  a  single 
track  carried  upon  pillars  set  at  the  curb  line,  as 
in  the  Bowery.  It  is  objected  to  this  that  the 
superstructure  and  trains  pass  near  the  buildings 
and  increase  noise,  vibration  and  obstruction  to 
light. 

The  objections  to  the  former  plan  are  in  our 
judgment,  the  more  serious,  and  if  a  single  track 
along  the  curb  line  is  constructed  as  hereafter 
described  and  shown  by  drawings  submitted 
herewith,  we  believe  the  injury  to  the  street  and 
property  falls  to  a  minimum.  We  may  note,  in 
passing,  that  either  plan  of  construction  may 
somewhat  increase  the  value  of  second  floor  win- 
dows upon  retail  streets  for  display  and  advertis- 
ing purposes. 

Tlie  ne.xt  question  is  that  of 

(5)  MOTIVE  POWEE. 

Three  modes  of  propulsion  have  been  suggested. 
The  ordinary  locomotive,  the  cable  and  the  elec- 
tric motor.  The  first  of  these,  by  its  concentra- 
tion of  weight,  its  smoke  and  cinders  and  escap- 
ing steam,  its  lateral  vibration  caused  by  the 
reciprocal  motion  of  its  pistons,  and  its  rush  and 
roar  in  passing,  would  seem  inadmissible  and  out 
of  date,  even  if  recent  statistics  did  not  show  that 
It  cannot  compete  in  economy  with  electricity. 
The  cable  system  is  better,  but  here  again  the 
street  car  experience  of  the  last  few  years  indi- 
cates that  advantage  of  economy  and  ease  of 
operation  rests  with  the  electric  motor.  Some  of 
j'our  committee  have  had  much  experience  with 
electricity,  both  for  stationary  and  motive  power, 
and  unhesitatingly  recommend  its  employment. 

(6)  EOI^LING  STOCK. 

After  determining  upon  a  belt  line,  with  cross 
lines,    situated    preferably    upon    the    aforesaid 


or  motive  car.  Granted  these  advantages,  our 
engineers  advise  us  that  noise  and  vibration  may 
be  reduced  about  in  proportion  to  the  square  of 
the  axle  speed;  that  the  structure  may  be  greatly 
reduced  in  size,  weiglit  and  cost;  its  extreme 
width  can  be  reduced,  except  atlanding platforms 
at  street  intersections,  to  eight  feet.  A  light 
and  graceful  design  can  be  adopted,  as 
indicated  by  the  drawings  herewith  sub- 
mitted. Posts  can  be  set  thirty  to  sixty  feet 
apart,  and  the  superstructure  bracketed  out  over 
the  roadway,  so  as  to  leave  the  sidewalk  clear. 
Light  construction  will  permit  the  use  of  paper 
wheels,  wooden  tires  and  rubber  deadeners,  thus 
further  reducing  noise  and  vibration.  If  investi- 
gation does  not  indicate  too  great  expense,  in- 
clined passenger  lifts  on  the  principle  of  the  end- 
less belt  may  be  used  to  elevate  passengers  from 
the  sidewalk  to  the  fixed  platforms. 

No  station  houses  are  required,  merelj' a  landing 
and  stairs,  or  a  lift,  at  each  street  crossing;  thus 
removing  a  fruitful  source  of  difficulty  in  elevated 
railroad  construction,  viz:  the  location  of  sta- 
tions, which  benefit  tlie  ground  floor  property 
near  by,  and  tend  to  Injure  the  more  remote 
property;  while  the  necessary  waiting  rooms  and 
long  platforms  required  for  the  ordinary  trains 
increase  tlie  darkening  of  the  street  and  the  in- 
jury to  adjacent  second  floor  property.  Under 
the  moving  platform  system  all  property* owners 
are  treated  alike. 

More  important  than  the  above  considerations, 
however,  are  these;  That  noise  and  vibration  are 
reduced  to  a  minimum,  ringing  of  gongs,  escape 
of  steam  and  compressed  air  absolutely  dispensed 
with,  and  collisions  rendered  impossible.  Most 
Important  of  all  is  the  character  of  the  service 
oft'ered.  It  is  instant  and  continuous,  there  Is  no 
waiting  for  trains,  passengers  are  taken  substan- 
tially/roni  any  point  to  any  point  rapidly  and 
safely,  high  out  of  the  crowd,  out  of  danger  of 
being  run  over  bj"  horses  and  cable  cars,  and  out 
of  the  mud  and  dirt  of  the  street.  The  carrying 
capacity  of  the  system   Is  enormous.     As  many 
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for  short  hauls  it  would  be  more  profitable  than 
the  latter. 

The  legal  question  as  to  whether  the  space  under 
the  sidewalks  is  owned  by  abutters  or  by  the  city 
is  practically  of  small  importance:  if  owned  by 
the  city  or  corporation  building  such  a  subway 
would  still  have  to  pay  damages  to  the  abutting 
owners,  caused  by  its  construction:  and  if  owned 
by  the  latter  it  would  have  to  be  condemned  un-. 
der  the  law  of  eminent  domain.  In  either  case 
the  entrance  to  basements  would  be  injured  in 
many  places,  and  damages  paid.  Legal  compli- 
cations would  be  serious  and  litigation  protracted. 
From  the  terminals  of  the  elevated  railways  to 
the  platforms  of  such  subways  would  be  a  descent 
of  2(i  feet,  and  for  all  through  traffic  from  elevated 
roads  it  would  be  much  less  convenient  than  an 
elevated  terminal  system. 

Consultation  convinces  us  that  the  objections 
to  the  use  of  the  space  under  the  sidewalks  are 
widespread  among  property  owners  and  would  be 
difficult  to  overcome.  We  cannot,  therefore,  con- 
sider that  system  practicable. 

AVenow  pass  to  the  consideration  of 

(4)   OVERHEAD  CONSTRUCTION. 

As  the  surface  of  the  streets  is  occupied  by  the 
street  cars,  there  only  remains  the  method  of 
overhead  construction,  two  kinds  of  which  have 
been  used  in  elevated  railway  practice;  the  one 
consisting  of  double  tracks  placed  in  the  middle 
of  the  street,  over  the  street  railway  tracks,  sup- 
ported by  trusses  bridging  the  street  and  resting 
upon  pillars  placed  five  or  six  feet  outside  of  the 
street  car  tracks,  as  in  Sixth  avenue.  New  York. 
It  is  objected  to  this  that  the  foundations  of  pil- 
lars set  in  the  middle  of  the  street  interfere  with 
water,  sewer,  gas  and  other  pipes,  the  work  of 
construction  seriously  interferes  with  the  opera- 
tion of    cable    trains,  and   the   posts  themselves 


streets,  with  a  single  track  on  each  side  of  the 
street,  elevated  upon  posts  at  the  curb  line,  the 
trains  upon  opposite  sides  of  the  streets  to  move 
in  opposite  directions,  it  remains  only  to  determine 
the  character  of  rolling  stock  and  motive  power  to 
be  employed.  Two  modes  of  operation  were  pre- 
sented for  our  consideration:  The  first,  the  ordi- 
nary method  of  short  trains,  of  from  two  to  five 
cars  moving  between  a  few  blocks  apart  with  a 
space  or  headway  between  trains,  determined  by 
the  volume  of  traffic  and  the  dangers  of  collision; 
the  other  anew  method  of  continuous  trains,cover- 
ing  the  entire  length  of  the  belt  line,  moving  con- 
tinually at  a  uniform  moderate  speed  of  about  six 
miles  per  hour,  identical  with  or  similar  to  that 
used  for  the  so-called  movable  sidewalk  at  the 
World's  Fair.  It  consists,  roughly  speaking,  of 
three  platforms,  one  fixed,  one  moving  at  about 
three  miles  an  hour  and  a  third  at  about  six  miles 
an  hour,  all  parallel  and  close  to  each  other,  so 
that  a  person  can  step  without  danger  from  the 
fixed  platform  to  that  moving  at  three  miles  an 
hour,  and  from  the  three-mile  platform  with  equal 
ease  to  that  moving  six  miles  an  hour,  without 
stopping  the  train  or  lowering  its  speed.  Or  it 
may  be  operated  with  three  different  speeds  for 
greater  ease  of  access. 

In  our  judgment,  the  continuous  moving  plat- 
form has  decided  advanta)?es  over  the  ordinary 
system,  which  may  be  summarized  as  follows: 
A  uniform  low  axle  speed,  equal  to  about  one- 
eighth  of  the  average  full  speed  of  the  ordinary 
elevated  train:  a  continuous  and  uniform  motion 
In  one  direction,  devoid  of  starting  and  stopping 
thrust,  and  almost  free  from  lateral  vibration; 
the  employment  of  numerous  light  motors  dis- 
tributed along  the  continuous  train  in  such  a 
manner  as  to  spread  the  load  evenly  over  the  en- 
tire structure,  instead  of  concentrating  most  of  it 
at  a  given  point,  as  in  the  case  of  the   locomotive. 


passengers  can  be  seated  upon  a  single  seat  run- 
ning lengthwise  of  the  train  as  can  be  crowded 
into  the  existing  cable  trains  hanging  on  to  straps 
and  platforms,  and  in  addition  twice  as  many 
more  can  comfortably  stand,  or  walk  in  the  di- 
rection of  the  motion.  By  doing  the  latter  the 
passengers'  speed  may  be  increased  to  9  miles  per 
hour. 

(7)   NOVELTY   AND    FEASIBILITY. 

Inasmuch  as  a  moving  platform  system,  as  ap- 
plied to  the  transportation  of  passengers,  in  cities, 
is  entirely  new,  your  committee  several  times 
personally  examined  the  plant  upon  the  pier  at 
the  World's  Fair,  and  also  have  the  written  opin- 
ion of  many  eminent  engineers  and  specialists 
upon  it — among  them  men  of  such  authoritative 
standing  as  Messrs.  Alexander  Siemens,  George 
S.  Morrison,  William  Sooysmith,  S.  G.  Artings- 
hall,  C.  L.  Strobe),  L.  E.  Cooley,  E.  L.  Corthell 
and  D.  L.  Barnes,  consulting  engineers,  William 
Forsyth  and  F.  A.  Delano  of  the  C.  B.  &  Q.  Rail- 
way and  W.  F.  White  of  the  Atchison,  Topeka  & 
Sante  Fe  Road,  all  of  whom  without  exception, 
unhesitatingly  state  that  there  is  no  serious  me- 
chanical difficulty  to  be  overcome  in  constructing 
and  operating  this  system  regularly  and  effi- 
ciently; and  that  there  Is  no  physical  difficulty  in 
stepping  from  a  fixed  platform  to  one  moving  at  a 
low  rate  of  speed,  which  will  not  yield  to  even 
slight  experience,  except  in  the  case  of  infirm  per- 
sons or  cripples,  who  can  never  largely  patronize 
elevated  roads,  and  may  be  left  out  of  considera- 
tion. Among  your  committee  and  among  the  per- 
sons consulted  there  are  men  of  widely  varying 
ages,  weights  and  physical  activilies,  but  to  none 
was  the  use  of  the  movable  sidewalk  at  the 
World's  Fair  attended  with  apparent  danger  or 
inconvenience.  Indeed,  the  experience  of  that 
plant,  which  moved  nearly  a  million  passengers 
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during  the  summer  with  but  a  single  accident  is 
to  us  conclusive  upon  this  point.  Men,  women 
and  children  from  cltj'  and  country  alike  were 
carried  without  difficulty  or  danger. 

(8)      CONCLUSIONS. 

As  above  intimated,  your  committee  considers 
it  of  great  importance  to  adopt  a  system  which 
shall  not  only  easily  and  quickly  gather  up  and 
distribute  passengers  for  the  elevated  roads,  but 
shall  also  provide  means  to  reach  the  steam  rail- 
road stations,  the  hotels,  theaters  and  other  places 
of  amusement, and  accommodate  those  who  desire 
to  go  from  one  part  of  the  business  district  to 
another,  with  comfort  and  safety.  It  therefore 
recommends  a  system  of  elevated  belt  lines,  pref- 
erably on  Wabash  Avenue,  Fifth  Avenue, 
Polk  "street,  and  South  Water  Street,  with  cross 
lines,  say  on  Madison  or  Washington  Streets, 
and  perhaps  xVdams  or  Van  Buren,  consisting 
of  continuous  moving  platforms,  driven  by 
eieciric  motors  and  supported  upon  single- 
posts  at  the  curb  line:  moving  in  opposite  ways  on 
opposite  sides  of  the  street:  provided  with  con- 
venient bridges  and  platforms  for  the  transfer  of 
passeLgers  from  one  line  to  another:  a  single  fare 
to  cover  any  number  of  such  transfers.  The  de- 
tails of  construction  and  operation,  housing 
in  from  the  weather,  etc.,  and  the  question  of 
rates  'of  fare,  relations  with  connecting  roads, 
etc.,  are  under  the  consideration  of  your  commit- 
tee, and  are  being  worked  out  with  great  care, 
necessarily  requiring  time.  It  is  not  advisable,  in 
our  judement,  to  wait  for  them  before  presenting 
the  substance  of  this  report  to  property  owners, 
whether  members  or  not  of  the  Central  Construc- 
tion Company,  as  the  committee  believes  it  goes 
far  enough  to  enable  each  owner  to  determine  for 
himself  whether  he  a.ssents  to  or  opposes  an  un- 
dertaking of  this  general  character. 

There  is  one  other  important  question  which 
will  a£fect  their  judgment  or  action,  viz.;  the 
question  of 

OWNERSHIP   AND    CAPITALIZ.\TION. 

The  double  track  system  recommended  is  the 
equivalent  of  eight  miles  of  single  track  or  plat- 
form. While  we  have  not  made  exact  estimates, 
it  is  evident  that  it  can  be  constructed  for  a  mo- 
derate sum  per  mile.  We  believe  that  it  should 
be  capitalized  as  nearly  as  possible  at  actual  cost; 
no  bonus  to  be  issued,  out  the  capital  provided  by 
sale  of  the  necessary  amount  of  stock  at  par;  and 
that  the  privilege  of  subscribing  for  this  stock 
should  be  offered  to  assenting  property  holders 
upon  some  equitable  basis. 


CONTROL  EXEBCISED  BY  STATE  RAILROAD 

COMMISSIONERS  OVER  STREET 

RAILWAYS. 


The  Street  Railway  Gazette  recently  sent  a 
letter  of  inquiry  to  each  of  the  state  boards  of 
railroad  commissioners  of  the  33  states  in  which 
such  boards  e.Kist,  asking  for  Information  con- 
cerning the  control  and  regulation  e.xerclsed  by 
its  members  over  street  railway  corporations. 
From  the  28  replies  received  it  appears  that  in 
10  of  these  states  the  commissioners  have  no  juris- 
diction whatever  over  street  railway  companies. 
These  1!)  states  are: 

Kentucky,  Missouri,  Minnesota,  Iowa,  Illinois,  Cali- 
fornia. Kansas,  Ohio,  X'irginia,  Nebraska,  Vermont,  North 
Carolina,  South  Carolina,  Alabama,  Arkansas,  Georgia. 
Indiana,  Tesag  and  North  Dakota. 

Of  these  North  Dakota  has  no  street  railway 
lines,  but  the  state  constitution  gives  the  com- 
mission such  control  over  street  railways— when 
constructed — as  the  legislature  may  provide.  Ver- 
mont has  only  two  street  railway  companies — 
one  each  at  Burlington  and  Rutland.  In  nine 
other  states  the  commissioners  exercise  more  or 
less  jurisdiction  over  street  railway  corporations 
under  laws  enacted  by  the  legislatures.  These 
nine  states  are: 

New  York,  Massachusetts,  Maine,  New  Hampshire, 
Rhode  Island,  Connecticut,  Michigan,  Pennsylvania  and 
Wisconsin. 

It  will  be  noticed  that  only  two  western   states 
are  included  in  this  list.     A  brief  synopsis  of   the 
laws  by  which  the  commissioners   are   guided  In 
these  nine  states  is  given  herewith: 
CONNBJCTICUT. 

The  Connecticut  statutes  relating  to  railroads 
prior  to  the  acts  of  1893,  refer  to  street  railways 
only  when  they  cross  railroad  tracks.  No  grade 
crossings  are  allowed  except  on  the  approval  of  the 
railroad   commissioners.     The   "Act  Concerning 


Street  Railways"  passed  in  1893  caused  consider- 
able comment  at  the  time  it  was  under  discus- 
sion in  the  General  Assembly.  Stripped  of  the 
legal  verbiage  the  act  requires  that  a  new  street 
railway  company  desiring  to  lay  tracks  or  an  ex- 
isting company  wishing  to  lay  additional  tracks 
or  to  change  its  motive  power  must  proceed  to 
make  a  plan  of  its  proposed  route  going  into 
detail  in  regard  to  track,  motive  power,  etc.,  and 
present  it  to  the  local  authorities.  The  latter  on 
notice  are  to  proceed  to  a  public  hearing  and 
within  sixty  days  after  the  presentation  of  the 
plan  shall  notify  the  company  of  their  decision. 

The  local  authorities  are  given  exclusive  juris- 
diction over  the  location  of  tracks,  wires,  conduct- 
ors, fixtures,  etc.,  including  the  relocating  of  the 
same.  Every  company  must  comply  with  these 
orders  at  its  own  expense,  and  in  case  of  its  fail- 
ure the  necessary  orders  may  be  executed  by  the 
municipality  and  the  expense  collected  in  an  ac- 
tion. Except  in  the  case  of  bridges,  terminals  and 
curves  in  turning  from  one  sfiveet  to  another,  and 
turnouts  and  switches  for  a  distances  of  1.50  feet, 
the  wrought  part  of  a  street  suitable  for  travel 
shall  not  be  less  12  feet  in  width  measuring  from 
the  outer  rail,  unless  permission  is  obtained  of  a 
judge  of  the  superior  court.  It  is  farther  pro- 
vided that  a  company  shall  not  be  obliged  to 
change  the  grade  of  that  portion  of  the  streets  on 
which  its  tracks  are  located  after  the  grade  in 
the  street  has  once  been  located. 

Another  provision  of  the  law  states  that  if  the 
company  discontinues  the  operation  of  its  rail- 
way on  any  streets,  or  if  having  laid  tracks  it 
fails  to  operate  the  line  within  a  reasonable  time, 
the  local  authorities  may  order  the  company  to 
operate  the  road.  On  its  failure  to  comply  with 
the  order  the  company's  right  to  the  street  shall 
cease,  and  if  it  fails  to  remove  its  tracks  the 
town,  city  or  borough  may  do  the  work  and 
recover  the  e.xpense  by  action. 

Street  railway  companies  are  required  to  keep 
in  repair  that  part  of  the  street  occupied  by  its 
tracks,  and  for  a  distance  of  two  feet  on  each  side 
of  the  outer  rails,  but  they  are  not  to  be  com- 
pelled to  use  better  pavement  than  the  city  uses 
in  the  rest  of  the  street. 

Street  railway  companies  are  not  allowed  to 
transport  merchandise  other  than  such  small 
bundles  as  are  carried  by  passengers  except  in 
accordance  with  regulations  prescribed  by  the 
superior  court  upon  the  application  of  the  com- 
pany or  any  interested  person  or  town  or  city. 

No  street  railway  company  shall  be  extended 
from  one  town  to  another  so  as  to  parallel  any 
street  railroad  or  steam  railroad  unless  author- 
ized by  special  charter  prior  to  January  1,1893, un- 
til the  company  obtains  from  the  superior  court 
a  decision  that  such  a  construction  is  necessary. 
The  act  contains  provisions  relating  to  damages 
caused  by  defects  on  streets  which  companies  are 
bound  to  keep  in  repair,  to  the  alteration  of  orders 
made  by  local  authorities,  and  stipulates  that  the 
latter  may  make  regulations  regarding  speed 
from  which  their  shall  be  no  appeal,  but  in  no 
case  is  the  speed  to  be  greater  than  fifteen  miles 
an  hour  on  any  street  or  highway. 

All  companies  are  obliged  to  make  annual  re- 
ports to  the  railroad  commissioners.  One  section 
is  devoted  to  the  provisions  in  accordance  with 
which  bonds  may  be  issued. 

The  superior  court  is  empowered  to  authorize  a 
street  railway  company  to  run  its  cars  over  the 
tracks  of  another  street  railway  for  a  distance  not 
exceeding  half  a  mile.  When  the  town  or  city  is 
approached,  however,  by  a  bridge  or  causeway 
the  court  may  direct  the  new  company  to  use 
tracks  of  an  existing  company  from  a  point  where 
the  two  roads  meet  to  some  central  location  in  the 
town,  provided  that  the  track  thus  used  is  not  of 
greater  length  than  that  actually  owned  or 
operated  by  the  company  which  wishes  to  use  the 
tracks.  The  manner  of  use  of  tracks  and  the 
matter  of  compensation  are  to  be  fixed  by  the 
court. 


It  is  provided  that  the  act  shall  be  an  amend- 
ment to  all  street  railway  companies'  charters 
and  that  a  majority  of  the  directors  of  com- 
panies shall  be  residents  of  the  state. 

NEW  HAMPSHIRE. 

In  New  Hampshire  the  word  "railroad"  is  held 
to  cover  street  railways  and  the  jurisdiction  of  the 
railroad  commission  is  the  same  as  in  the  case  of 
steam  railroads.  It  extends  to  construction, 
operation,  fares  and,  in  fact,  to  nearly  every  factor 
in  their  business.  The  statutes  as  they  stand  do 
not  refer  specifically  to  street  railways  with  the 
exception  of  providing  that  if  a  street  railway 
company  permits  its  cars  to  cross  the  track  of  a 
steam  railroad  without  coming  to  a  full  stop  be- 
fore crossing  it  shall  be  fined  $100  for  each  offense. 

At  the  last  meeting  of  the  legislature  a  resolu- 
tion was  adopted  providing  that  as  so  many  street 
railway  charters  were  sought,  the  railroad  com- 
missioners should  be  requested  to  report  what 
general  legislation  was  required  in  reference  to 
the  powers  to  be  conferred  upon  or  exercised  by 
railroads  operated  by  power  other  than  steam. 

RHODE    ISLAND 

The  railroad  commissioner  of  Rhode  Island 
writes  that  it  is  generally  understood  that  the 
jurisdiction  of  the  railroad  commissioner  extends 
to  street  railways,  but  that  the  jurisdiction  "does 
not  amount  to  much."  A  perusal  of  the  railroad 
laws  of  the  state  does  not  reveal  any  specific  allu- 
sion to  street  railways. 


E.  C.  Farriogton,  clerk  of  the  department  of 
railroads  of  the  sttite  of  Maine,  in  sending  a  copy 
of  the  law  relating  to  street  railroads,  writes:  "In 
the  Interests  of  street  railroad  projectors  a  dis- 
tinction is  made  between  the  steam  and  street 
roads,  and  in  location,  right  of  way,  etc.,  the 
general  law  gives  privileges  not  accorded  to  the 
steam  roads.  However,  they  are  under  super- 
vision and  are  examined  annually  and  have  to 
secure  a  certificate  of  safety  before  they  com- 
mence operations." 

The  first  part  of  the  act  refers  to  the  matter  of 
organization.  It  is  then  stated  that  before  be- 
ginning construction  the  corporation  must  present 
to  the  railroad  commissioners  a  petition  for  the 
approval  of  its  route,  with  a  map  showing  the 
location,  with  the  written'  approval  of  local 
authorities  and  a  report  of  an  engineer.  If, 
however,  the  municipal  olHcers  fall  to  act  within 
thirty  days,  if  they  refuse  the  route,  or  if  the 
route  which  they  approve  is  not  accepted  by  the 
company  the  matter  is  to  be  talven  into  court. 

The  following  provision  is  made  in  section  11. 

Street  railways  shall  be  constructed  and  main- 
tained in  such  form  and  manner,  and 
with  such  rails  and  upon  such  grade 
as  the  municipal  ofHcers  of  the  cities 
and  towns  where  the  same  are  located  may  direct, 
and  whenever  in  the  judgment  of  such  corpora- 
tion it  shall  be  necessary  to  alter  the  grade  of  any 
street,  town  or  county  road,  said  alterations  shall 
be  made  at  the  sole  expense  of  said  corporation 
with  the  assent  and  in  accordance  with  the  direc- 
tions of  such  municipal  officers.  If  the  tracks  of 
a  street  railway  cross  any  steam  railway  and  a 
dispute  arises  in  any  way  in  regard  to  the  manner 
of  crossing,  the  board  of  railroad  commissioners 
shall,  upon  hearing,  decide  and  determine  in 
writing  in  what  manner  the  crossing  shall  be 
made,  and  it  shall  be  constructed  accordingly. 

Municipal  officers  are  given  the  power  to  make 
regulations  as  to  the  mode  of  use  of  tracks,  the 
rate  of  speed  and  the  removal  and  disposal  of 
snow. 

fersons  who  obstruct  street  railways  are  sub- 
ject to  a  fine  not  exceeding  -$200  or  imprisonment 
for  00  days. 

On  written  application  the  municipal  ofHcers 
may  authorize  a  company  to  discontinue  the  op- 
eration of  cars  during  a  portion  of  the  winter  upon 
such  terms  as  they  may  determine,  and  the  com- 
pany may  appeal  from  their  decision  to  the  rail- 
road commissioners  who,after  a  hearing,may  give 
a  final  decision. 
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MICHIGAN. 

Street  railways  are  under  the  jurisdiction  of 
the  commissioners  of  railroads  in  the  State  of 
Michigan  only  in  cases  where  they  cross  railroad 
traclis.  An  act  adopted  In  1893  prescribes  the 
way  in  which  such  tracks  may  be  legally  crossed. 
The  approval  of  the  commissioners  must  be  se- 
cured, and  it  is  provided  that  grade  crossings 
shall  be  avoided  as  far  as  possible.  When  at  grade 
the  commissioner  shall  prescribe  the  safeguards. 
It  is  stated  that  in  no  case  shall  the  height  of  any 
wire  crossing  a  railroad  be  less  than  twenty  two 
feet  above  grade. 

PENNSYLVANIA. 

Isaac  B.  Brown,  deputy  secretary  of  Internal 
affairs  writes  as  follows:  "There  is  no  railway 
commission  in  Pennsylvania,  and  no  power  is 
given  to  the  secretary  of  internal  affairs  to  exer- 
cise immediate  control  or  supervision  over  street 
railway  companies.  The  companies  are  required 
only  to  make  annual  reports  to  this  department 
[Internal  affairs]  and  the  only  special  authority 
given  the  secretary  is  to  see  that  they  do  not  tran- 
scend the  powers  given  to  them  by  the  law  and 
their  charters  and  that  when  any  act  is  committed 
In  violation  of  the  constitution  it  is  his  duty  to 
certify  such  violation  to  the  attorney  general  for 
his  action," 

WISCONSIN. 

There  are  four  sections  relating  to  street  rail- 
roads in  the  Railroad  laws  of  Wisconsin,  but  none 
of  these  are  of  special  importance. 

MASSACHUSETTS. 

The  general  laws  of  Massachusetts  relating  to 
street  railways  are  so  extensive  that  it  will  be  out 
oMhe  question  to  attempt  any  general  summary. 
Some  of  the  more  interesting  provisions  however 
may  be  noted.  In  accordance  with  Section  3,  of 
Chapter  113,  the  gauge  of  each  street  railway 
shall  be  the  standard  of  4  feet  8i  inches.  The 
amount  of  capital  stock  of  a  company  shall  not 
,be  less  than  $10,000  per  miles  unless  the 
line  Is  wholly  located  outside  of  a  city  in  which 
case  the  amount  may  be  not  less  than  $3,500  per 
mile. 

Somewhat  detailed  conditions  are  imposed  re- 
garding meetings,  officers,  capital  stock  assess- 
ments, etc.  Section  19,  prescribes  that  no  com- 
pany shall  begin  the  construction  of  its  line  until 
It  has  filed  in  the  oflice  of  the  secretary  of  the 
commonwealth  a  sworn  certificate  that  Its  capital 
stock  has  been  subscribed  for,  and  that  50  per 
cent,  of  the  par  value  has  been  actually  paid  in 
cash.  If  the  company  does  not  build  some  por- 
tion of  line  within  18  months  after  the  date  of  Its 
certificate  of  establishment  its  corporate  powers 
shall  cease.  The  aldermen  are  given  the  power 
to  make  regulations  regarding  speed,  the  manner 
of  using  tracks  and  removal  of  snow. 

A  street  railway  company  may  use  such  motive 
power  as  the  local  authorities  may  permit.  When 
a  railroad  track  is  crossed  the  street  railway  shall 
cause  as  little  damage  as  possible  and  shall  not 
Insert  frogs  or  cut  the  rails  without  the  consent 
of  the  directors  of  the  steam  road.  At  grade 
crossings  cars  must  be  stopped  within  100  feet  of 
the  crossing.  No  street  railway  company  shall 
sell  or  lease  Its  road  unless  authorized  to  do  so  by 
its  charter  or  permitted  to  do  so  by  special  act  of 
the  general  court.  Every  company  must  keep  its 
books  in  a  manner  prescribed  by  the  board,  and 
make  annual  reports. 

In  1880  acts  were  passed  providing  for  the 
weekly  payment  of  wages,  authorizing  actions  of 
tort,  and  authorizing  street  railway  companies  to 
use  the  cable  system  as  a  motive  power. 

The  acts  of  1887  and  1888  contain  nothing  of 
general  interest. 

In  the  acts  of  1889  appears  a  provision  prohib- 
iting companies  from  allowing  minors  under  the 
age  of  ten  years  to  enter  cars  for  the  purpose  of 
selling  papers  or  other  articles. 

In  1890  the  well-known  act  was  passed  provid- 


ing that  all  cars  propelled  by  power  other  than 
horses  shall  be  equipped  with  fenders  and  guards 
as  required  by  the  railroad  commissioners.  A 
company  that  for  more  than  six  months  after 
being  notified  operates  a  car  not  so  equipped  Is 
subject  to  a  fine  of  $.50  for  each  offense.  By 
Chapter  306  of  the  acts  of  1891  this  law  was  re- 
pealed. 

In  the  same  year  acts  were  passed  permitting 
railways  to  use  the  Meigs  elevated  system  and 
authorizing  the  West  End  Street  Railway  Com- 
pany of  Boston  to  build  elevated  railroads. 

In  1893  the  legislature  adopted  a  resolution  re- 
questing the  railroad  commissioners  to  investigate 
apparatus  designed  to  deaden  the  noise  attending 
the  operation  of  electric  cars. 

The  most  important  law  of  1893  was  an  act 
making  ten  hours  in  twelve  consecutive  hours  a 
day's  work  for  certain  employes  of  street  railway 
companies.  This  measure  led  to  the  form  of 
agreement  framed  by  the  West  End  Company  and 
published  in  the  Street  Railway  Gazette  Jan- 
uary 0.  The  provisions  contained  in  the  agree- 
ment growing  out  of  the  law  caused  a  great  deal 
of  dissatisfaction  among  the  conductors  and  mo- 
tormen,  and  a  strike  was  at  one  time  threatened. 
>  The  foregoing  is  the  briefest  kind  of  synopsis  of 
some  of  the  acts  relating  to  street  railways.  The 
general  laws  occupy  about  forty  large  book  pages. 

NEW  YORK. 

The  provisions  regarding  street  surface  roads 
are  contained  in  Article  IV,  Sections  90.  to  110  ol 
the  railroad  law  of  New  York.  The  preliminary 
sections  relate  to  general  provisions,  securing  the 
consent  of  property  owners  and  local  authorities, 
condition  upon  which  consent  shall  be  given,  and 
sale  of  the  franchise  Section  93  contains  the  fol- 
lowing regarding  the  last  named  subject: 

The  consent  of  the  local  authorities  in  cities 
containing  twelve  hundred  and  fifty  thousand 
inhabitants  or  more,  according  to  the  last  federal 
census  or  state  enumeration,  must  contain  the 
condition  that  the  right,  franchise  and  privilege 
of  using  any  street,  highway,  avenue,  park  or 
public  place  shall  be  sold  at  public  auction  to  the 
bidder  who  will  agree  to  give  the  city  the  largest 
percentage  per  annum  of  the  gross  receipts  of 
such  corporation,  with  a  bond  or  undertaking  In 
such  form  and  amount  and  with  such  conditions 
and  sureties  as  may  be  required  and  approved  by 
the  comptroller  or  other  chief  fiscal  officer  of  the 
city  for  the  fulfillment  of  such  agreement  and  for 
the  commencement  and  completion  of  its  railroad 
within  the  times  hereinafter  designated,  accord- 
ing to  the  plan  or  plans  and  on  the  route  or  routes 
fi.\-ed  for  its  construction.  Whenever  such  con- 
sent shall  provide  for  the  sale  at  public  auction 
of  the  right  to  construct  and  operate  a  branch  or 
e,\tenslon  of  an  existing  railroad  such  consent 
shall  provide  that  but  one  fare  shall  be  exacted 
for  passage  over  such  branch  or  extension  and 
over  the  line  of  road  which  shall  have  applied 
therefor,  and,  further,  that  if  such  right  shall  be 
purchased  by  any  corporation  other  than  the 
applicant,  that  the  gross  receipts  from  joint  busi- 
ness shall  be  divided  in  the  proportion  that  the 
length  of  such  extension  or  branch  so  sold  shall 
bear  to  the  entire  length  of  the  road  which  shall 
have  applied  therefore  and  of  such  branch  or  ex- 
tension, and  that  if  such  right  shall  be  purchased 
by  the  applicant,  the  percentage  to  be  paid  shall 
be  calculated  on  such  portion  of  its  gross  receipts 
as  shall  bear  the  same  proportion  to  the  whole 
value  thereof  as  the  length  of  such  extension  or 
branch  shall  bear  to  the  entire  length  of  its  road. 

In  case  property  owners  do  not  consent 
to  the  building  of  a  street  railway  Section 
94  provides  for  the  appointment  of  commissioners. 
When  after  a  public  hearing  they  determine  that 
a  road  shall  be  built,  this  decision  shall,  upon 
confirmation  of  the  court,  be  taken  in  lieu  of  the 
consents  of  property  owners. 

Section  95  makes  provisions  for  the  payment  of 
a  percentage  of  gross  receipts  to  muncipalities  or 
villages. 

Section  97  defines  the  conditions  upon  which 
the  trades  of  one  company  maj'  be  used  by 
another. 

The  following  section  states  that  a  company 
must  keep  in  repair  the  street  between  its  tracks 
and  a  space  two  feet  In  width  on  each  side  of  the 
tracks.     If  the  companies  fall  to  make  the  repairs 


the  local  authorities  may  do  so  and  charge  the 
expense  to  the  former.  Local  authorities  may 
make  reasonable  regulations  as  to  the  rate  of 
speed,  manner  of  using  tracks,  removal  of  ice  and 
snow. 

The  provision  regulating  motive  power  is  as 
follows: 

Any  street  surface  railroad  may  operate  anj' 
portion  of  Its  road  b^'  animal  or  horse  power,  or 
by  cable,  electricity,  or  any  power  other  than  lo- 
comotive steam  power,  which  may  be  approved  by 
the  state  board  of  railroad  commissioners,  and 
consented  to  by  the  owners  of  one-half  of  the 
property  bounded  on  that  portion  of  the  railroad 
with  respect  to  which  a  change  of  motive  power 
is  proposed;  and  if  the  consent  of  such  property 
owners  can  not  be  obtained,  the  determination  of 
three  disinterested  commissioners,  appointed  by 
the  general  term  of  the  supreme  court  of  the  de- 
partment in  which  such  railroad  is  located,  in 
favor  of  such  motive  power,  confirmed  by 
the  court,  shall  be  taken  in  lieu  of 
the  consent  of  the  property  owners.  The 
consent  of  the  property  owners  shall  be 
obtained  and  the  proceedings  for  the  appointment 
and  the  determination  of  the  commissioners  and 
the  confirmation  of  their  report  shall  be  conducted 
in  the  manner  prescribed  In  Sections  91  and  94  of 
this  article  so  far  as  the  same  can  properly  be 
made  applicable  thereto. 

Any  railroad  corporation  making  a  change  in 
its  motive  power  under  this  section,  may  make 
any  changes  In  the  construction  of  its  road  or 
roadbed  or  other  proi^erty  rendered  necessary  bj' 
the  change  in  its  motive  power. 

Section  107  prescribes  that  in  cities  having  a 
population  of  5,000  or  more,  sand  may  be  used  be- 
tween the  rails  to  prevent  horses  from  slipping, 
and  in  Section  '109  the  use  of  center-bearing  rails 
is  prohibited. 

The  companies  are  obliged  tu  make  reports  to  tne 
railroad  commissioners,  and  in  the  bulky  volumes 
published  by  the  latter  200  pages  are  occupied 
with  street  railway  statenaents. 


Prof.  Barrett  and  the  Love  Conduit  System. 

Prof.  0  J.  P.  Barrett,  city  electrician  of 
Chicago  recently  made  the  following  state- 
ment regarding  the  Love  conduit  sys- 
tem as  it  is  operated  in  Washington.  The 
opinion  is  radically  different  from  that  ex- 
pressed by  Mr.  Stetson  In  his  paper  before  the 
American  Institute  of  Electrical  Engineers  pub- 
lished in  the  Street  Railway  Gazette  last  week. 

"This  Washington  line  approaches  the  citj'  aa 
an  overhead  trolley  line.  At  the  city  limits  the 
trollej'  is  placed  underground  and  continues  so 
for  a  distance  of  three  miles.  The  system  is  a 
perfection  of  the  one  now  in  use  on  the  North 
Side  in  this  city,  but  the  perfection  has  made  a 
vast  difference.  There  the  line  has  been  run  for 
months  without  a  single  breakdown  and  without 
any  accidents  on  account  of  the  wires.  The  entire 
circuit  is  completely  underground,  so  there  Is  a 
minimum  loss  of  power. 

"There  is  no  damage  to  water  pipes,  sewer 
mains,  and  other  underground  Improvements,  be- 
cause of  the  completed  circuit.  While  I  was  there 
the  conduit  at  one  time  was  filled  with  water,  but 
the  cars  were  run  just  as  in  dry  weather  and  with 
just  as  much  effect.  This  water  ocaslonally  freezes, 
but  so  It  does  here  once  in  a  while,  and  the 
cable  is  frozen  In.  An  electric  road  would  be 
fully  as  well  off,  but  with  a  thorough  system  of 
drainage  there  would  be  no  danger  of  freezing.  I 
consider  the  system  as  nearlj'  perfect  as  any  I 
have  seen. 

"I  am  Informed  the  underground  line  can  be 
built  as  cheaply  as  an  overhead  line.  There  is 
absolutely  no  danger  from  crossed  wires,  for  the 
reason  these  wires  are  underground.  The  system, 
too,  may  be  easily  placed  in  Chicago.  The  cable 
conduits  might  be  used  for  the  purpose  with  very 
little  change.  All  that  will  be  necessary  will  be 
to  drain  them  a  little  better  and  to  string  the 
electric  wires.  This  work  could  be  done  without 
stopping  the  cable  service.  Then  the  oars  would 
have  to  be  fitted  with  electric  appliances,  and  in- 
stead of  the  grip  running  through  the  slot  an 
electric  arm  would  be  used.  The  line  would  then 
be  ready  for  operation." 
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EABNINGS  OF  FIVE  ST.  LOUIS  ROADS. 


The  National  Railway  Company  which  it  will 
be  remembered,  is  a  Chicago  corporation  owning 
most  of  the  stock  in  five  St.  Louis  street  railway 
companies,  at  its  annual  meeting  held  this  week 
reported  net  gains  of  the  several  properties  to 
which  the  company  is  entitled  of  $199,947.  This 
is  equal  to  9.088  per  cent  on  the  stock,  against  10 
per  cent  earned  in  1892.  The  receipts  of  the  five 
roads  were  $1,410,817,  a  decrease  of  $30,729,  or 
1.4percent.  Operating  expenses,  which  were  00.13 
per  cent,  of  the  receipts  were  $831,851,  a  de- 
crease of  $33,118.  Net  receipts  were  $554,960; 
fixed  charges,  including  interest,  taxes,  and  in- 
surance, amounted  to  $309,083,  leaving  a  surplus 
gain  of  $355,383,  which  compared  with  1892 
showed  a  decrease  of  $31  989.  The  number  of  trips 
last  year  was  877,303,  a  decrease  of  10,988;  car 
miles,  11,844,031,  a  decrease  of  103,320;  pas- 
sengers carried,  28,313,504,  a  decrease  of  385,339. 
Gross  receipts  of  cable  lines  were  $1,0.35,445;  gross 
receiptsof  horse  and  electric  lines,  $381,873.  Cable 
receipts  decreased  $50,987,  horse  and  electric  car 
receipts  increased  $30,358.  Operating  expenses  of 
the  cable  lines  were  59.4  per  cent,  of  the  Income, 
and  amounted  to  $007,049;  operating  expenses  of 
the  horse  and  electric  lines  were  04  per  cent, 
amounting  to  $334,301.  The  total  operating  ex- 
penses in  1893  were  00.13  per  cent,  of  the  income, 
amounting  to  $851,851,  against  00.80  per  cent,  in 
1893,  amounting  to  •$874,969,  a  decrease  of  $33,118; 
mileage  of  the  cable  line  was  9,308,758;  mileage 
of  horse  and  electric  lines,  3,475.373.  The  cost  of 
operating  cable  per  mile  was  7.33  cents,  and  in- 
cluding Interest  9.34  cents.  The  cost  of  operating 
horse  and  electric  lines  per  mile  was  11.09  cents, 
and  including  Interest  13.11  cents.  The  company 
paid  for  damages  during  the  year  $30,088,  an  in- 
crease of  $9,730.  New  construction  cost  $1,301, 
3.50,  which  is  all  paid  for  and  leaves  no  floating 
debt.  The  construction  Included  33.37  miles  of 
new  track,  33.30  miles  overhead  electric  construc- 
tion, 70  motor  cars,  12  new  trailers,  and  remodeling 
of  131  old  trailers,  engines,  electric  plant,  etc. 
The  balance  sheet  of  the  company  shows  total  cost 
of  property  $3,184,383,  cash  on  hand  $15,010,  a 
total  of  $2,300,000,  against  $3,200,000  capital  stock. 
The  directors  reelected  were;  W  T.  Baker,  E. 
Buckingham,  T.  J.  Lefens,  G.  T.  Smith,  D.  G. 
ja^amilton,  E.  G.  Foreman,  C,  L.  Raymond.  The 
roads  controlled  by  the  National  Company  are  the 
Cass  Avenue  and  Fair  Grounds  Rill  way  Company. 
Including  the  Northern  Central  and  Union  rail- 
ways; the  Citizens'  Railway  Company,  and  the 
St.  Louis  Railroad  Companj'. 


Street  Railway  Strike  at   Bridgeport. 

The  employes  of  the  Bridgeport  (Conn.)  Trac- 
tion Company  went  on  a  strike  on  Saturday  last, 
and  they  succeeded  in  tying  up  the  system.  The 
strike  was  declared  at  three  o'clock  in  the  after- 
noon and  the  drivers  lost  no  time  in  deserting 
their  cars  after  they  had  been  drawn  to  the  barns. 
The  trouble  was  the  result  of  the  discharge  of 
several  conductors. 

On  January  31  the  company  filled  the  places  of 
the  strikers,  and  made  an  attempt  to  run  its  oars. 
One  car  was  stopped  by  a  mob,  which  overturned 
it,  broke  the  windows  and  set  it  on  fire.  The 
yards  of  the  New  York,  New  Haven  &  Hartford 
Railroad  were  raided  and  railroad  iron,  ties, 
coupling  pins,  boxes  and  barrels  were  taken  and 
piled  on  the  tracks  at  various  points.  Some  of 
the  cars  were  moved  out  of  the  sheds,  but  were 
only  able  to  proceed  a  short  distance.  The 
mayor,  backed  by  the  police,  read  the  riot  act, 
but  the  crowd  jeered.  President  Heft  turned  the 
road  and  all  Us  property  over  to  the  mayor,  ask- 
ing for  police  protection. 

On  Wednesday  the  executive  committee  of  the 
strikers  announced  that  the  men  would  go  back 
to  work  at  the  company's  terms.  The  terms  were 
that  all  strikers  except  the  nine  ringleaders 
should  be  taken  back,  that   the  company   should 


recognize  no  union,  and  that  the  men  should  work 
on  the  same  terms  and  conditions  that  obtained 
before  the  strike.  The  men  returned  to  work  but 
a  second  strike  was  declared  on  Thursday.  It 
seems  the  men  assumed  that  their  union  had  been 
recognized  and  upon  a  denial  by  Col.  Heft  that 
such  was  the  fact  the  men  ordered  another  tie- 
up.  The  utmost  excitement  prevailed  and 
damage  to  property  was  anticipated,  as  the 
strikers  had  the  sympathy  of  the  lawless  element 
in  the  city. 


Vestibule  Law  Sustained  in  St.  Paul. 


In  the  Municipal  Court  in  St.  Paul,  January  18, 
Judge  Twohy  gave  a  decision  in  the  vestibule 
case.  Frank  Hoskins,  St.  Paul  superintendent  of 
the  Twin  City  Rapid  Transit  Company  was  ar- 
rested several  days  previous  on  the  charge  of 
violating  the  law  requiring  companies  to  equip 
their  cars  with  vestibules.  Judge  Twohy  stated 
that  all  the  evidence  in  the  case  had  been  submit- 
ted by  stipulation,  and  the  only  question  to  be  de- 
cided was  the  constitutionality  of  the  law.  The 
importance  of  the  question  required  an  examina- 
ih  n,  which  would  better  be  given  by  a  higher 
court,  and,  therefore,  so  far  as  his  court  was  con- 
cerned, he  would  hold  the  law  constitutional,  and 
impose  a  fine  of  §50.  The  attorneys  for  the  de- 
fense asked  that  the  case  be  certified  to  the  Su- 
preme Court  on  a  bill  of  exceptions.  The  court 
granted  the  motion  and  the  question  of  constilu- 
1  ionality  wilj  be  passed  upon  by  the  supreme  court. 

The  defense  was  compelled  to  pay  the  fine,  but 
the  amount  was  paid  under  protest.  The  defend- 
ant's attorney  wanted  to  deposit  the  money  as  se- 
curity for  the  fine,  claiming  that  the  case  could 
not  be  appealed  if  the  fine  was  .paid.  The  court 
decided,  however,  that  the  defendant  must  pay 
the  fine  or  go  to  jail  for  sixtj'  days,  and  the  former 
alternative  was  adopted. 


Metropolitan  Company's  Prize. 


The  railroad  commissioners  of  New  York  have 
submitted  to  the  legislature  all  the  documents 
relating  to  the  offer  of  the  Metropolitan  Traction 
Company  to  give  a  prize  of  $50,000  for  an  Improved 
system  of  street  railway  propulsion.  The  com- 
missioners are  disposed  to  act  as  judges  of  award 
provided  the  legislature  is  inclined  to  give  author- 
ity for  them  to  do  so.  In  its  communication  to 
the  legislature  the  commissioners  make  the  fol- 
lowing   recommendation: 

The  correspondence  with  the  company  upon  the 
above  proposition  is  respectfully  transmitted  to 
your  honorable  body  for  your  examination,  and 
for  such  instructions  or  recomendations  as  to  your 
honorable  body  may  seem  proper.  This  board 
fully  appreciates  the  demand  for  more  efficient 
motive  power  in  the  large  cities  of  the  State,  and 
commends  the  liberality  and  unselfish  position 
taken  by  the  Metropolliau  Traction  Company  in 
making  the  above  offer. 

Already  many  communications  have  been  re- 
ceived from  Inventors,  who  have  had  notice 
through  the  newspapers  of  the  action  of  the  Met- 
ropolitan Company,  asking  information  on  the 
subject,  and  the  board  believes  that  the  legislative 
assent  to  the  proposition  of  the  Metropolitan 
Traction  Company  might  be  productive  of  great 
benefit  to  public  interest.  The  passing  of  a  re- 
solution giving  the  required  authority  Is  respect- 
fully recommended. 


Brooklyn  Street  Railways. 


An  eastern  financial  paper  says  that  the  plan  of 
the  Long  Island  Traction  Company  to  absorb  the 
Brooklyn  Traction  Company  has  fallen  through, 
although  the  Broadway  line  will  be  absorbed  by 
the  Long  Island  Company.  Street  railway  matters 
now  stand  just  where  thej' were  before  the  pro- 
posed change  with  the  exception  of  the  Broadway 
Company,  The  trouble  was  caused  by  the  Long 
Island  Traction  Company  stockholders  objecting 
to  the  plan.  It  was  proposed  to  exchange  the 
$0,000,000  Brooklyn  Traction  slock,  share  for 
share,  for  Long  Island  Traction  stock  and  the 
stockholders  of  the  latter  objected  to  what  they 
considered  an  unfair  exchange  of  stock,  and,  be- 
sides, the  Brooklyn  Traction  Company  had  accu- 
mulated a  large  fioating  debt  which  the  Long 
Island  stockhollers  did  not  want  to  assume. 

The  plan  for  the  absorption  of  the  Broadway  line 


is  to  issue  $e,.500,000  bonds,$8,500,000  first  mortgage 
5  per  cent,  bonds  and  $3,000,000  second  mortgage 
0  per  cent,  bonds  to  run  35  years.  There  will  be 
sold  to  the  guarantee  fund,  which  is  deposited 
with  several  trust  companies  to  secure  the  10  per 
cent,  dividends  on  Brooklyn  City  Railroad  stock, 
$2,000,000  of  the  first  mortgage  bonds.  The  pur- 
chase of  the  bonds  will  use  all  the  balance  re- 
maining In  the  guarantee  fund,  and  then  the  $4,- 
000,000  which  was  thus  set  apart  will  all  be 
Invested  In  bonds  of  the  Brooklyn  City  Railroad. 
It  is  estimated  it  will  cost  $1,080,000  to  be  used  in 
changing  the  road  from  horses  to  trolley,  and 
$600,000  will  be  used  to  take  up  present  bonded 
indebtedness.  This  is  the  road  which  Drexel, 
Morgan  &  Co.  bought  about  a  year  ago  for  about 
$1,550  000,  and  at  the  end  of  six  months  sold  to  a 
syndicate  composed  of  H.  B.  Hollins  &  Co.,  J.  & 
W.  Sellgman  &  Co.,  and  E.  W.  Clark  &  Co.  of 
Philadelphia,  for  about  $3,550,000. 


Comments  and  Views  from  Contemporaries. 


R.vpiD  Tkansit  in  New  Yokk. — It  is  probably 
fortunate  that  the  gnomes  of  the  Catskills  are  not 
likely  to  throw  a  spell  over  any  modern  New 
Y'orker  such  as  they  did  over  Rip  Van  AVinkle, 
for  it  would  be  awkward  after  a  sleep  of  twenty 
years,  during  which  the  city  had  been  solidly 
built  up  to  Yonkers,  to  hear  the  wakened  sleeper 
ask:  "Is  that  the  Rapid  Transit  Commission  I 
see  still  in  session?" — JVew  York  World. 

Stopping  at  First  Crossings. — The  excellent 
rule  of  the  Traction  Company  under  which  its 
trolley  cars  are  slowed  down  as  they  appoach  the 
street  corners  and  are  stopped  at  the  upper  cor- 
ners, is  no  doubt  one  of  the  chief  reasons  for  the 
relative  immunity  from  trolley  car  accidents 
which  this  city  has  enjoyed. — Philadelphia  Ledger. 

Effect  op  Rapid  Transit. — A  writer  in  a  re- 
cent number  of  the  Street  Railway  Gazette 
calls  attention  to  some  of  the  advantages  of  rapid 
transit  in  cities,  from  asanitarj' pointof  view,  and 
emphasizes  the  opportunity  it  affords  for  scatter- 
ing the  population.  It  is  probable  that  no  city  in 
the  country  is  a  more  apt  Illustration  of  this  than 
this  town.  Its  industrial  class  is  very  large,  and 
its  manufactories  are  of  necessity  somewhat  cen- 
tralized. Before  the  present  era  of  rapid  transit 
there  was  a  decided  tendency  for  workmen  to  seek 
homes  near  their  work,  with  a  resulting  congestion 
which  had  a  marked  ett'ect  upon  health  as  well  as 
comfort.  Under  the  present  admirable  system  of 
street  railways,  with  the  liberal  arrangements  for 
transfers,  workmen  and  business  men  generally 
have  been  enabled  to  remove  to  the  suburbs  of  the 
town,  and  still  reach  their  places  of  business  with 
ease  and  in  a  very  short  time.  The  result  has 
been  a  rapid  growth  of  population  in  surrounding 
territory  which  was  but  recently  regarded  as  iu 
the  country.  This  territory  has  been  built  up 
with  handsome  residences  and  neat  cottages. 
That  there  has  been  a  corresponding  benefit  to  the 
general  health  of  the  population  is  conclusively 
shown  by  the  reports  of  the  office  of  vital  statis- 
tics.— Rochester  {JSf.  T.)  Democrut  and  Ohronide. 

Very  Likely  the  Truth. — When  the  Scotch- 
Irish  Presbyterians  settled  in  the  Donegal  and 
Chickies  Valleys,  nearly  two  hundred  years  ago, 
they  little  dreamed  that  in  this  3'ear  of  grace,  the 
trolley  would  invade  their  domain. — Columbia 
(Pa.)  Daily  Spy. 

Result  op  Refusing  Franchises. — It  is  a 
novel  sight,  Indeed,  to  witness  the  same  city 
council  that  refused  to  pass  certain 
street  railroad  ordinances  last  summer, 
which  would  have  given  employment  to 
1,000  men  all  winter,  now  asking  the  legislature 
to  allow  the  city  to  bond  Itself  to  give  away  $50,- 
000  to  the  poor. — ClercUmd  World. 

Transit  Systems. — Rapid  transit  makes  trans- 
fers from  one  line  to  another  not  only  possible  but 
highly  desirable.  It  Is  noticeable  that  the  ques- 
tion is  being  widely  agitated  wherever  cable  or 
electric  cars  have  been  introduced,  and  the  sys- 
tem has  been  adopted  In  many  places  with  good 
results.  *  *  *  We  have  transfers  from  one 
line  to  another  operated  by  the  same  company, 
and  the  privilege  thus  granted,  while  it  is  highly 
appreciated,  only  whets  the  appetite  for  a  univer- 
sal system  of  transfers  all  over  town.  In  one  in- 
stance rival  companies  transfer  passengers  from 
one  line  to  the  other,  and  the  plan  works  to  per- 
fection so  far  as  the  public  is  concerned,  and  the 
belief  is  quite  general  that  the  companies  lose 
nothing  and  gain  much  from  such  an  arrange- 
ment.— Baltimore  Herald. 

No  Free  Riding. — As  announced  in  the  Call  last 
Sunday,  free  riding  in  the  street  railroads  will 
cease  after  to-day.  We  believe  this  change  Is 
among  the  most  important  reforms  yet  made  in 
the  street  railroad  management.  The  pass  sys- 
tem has  been  a  system  of  petty  bribery,  an 
attempt   to  stifle  criticism   by  officials,  reporters 
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of  the  daily  press  and  persons  ot  influence,  and 
without  a  semblance  of  honest}'  in  any  part  of  it. 
There  has  been  a  pretty  thorough  failure  to  rea- 
lize the  benefits  sought  from  it,  and  therefore  it 
is  abandoned;  but  it  will  make  railroad  manage- 
ment better  to  have  this  wretched  mode  of  in- 
fluencing public  opinion  finally  abolished,  unsuc- 
cessful as  it  was. — jyeicco-k,  (N'.  J.)  Siindai/  Call. 

CONFIDEXCB  IN  THE  TkOLLET  SYSTEM. — A    troi- 

le}-  road  between  this  citj'  and  New  York,  while 
it  would  be  a  longer  road  than  any  of  its  kind  yet 
established,  and,  therefore,  something  ot  an  ex- 
periment, would,  we  feel  confident,  be  a  success- 
ful venture  in  the  end,  and  as  a  healthy  stimulus 
to  trade  along  its  route  and  as  an  accommodation 
to  the  travelling  public  is  heartily  to  be  desired. 
— Philadelphia  Bulletin. 

Value  of  a  CffASTER.-The  3ase  which  is  present- 
ed by  current  news, of  a  company  of  capitalists  tak- 
ing out  charters  for  an  elevated  road  between  this 
city  and  Wilkensburg  is  rather  singular  for  the 
apparent  misunderstanding  of  the  legal  value  of 
the  charter.  The  charter  is  taken  out  avowedly, 
according  to  reports,  with  no  intention  ot  build- 
ing the  road,  but  simply  with  the  idea  that  if  the 
time  should  ever  come  when  such  a  project  will 
be  profitable  the  owners  ot  such  a  charter  will 
have  a  start  of  other  competitors.  The  city  at- 
tornej'  is  certainly  correct  in  saj'ing  that  such  a 
plan. will  give  no  advantage.  It  would  be  a  re- 
markable condition  of  law  if  a  paper  charter,  ob- 
tained with  no  intent  of  carrying  out  its  profes- 
sions, could  stand  in  the  way  of  subsequent  and 
legitimate  enterprise.  As  a  matter  ot  fact  a 
charter  convej'S  no  e.xclusive  privileges.  It 
simply  gives  the  right  to  capital  to  associate 
Itself  In  the  corporate  form.  When  a  corpora- 
tion so  organized  proceeds  to  obtain  franchises 
and  to  perform  the  work  in  accordance  with  the 
terms  of  the  franchises  it  may  gain  exclusive 
rights. — PiUsburr/h  Dinpateh. 

Rapid  Tkansit  in  New  Yokk. — There  is  a  gen- 
eral belief  that  rapid  transit  may  be  obtained 
through  the  underground  system.  It  is  also 
widely  believed  that  the  money  can  be  raised  to 
build  it.  It  is  to  be  hoped  that  none  of  the  com- 
missioners has  been  engaged  in  discouraging  in- 
tending investors.  There  have  been  sinister 
rumors  afloat,  and  it  is  known  that  some  people 
who  proposed  to  subscribe  have  been  induced  to 
reconsider.  Friends  ot  certain  commissioners 
would  not  like  to  see  those  rumors  proved.  The 
Manhitlan  does  not  need  officlil  counsel,  but  the 
people  do.  The  underground  project  must  have 
a  fair  chance. — Neic  Turk  World. 

Ki.ECTRtc  TitACTiON  CONDITIONS. — The  trolley 
has  as  yet  by  no  means  reached  its  limitation,  but 
that  limitation  to  Its  use  exists  cannot  be  denied. 
While  we  have  no  sympathy  with  the  hue  and  cry 
agaiist  the  trolley,  we  cannot  but  recognize  that, 
In  the  larger  cities  especially,  objections  against 
overhead  trolley  wires  in  sightly  streets  have 
some  force.  Only  overwhelming  necessity  will 
permit  the  adoption  ot  this  system  in  these  cases, 
where  but  Utile  or  no  objection  would  be  enter- 
tained against  a  conduit  or  storage  battery  system, 
and  either  would  be  eagerly  chosen  to  escape  from 
a  threatened  infliction  of  a  horsecar  road.  With 
the  elevated  electric  road  now  started  on  its  career, 
the  trolley  still  unsurpassed  for  general  use,  the 
storage  battery  system  in  favorable  shape,  and  the 
electric  conduit  system  coming  to  the  front,  the 
electric  traction  industry  maybe  said  to  be  In 
e.vcellenl  condilion. — Elentriral  Wnrld. 

Railway  Cno.ssmos  — The  steam  roads  gener- 
allv  fight  the  street  railway  companies  to  the  last, 
and  while  possibly  justified  In  such  metho<ls  they 
have  often  made  what  appears  i->  us  to  be  a  mis- 
take In  continuing  to  place  dllliculties  in  the  way 
of  electric  street  railwavs  when  it  is  settled  that 
a  crossing  snail  be  made.  In  some  cases  they  re- 
fuse to  permit  their  rails  to  be  cut  and  regular 
crossings  Inserted,  compelling  the  electric  cars  to 
go  bumping  over  their  tracks,  liecently  wesaw  an 
electric  car  on  such  a  crossing,  the  solid  rails  of 
which  had  thrown  the  trolley  off  the  wire,  leaving 
the  car  helpless  in  front  of  an  approaching  limited 
express.  The  catastrophe  was  averted  only  by  the 
motorman  on  .^  second  electric  car  seeing  the  dan- 
ger and  with  great  presence  of  mind  approaching 
the  crossing  at  a  rpecd  which  safely  carried  his 
own  and  the  helpless  car  over  the  crossing.  The 
colliHJon  between  the  two  electric  cars  was  hard 
OD  ihc  passengers,  but  they  were  thankful  to  es- 
cape with  their  lives.  In  case  there  had  been  a 
crash,  to  what  extent  would  the  railroad  company 
be  held  resfxjnslble  for  it,  in  view  ot  the  tact  that 
it  would  not  allow  its  rails  to  Ije  cut  for  the  Manges 
of  the  street  car  wheels? — Uailinii.y  Kii<iine.crin<i 
and  MechaniCH. 

AcciDKNT.M  ON  I'-LKCTitrc  KoADH, — We  venture  to 
stale  that  the  old  horse  car  system  produced  more 
accidents  to  the  week  than  the  electric  system 
has  done  per  month  since  Its  inauguration.  When 
the   horse   car  system    was   In   use,  the   cry  was 


"rapid  transit;"  when  rapid  transit  was  given,  the 
cry  was  "too  quick,"  but  it  Is  ever  thus. —  CVomj- 
dian  Eleetrieal  News. 


FINANCIAL  DEPARTMENT. 


Financial  Notes. 


Receiver  for  Richmond  (Ind.)  Road. — The  Union 
Trust  Company,  of  St.  Louis,  on  .lanuary  21,  filed 
suit  against  the  Richmond  (Ind.)  Electric  Street 
Railway  Company,  asking  judgment  on  the 
bonds  of  the  company,  amounting  to  $212,000,  and 
asking  for  the  appointment  of  a  receiver  to  take 
charge  of  the  road  and  operate  it  under  the  direc- 
tion ot  the  court.  By  agreement  the  present 
superintendent,  A.  D.  Tltsworth,  was  appointed 
receiver.  During  the  past  season  the  plant  has 
been  much  improved  at  a  heavy  expense,  which, 
together  with  the  hard  times,  made  It  unable  to 
meet  its  obligations.  As  far  as  possible  the  assets 
of  the  company  will  be  applied  on  the  liabilities, 
although  the  amount  ot  the  former  will  cover 
only  a  small  part  of  the  latter.  The  Richmond 
Electric  Line  was  formerly  the  property  ot  J.  C. 
Shaffer,  but  about  a  j'ear  ago  he  disposed  ot  It  to 
Colonel  John  F.  Miller,  superintendent  of  the 
Pennsylvania  lines  west  of  Pittsburg,  and  Russell 
Harrison.  Mr.  Harrison  held  $60,000  ot  the  com- 
pany's stock.  The  line  will  continue  operations 
for  the   present. 

Broadway  and  Seventh  Avsnue  Bonds. —The  Broad- 
way and  Seventh  Avenue  Railway  Company  of 
New  York,  is  ottering  for  sale  an  issue  of  first  con- 
solidated 5  per  cent,  fifty-year  bonds.  The  total 
Issue  nf  the  bonds  will  be  -$13,500,000.  Of  this 
amount  bonds  tor  $4,850,000  will  be  held  by  the 
New  York  Guaranty  and  Indemnity  Company  as 
trustee  under  mortgage.  The  bonds  will  be 
secured  by  a  mortgage,  constituting  a  first  lien 
upon  the  entire  cable  road,  the  power-house  prop- 
erties, the  company's  realty  and  the  property 
generally  of  the  Broadway  road  and  thai;  ot  the 
other  lines  under  ownership  of  the  corporation. 
As  an  Inducement  to  purchase.  H.  R.  Vreeland, 
president  of  the  Broadway  Company,  has  written 
a  formal  letter,  saying  that  the  net  earnings  of 
the  company  after  deducting  all  expenses  are  at 
present  more  than  two  and  one-halt  times  the 
amount  necessiry  to  pay  the  Interest  upon  the 
bonds.  That  means  that  the  company  Is  clearing 
a  net  profit  ot  $1,000,000  or  more  annually. 

Street  Railway  Stocks — Valentine  &  McAvoy, 
bankers  and  brokers  of  this  city,  said  yesterday: 
"There  has  been  but  little  activity  In  street  rail- 
way stocks  here  and  prices  are  about  the  same  as 
last  week.  Conservative  people  feel  confident  that 
West  Chicago  Street  Railway  Company  can  con- 
tinue to  earn  9  per  cent,  on  its  capital  and  that 
the  natural  increase  ot  traffic  will  offset  any  In- 
roads the  elevated  systems  make  on  the  surface 
lines.  We  lo  ik  for  higher  prices.  The  Phila- 
delphia market  to-day  In  the  traction  stocks  has 
been  very  dull.  Philadelphia  has  been  without 
sales  and  being  offered  93J.  Metropolitan  traded 
in  lightly  at  fractional  concessions,  opening  at 
102i  and  declining  to  103.  The  market  Is  devoid 
ot  feature  and  liable  to  move  either  way  as  It  Is 
bare  ot  orders." 

Chicago. — Articles  ot  Incorporation  have  been 
filed  with  the  Secretary  of  State  for  the  South 
Side  E.vtenslon  R-illroad  Company.  The  proposed 
railroad  Is  to  commence  at  a  point  between  Har- 
rison street  and  Peck  court,  between  State  street 
on  the  west  and  Wabish  avenue  on  the  east,  in 
Chicago,  and  extends  thence  northerly  to  a  point 
at  or  near  to  Water  street,  between  Lake  Michi- 
gan on  the  east  and  the  south  branch  of  the 
Chicago  river  on  the  west,  with  a  branch  com- 
mencing at  the  northern  terminus  of  the  main 
line  and  running  thence  westerly  and  southerly  to 
the  southern  terminus  ot  the  main  line.  The 
principal  office  Is  maintained  at  Chicago;  capital 
stock -$1,000,000;  incorporators  and  first  board  of 
directors,  Marcellus  Ilooklns,  William  R.  Cham- 
plain,  Klwln  L.  Lobd-U  and  William  W.  Curley, 
ot  Chicago,  and  D.ivld  R   Lowls,  ot  Bvanston. 

London,  Canada. — At  the  annual  meeting  of  the 
shareholders  of  the  London  Street  Railway  Com- 
pany, held  on  January  18,  the  following  gentle- 
men were  elected  directors  for  the  ensuing  year: 
H.  A.  Kverett,  T.  II.  Smallman,  Greene  Pack,  ]i. 
W.  Moore,  S.  R.  Break.  The  following  olllcers 
were  also  elected:  II.  A.  Everett,  presfdenl;  .'■;. 
W.  Moore,  vice-president;  S.  R.  Break,  secretary- 
treasurer  and  general  manager.  The  annual  re- 
port for  l.89:i  showed  gross  earnings  to  be 
$52,31  l.tiO,  being  an  Increase  of  $1.^,703.32  over  the 
year  1893.  The  opi-rating  expenses  tor  the  same 
period  were  $IO,(i8fi.!»:i,  leaving  the  net  revenue 
$1I."m7,i;7,  Ivlng  an  Increase  ot  $1175.3..  over 
1893, 

Worccslor  (Mass)  Bond  Issue— The  Con.solldaled 
Street  Railway  Company  hasauthorized  a$500,000 
bond  Issui'  to  liquidate  the  llo;i,tlng  Indebtedness 
of    the   company    Incurred   In  reconstructing    the 


road  for  operation  by  electricity.  In  an  explana- 
tory circular  Issued  by  the  company  handling  the 
bonds  It  Is  stated  that  $900,000  has  been  expended 
for  reconstructloa.  The  company's  bonded  In- 
debtedness, Including  this  Issue,  will  be  $650,000. 
The  gross  earnings  for  year  ending  September 
30,  1893,  were  $337,657.33.  The  net  Income  tor 
year  ending  September  30,  1893,  operated  by 
horse  power,  was  $78,773.76.  The  total  interest 
on  bonded  debt  will  be  $33,500. 

Sale  of  Lancaster  (Pa.)  Railway.— The  terms  of  the 
sale  ot  the  Lancaster  electric  railway  lines  by  the 
Lancaster  Traction  Company  to  the  Pennsylvania 
Tmctlon  Company,  at  the  head  of  which  Is  ex- 
Unlted  States  Senator  Patterson,  were  made 
known  last  week.  The  stock  of  the  Lancaster 
Traction  Company  Is  to  be  taken  at  $60  per  share, 
half  of  which  Is  to  be  paid  In  cash  and  the  other 
half  in  bonds.  The  Pennsylvania  Traction  Com- 
pany will  issue  $3,000,000  worth  ot  bonds  and  will 
take  possession  of  all  the  lines  early  In  Feb- 
ruary. 

Record  of  St.  Louis  Roads.— The  .annual  reports  of 
the  St.  Louis  street  railroad  companies  were  sub- 
mitted last  week  to  the  City  Register.  During 
the  past  year  the  various  lines  carried  95,180,5.50 
passengers,  as  compared  with  91,685  555 
the  previous  year.  The  Missouri  Company  led 
with  14,937  415,  and  the  Union  Depot  came  next 
with  14,795,971,  the  Lindell  taking  the  third 
position  with  14,500,000.  The  smallest  showing 
was  made  by  the  Baden  and  St.  Louis  road, which 
carried  415,554  passengers. 

Washington,  Pa.— Hon.  Brit  Hart,  receiver  of  the 
Washington  Electric  Street  Railway  Company, 
whose  line  ceased  operation  several  weeks  ago, 
states  that  the  property  will  probably  be  sold  In 
February,  and  that  naturally  the  new  owners  will 
endeavor  to  start  the  cars  as  soon  as  possible. 
Many  business  men  are  of  the  opinion  that  if  the 
road  is  bought  in  by  persons  who  have  sutHcient 
capital  to  put  It  In  first-class  condition  and  extend 
the  tracks  toward  the  Tube  Works,  the  enterprise 
will  prove  a  profitable  one.  Its.  bonded  indebted- 
ness is  $37,000. 

The  annual  meeting  ;ii  the  stockholders  ot  the 
Swan  Lamp  Manufacturing  Company  was  held 
at  Its  oftlces  in  Cleveland,  Ohio,  on  January  16. 
The  fallowing  officers  and  directors  were  elected; 
S.  S.  Hamlll,  president  and  general  manager;  B. 
F.  Miles,  vice-president  and  treasurer;  S.  E.  Cox, 
secretary  and  superintendent;  B.  P.  Roberts, 
electrician.  The  following  directors  were  also 
elected:  W.  H.  Lawrence,  B.  P.  Miles,  L.  E. 
Rogers,  Webb  C.  Hayes  and  S.  M.  Hamlll. 

Coupons  Due. — The  coupons  for  interest  due  Feb- 
ruary 1,  1894,  on  the  first  mortgage,  5  per  cent., 
50  year  gold  bonds  of  the  Metropolitan  West  Side 
Elevated  Railway  Company  of  Chicago  will  be 
paid  by  the  Commercial  Loan  and  Trust  Com- 
pany, 115  La  Salle  street,  Chicago,  and  by  the 
West  Side  Construction  Company,  33  Nassau 
street.  New  York  City,  on  anl  after  that  date. 

Brighlwood  Road  Washington.— President  Horace 
S.  Cummlngs,  of  the  Brightwood  Electric  Rail- 
way, has  submlited  to  the  commissioners  the  re- 
port on  the  condition  of  his  road  for  the  past  year 
The  capital  stock  is  placed  at  $108,500;  bonded 
indebtedness.  $350,000;  the  receipts  from  passen- 
ger traffic,  $36,907.45,  and  the  total  expenses  for 
the  road  were  $47,868.09. 

United  Electric  Securities  Company — A  special 
meeting  of  this  company  will  bo  held  at  Portland, 
Me.,  on  January  39,  lo  see  it  the  stockholders  will 
vote  to  reduce  the  common  capital  stock,  and  to 
determine  the  extent  ot  such  reduction.  A  de- 
cision will  also  be  reached  In  regard  to  the  details 
ot  Issuing  such  new  stock  of  the  reduced  par 
value  as  maj'  be  determined  upon. 

Denver,  Colo. — In  the  suit  of  the  Investors' 
Security  and  Accounting  Company  of  New  York 
against  the  Denver  Tramway  Company,  to  secure 
$1.50,000  alleged  to  be  due  tor  breach  ot  contract 
and  damages  In  connection  with  the  construction 
of  the  Eleventh  and  Thirteenth  avenue  electric 
road,  a  verdict  has  been  returned  tor  the  defend- 
ant, 

Norwalk,  0.— The  directors  of  the  street  railway 
company  have  circulated  a  petition  asking  the 
city  council  to  submit  lo  the  voters  a  proposition 
lo  bond  the  muulclp:illly  tor  $35,000  lo  aid  in 
the  construction  of  au  electric  railway  from 
Norwalk  lo  some  point  on  the  Big  Four  road  by 
way  of  Fairfield. 

SI.  Joseph,  Mich  —The  St.  Joseph  &  Lake  Shore 
Klecti-lc  li-ill  way  Company,  which  will  build  an 
electric  railway  In  St.  .loseph  this  year,  has  been 
organized  with  a  capital  slock  ot  |75,000.  The 
officers  are:  C.  P.  VVrlghl,  presldenl:  J.  S.  Wolfe, 
vice  president;  A.  L  Thacher,  treasurer,  all  ot 
Chicago,  and  secretary,  S.  G.  Rosenberg,  of  St. 
.loseph. 

The  Illinois  StocI  Company  will  hold  Us  fifth  an- 
nual niriilng  fur  till-  clccllon  ot  directors  and 
such  other  business  as    may  b.'    presented    at  Its 
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oiEce  In  the  "Rookerj',"  Chicago,  on  February  14, 
1894.  The  transfer  books  will  be  closed  from 
Januar3'  2.")  to  February  15  inclusive. 

The  Pullman  Palace  Car  Company's  directors  have 
declared  a  quarterly  dividend  of  $3  per  share  from 
net  earnings,  payable  on  and  after  February  15, 
to  stockholders  of  record  at  close  of  business  Feb- 
ruary 1,  1894.  Transfer  books  close  February  1, 
and  reopen  February  16. 

Dividend. — The  People's  Passenger  Railway 
Company,  of  Philadelphia,  has  declared  a  divi- 
dend of  $1.35  per  share,  payable  January  31  on 
common  and  preferred  stock  as  registered  Janu- 
ary 19,  books  closing  from  Januarj'  19  to  January 
31. 

Nlles,  0. — The  valuation  of  the  property  of  the 
Mineral  Ridge  &  Niles  Electric  Street  Railway 
Company,  which  recently  went  into  the  hands  of 
receiver,  Is  given  as  -$.54,630  by  the  appraisers. 

More  Money  for  Construction. — The  fourth  call  for 
30  jier  cent,  of  the  subscriptions  to  the  Chicago 
Metropolitan  Railroad  Company's  bonds  has  been 
Issued.     Payments  are  due  February  31. 

Denver  Tramway  Dividend. —The  Denver  Tramway 
Company  has  declared  a  dividend  of  1  per  cent, 
for  the  six  months  ending  December  Slat.  The 
capital  stock  is  $3,000,000. 


NEWS   OF   THE   WEEK. 


Ottawa,  Ont. — Under  a  ruling  of  the  Customs 
Department  at  Ottawa,  steel  rails  for  use  on 
steam  railroads  may  be  imported  into  Canada 
dutyfree,  while  on  steel  rail  for  use  on  electric 
railroads,  a  duty  of  $6.00  per  ton  is  imposed.  A 
deputation  of  gentlemen  interested  in  electric 
railroads  in  various  parts  of  the  country,  waited 
upon  the  Premier  and  members  of  the  Dominion 
Cabinet  a  few  days  ago,  and  urged  that  the  ruling 
of  the  Department  be  changed  and  the  Import 
duty  on  rails  for  electric  roads  removed.  Sir  John 
Thompson,  in  reply  to  the  deputation,  stated, 
that  while  personally  he  was  of  the  opinion  that 
the  act  provided  for  the  imposition  of  the  duty, 
he  was  free  to  admit  that  tlie  clause  in  the  tariff 
was  open  to  two  constructions,  and  this  being  the 
case,  the  goverment  would  leave  the  question  to 
be  decided  by  the  courts.  In  this  connection  the 
Canadian  Ekeirical  Wews  says:  "We  contend  that 
the  growth  of  electric  railroads  will  do  more  for 
the  development  of  Canada  than  a  manufactory 
of  steel  rails,  and  the  government  in  dealing  with 
the  matter,  should  legislate  in  the  interests  of  the 
many  rather  than  the  few." 

Chester,  Pa. — The  trial  trip  cars  were  run  over 
the  Chester,  Darby  and  Philadelphia  trolley  line 
last  week,  and  the  road  between  Chester  and 
Darby  Is  now  opened  for  traffic.  The  fare  to 
Darby  is  10  cents,  with  a  5  cent  fare  to  interme- 
diate points.  The  distance  is  eight  miles,  and 
altogether  there  are  .35  miles  in  the  system,  which 
includes  the  Media  direct  and  Marcus  Hook 
routes.  The  road  between  Darby  and  Chester  will- 
certainly  prove  a  profitable  one  from  every  point 
of  view.  The  country  it  passes  through  is  of  a 
Ivind  which  speedy  transportation  facilities  will 
tend  to  increase  in  value  greatly,  and  building 
operations  throughout  the  territory  named  must 
experience  a  decided  quickening  in  the  near 
future.  This  is  the  beginning  of  a  system  of 
electric  railways  which  in  a  few  years  will  doubt- 
less form  a  network  throughout  the  semi-urban 
districts  about  this  city,  and  upon  close  and  con- 
tinuous communication  with  all  the  towns  within 
a  radius  of  thirty  miles  of  Philadelphia. 

Denver,  Colo. — On  New  Year's  Day  the  Denver 
Tramway  Company  provided  a  bountiful  supply 
of  things  good  to  eat  and  drink  at  its  stations  all 
over  the  city.  At  the  Northern,  Southern,  East- 
ern and  Western  division  stations,  and  at  the 
Blake  street  and  Grand  avenue  power-houses  a 
plentiful  lunch  was  served  from  noon  until  mid- 
night, and  every  conductor  and  motorneer  in  town 
was  invited  to  the  feast.  The  trainmen  of  the 
Eastern  Tramway  division  testified  their  good 
feeling  toward  J.  L.  McLean  and  C.  E.  Emerson 
by  presenting  each  of  these  gentlemen  a  hand- 
some gold  pen.  Messrs.  McLean  and  Emerson 
are  dispatchers  stationed  at  the  main  office  of 
the  Denver  Tramway  Company. 

Kansas  City,  Mo. — At  a  meeting  of  the  directors 
of  the  Merriam  Park,  Rosedale  &  Kansas  City 
Electric  Railway  Company  last  weel<  at  Shawnee- 
town.  President  A.  A  Pearson  presented  a  state- 
ment showing  the  estimated  cost  of  building  the 
line  to  be  $19,000.  The  estimate  includes  the 
price  of  one  car.  The  road  will  be  four  and  one- 
half  miles  long,  and  a  round  trip  will  be  made  in 
forty  minutes.  The  power  house  and  machinery 
at  Soutli  Park  are  in  good  order  and  President 
Pearson  thinks  the  operation  of  the  new  line  will 
be  begun  in  about  four  months.  More  than  one- 
half  of  the  capital  stock  of  the  new  company  has 
has  already  been  subscribed. 


Montreal,  Que.— The  Montreal  Park  and  Island 
Railway  Company,  which  operates  the  road  con- 
necting Montreal  and  Sault  au  ReooUet  has  de- 
cided to  engage  in  freight  trattlc  as  well  as  pas- 
senger business.  The  line  is  so  located  that  pro- 
duce can  be  conveniently  shipped  from  the  Back 
River  district.  Factories  have  been  built  on  the 
the  road  to  which  coal  could  be  cheaply  hauled. 
The  company  proposes  to  operate  freight  cars  be- 
tween midnight  and  5  a.  .m.,  so  that  the  regular 
passenger  service  will  not  be  interfered  with. 

St.  Louis.— Capt.  Robert  McCulioch  of  the  syn- 
dicate lines  has  decided  to  convert  the  western 
e.xtenslon  of  the  Citizens'  cable  Into  an  electric 
road,  beginning  at  King's  highway.  The  exten- 
sion will  cover  over  two  miles.  All  of  the  con- 
tracts for  the  work  have  been  let  and  the  wires, 
rails,  etc.,  have  been  ordered.  The  cars  will  be 
built  at  once.  Work  on  the  extension  will  begin 
as  soon  as  the  weather  becomes  settled  and  it  will 
only  take  about  three  months'  time  to  finish  it. 
The  cost  will  be  all  of  $150,000. 

Paterson,  N.  J.— The  Grand  street  electric  rail- 
way was  opened  last  week  for  regular  traffic.  The 
mail  for  Little  Falls  and  Singac  is  carried  on  the 
cars.  The  contract  for  the  construction  of  the 
line  between  Lakeview  and  the  Passaic  city  line, 
and  also  for  the  double  tracking  of  the  line  from 
Passaic  to  Rutherford,  has  been  awarded  to 
Messrs.  Nelson  &  CuUen.  The  contractors  will 
begin  work  on  these  divisions  immediately. 

Lewiston,  Me. — A  new  long  distance  rapid  pro- 
ject has  been  announced.  The  terminal  points 
are  Boston  and  Portland,  which  are  to  be  con- 
nected by  a  road  on  which  trains  will  make  the 
distance  in  four  hours.  Hon.  Frank  Jones,  and 
Arthur  Siwall,  formerly  president  of  the  Maine 
Central  road,  are  said  to  be  interested  in  the  pro- 
ject. Mr.  Sewall  Is  interested  in  the  electric  line 
connecting  Brunswick  and  Bath. 

•  hicago.  III. — In  condemnation  proceedings  re- 
cently the  Metropolitan  West  Side  Elevated  Rail- 
road Company  was  given  the  right  to  take  posses- 
sion of  property  occupied  by  barns  of  the  West 
Chicago  Street  Railroad  Company  upon  payment 
of  #33,000.  A  stay  has  been  granted  unexpectedly, 
but  the  Metropolitan  company  claims  that  it  will 
not  affect  the  progress  of  the  road. 

Moving  to  Schenectady. — The  Lynn  papers  de- 
scribed the  exodus  of  General  Electric  employes 
last  week  saying  that  the  printing  and  publishing 
department,  the  department  for  the  manufacture 
of  electrical  instruments  and  search  lights,  the 
calculating  and  student  departments,  besides  30 
drauglitsmen  had  all  been  ordered  to  Schenectady. 

Montreal,  Que. — If  the  city  council  grants  the 
request  of  the  Montreal  Park  &  Island  Railway 
Company  for  permission  to  Introduce  a  night 
freight  service  the  company  will  establish  a 
freight  station  in  the  center  of  the  city  for  receiv- 
ing outgoing  shipments  and  for  the  distribution 
of  incoming  goods.  It  is  not  expected  that  the 
business  will  be  other  than  local. 

Philadelphia.  Pa,— Charles  McCaul,  contractor  for 
the  new  oar  shed  and  repair  shop  to  be  built  at 
the  corner  of  Twelfth  street  and  Susquehanna 
avenue,  for  the  Electric  Traction  Company,  has 
taken  out  the  permit.  The  structure  will  be  of 
brick  and  iron,  one  story  in  height,  and  Its  dimen- 
sions will  be  81  by  335  feet.  The  cost  of  the 
building  will  be  $40,000. 

Chicago,  III. — Residents  of  the  district  nor  h  of 
the  terminus  of  the  North  Chicago  cable  line  re- 
cently called  upon  Mr.  Yerkes  and  asked  him  to 
afford  them  rapid  transit.  Mr.  Yerkes  states  that 
under  no  conditions  would  he  consider  an  exten- 
sion of  the  cable  system,  but  that  he  would  build 
a  trolley  If  the  residents  secured  a  right  of  way. 

Indianapolis,  Ind. — The  contract  for  the  power 
house  on  West  Washington  street  has  been  let  to 
Jungclaus  &  Schumacher.  The  structure  will 
have  a  frontage  of  330  feet  on  Washington  street, 
and  its  depth  will  be  330  feet.  The  contractors 
agreed  to  complete  the  Building  by  April  1st. 
The  improvement  will  cost  about  $135,000. 

Omaha,  Neb. —The  following  officers  have  been 
elected  by  the  Omaha  &  Council  Bluffs  Rail  vay 
&  Bridge  Company:  Guy  0.  Barton,  presidf  nt, 
J.  J.  Brown,  vice-president,  Charles  T.  Stewirt, 
secretary  and  J.  H.  Millard  treasurer.  W.  L. 
Dimmick  has  been  appointed  superintendent  to 
succeed  A.  K.  Stone. 

Saginaw,  Mich. — A  local  paper  announces  that 
the  committee  on  manufactures  of  the  board  of 
trade  is  corresponding  with  an  eastern  manufac- 
turer ol  street  cars  with  a  view  to  inducing  the 
latter  to  locate  its  factory  in  Saginaw.  It  is  in- 
timated that  the  removal  will  probably  be   made. 

Chicago.— The  Lake  Street  Elevated  Riilr-i^id 
Company  will  erect  an  electric  plant  at  1137-39 
West  Lake  street.  It  will  be  one  story  and  base- 
ment high,  40  by  60  feet,  brick,  stone  and  iron 
construction.     It  will  cost  about  $7,000. 


Springfield,  Mass. — The  street  railway  company 
will  begin  the  construction  of  the  new  power  sta- 
tion on  Market  street  in  the  Spring.  Babcock  & 
Wilcox  boilers  and  Mcintosh  &  Seymour 
engines  will  be  Installed. 

Baltimore. — Efforts  are  being  made  to  compel 
the  street  railway  companies  to  comply  with  the 
law  requiring  them  to  put  fenders  on  their  cars. 
Warrants  were  issued  last  week  for  the  arrest  of 
the  presidents  of  the  various  roads. 

Toronto,  Ont. — It  is  stated  that  eastern  capitalists 
have  under  consideration  a  project  of  building  an 
electric  railway  from  Toronto  to  Steubenvllle. 
Who  the  projectors  are  has  not  been  disclosed. 

Ann  Arbor,  Mich. — The  Ann  Arbor  Electric  Rail- 
way barns  burned  to  the  ground  on  Thursday, 
only  one  oar  being  saved.  The  loss  on  cars  and 
motors   was  $20,000,  with  $11,000  insurance. 

Chicago,  III. — The  town  board  of  Oak  Park  has 
granted  a  franchise  to  the  Cicero  &  Proviso  Street 
Railway  Company  to  lay  double  tracks  on  Chicago 
avenue. 

Montreal,  Que.- The  Church  of  England  Synod 
has  unanimously  declared  against  the  running  of 
street  cars  on  Sunday. 


PEKSONALS. 


George  Yullle  has  been  appointed  secretary  and 
treasurer  of  the  West  Chicago  Street  Railroad 
Company,  to  succeed  R.  C.  Crawford,  who  re- 
cently tendered  his  resignation  to  engage  in  busi- 
ness for  himself.  Mr.  Yullle  was  for  many  years 
connected  with  the  Chicago  Gas  Company.  The 
office  of  general  superintendent  of  the  street  rail- 
way company,  which  was  also  filled  by  Mr.  Craw- 
ford, is  still  vacant.  Mr.  Crawford  has  been  con- 
nected with  the  West  Side  road  for  nearly  seven 
years,  and  has  won  for  himself  an  excellent  repu- 
tation. He  leaves  for  a  trip  to  California,  expect- 
ing to  be  absent  about  five  months.  On  his  return 
he  will  open  a  brokerage  office  in  Chicago. 

W.  A.  McGuire,  president  of  the  McGuire  Manu- 
facturin?  Company  of  this  city,  is  absent  on  a 
trip  to  Omah,a,  Denver,  Salt  Lake,  San  Francisco, 
Los  Angeles  and  other  points  on  the  Pacific  Coast. 
Mr.  McGuire  is  accompanied  by  his  wife  and 
daughter  and  will  spend  some  time  at  the  Mid- 
winter Fair.     He  will  return  in  about  six   weeks. 

Prof.  H.  A.  Rowland,  of  Johns  Hapklns  University 
has  brought  suit  agaist  the  Cataract  Construction 
Company  for  $30,000,  the  amount  of  a  bill 
rendered  for  expert  services  in  designing  the  plant 
for  the  Niagara  transmission  of  power  project. 
The  case  came  up  before  Judge  Shipman  in  New 
York  City  last  week. 

The  Will  of  the  Late  William  Richardson  of 
Brooklyn,  who  was  long  the  president 
of  the  Atlantic  Avenue  Railroad  Company 
has  been  admitted  to  probate.  It  bears 
date  Maj'  36,  1887,  and  ex-Secretary  Tracy  Is  one 
of  the  witnesses.  The  entire  real  and  personal 
estate  is  valued  at  $165,980. 

Marsden  J.  Perry,  of  Providence  R.  I.,  at  one  time 
president  of  the  National  Electric  Light  Associa- 
tion, has  been  appDinted  with  Thomas  C.  Piatt  as 
one  of  the  joint  receivers  of  the  New  York  and 
New  England  Railroad  Compan3'. 

E.  E.  Keller,  who  had  entire  charge  of  the  in- 
stallation of  the  Weslinghouse  lighting  plant  at 
the  World's  Fair,  both  in  Its  installation  and 
operation,  has  been  elected  vice-president  and 
general  manager  of  the  Westinghouse  Machine 
Company  of  Pittsburg. 

Geo.  B.  Prescott,  a  well  known  electrician  whose 
work  in  connection  with  the  telegraph  and  the 
telephone,  was,  perhaps,  as  im.portant  as  that  of 
any  of  the  large  number  of  scientific  men  who 
have  dealt  with  these  subjects,  died  in  New  York 
City  on  the  18th  inst. 

R.  H.  Pierce,  the  electrical  engineer  in  charge  of 
the  World's  Fair  electrical  work  resigned  his  po- 
sition last  week,  and  is  now  engaged,  with  Mr. 
Nfciler  his  assistant  in  finishing  his  report.  His 
temporary  down-town  office  is  at  501  Manhattan 
building. 

W.  S.  Dimmick,  for  seven  years  the  manager  of 
the-  Postal  Telegraph  Company  at  Omaha,  has 
resigned  his  position  to  accept  the  superintend- 
ency  of  the  Omaha  &  Council  Bluffs  Street  Rail- 
way Company  to  succeed  A.  K.  Stone. 

Wallace  C.  Burrltt,  ex-assistant  superintendent  of 
the  Belle  City  Street  Railway  Company,  of 
Racine,  Wis.,  was  seriously  injured  by  the  kick 
of  a  horse  on  Saturday  last.  His  recovery  is  said 
to  be  doubtful. 

W.  H.  Preece,  well-ke^wa  oa  tiris  side  of  the 
water  as  a  genial  gentlemin  and  an  entertaining 
scientist  has  been  honored  by  the  Queen  with  an 
appointment  as  a  Knight  Coonmander  of  the  Bath. 

F.  Wayland  Brown,  formerly  manager  of  the 
Youngstown  Street  Railway  Company  has  secured 
the  exclusive  rights  for  the  United  States  to 
sell  a  patent  car  sander  for  street  railways. 
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TBADE  NOTES. 


The  Wallace  Electric  Company,  of  101  Michigaa 
Avenue,  Chicago,  announces  chat  it  has  been  or- 
ganized for  the  purpose  of  conducting  a  business  in 
electrical  goods  as  manufacturers  and  manufac- 
turers' agents.  Among  other  things  a  full  line  of 
electrical  street  railway  appliances  and  supplies 
and  a  few  carefully  selected  specialties  will  be 
handled.  The  officers  and  management  of  the 
company  are  well  known  to  the  trade.  The  gen- 
eral manager,  Mr.  J.  B.  Wallace,  has  been  actively 
identified  with  electrical  industries  from  the 
earliest  experimental  stages  of  electric  lighting 
in  this  country.  Mr.  Wm.  S.  Hlne,  the  president, 
has  had  a  large  experience  in  this  business 
through  his  connection  with  the  U.  S.  Electric 
Lighting  Company  and  the  Westinghouse  Electric 
and  Manufacturing  Company  as  general  district 
agent.  Mr.  Max  A.  Berg,  secretary  of  the  com- 
pany. Is  well  k-iown  as  the  former  manager  of  the 
street  railway  department  of  the  Ansonla  Electric 
Company,  and  Mr.  M.  M.  Wood,  whose  special 
devices  "are  rapidly  coming  into  use  for  street 
railway  construction,  will  be  electrical  engineer 
in  this  department. 


A  Handsome  Testimonial.  —  Messrs.  Sargent' & 
Lundy,  of  this  city,  have  hanging  in,thelr  office  a 
magnilicent  testimonial  just  received  by  Mr.  Sar- 
gent from  the  boiler  manufacturers  whose  boilers 
comprised  the  World's  Fair  steam  plant.  It  will 
be  remembered  that  Mr.  Sargent  designed  and 
constructed  the  entire  steam  plant  at  the  Colum- 
bian Exposition,  and  this  testimonial  is  a  recog- 
nition of  the  care  with  which  he  designed  and 
carried  out  his  work. 

Messrs.  Sargent  &  Lundy,  of  this  city,  have  moved 
from  their  former  offices  In  the  Monadnock  build- 
ing to  large  and  desirable  quirters  on  the  g:round 
floor  in  the  same  building.  They  are  fitting  up 
these  new  quarters  in  splendid  shape,  and  will 
hereafter  carry  in  stock  a  complete  line  of  Crocker- 
Wheeler  motors  and  accessories,  for  the  display  of 
which  their  new  storeroom  is  particularly 
well  adapted. 

The  Western  Telephone  Construction  Company  of  this 
city  is  receiving  inquiries  from  every  section  of 
the  United  States  relating  to  Its  telephone  system, 
and  say  that  it  will  begin  fllling  orders  the  first  of 
February.  It  is  now  completing  an  exchange  at 
Albert  Lea,  Minn.,  which  it  expects  to  have  in 
operation  within  a  few    days.     The    company  re- 


ports that  it  has  a  system  specially  adapted  to 
street  railway  lines  to  which  it  invites  the  atten- 
tion of  street  railway  managers. 

The  Citizens'  Gas  Company,  of  Brooklyn,  N.  Y., 
has  placed  the  order  for  an  iron  roof  for  its  new 
producer  house,  with  the  Berlin  Iron  Bridge 
Company,  of  East  Berlin,  Conn.  The  building  is 
C9  feet  wide  and  151  feet  long,  with  an  Iron  roof 
covered  with  slate.  The  new  mill  of  the  Diamond 
Mills  Paper  Company  at  Milbank,  N.  J.,  is  being 
put  In  place  also  by  the  Berlin  Iron  Bridge  Com- 
pany. 

The  Walker  Manufacturing  Company  of  Cleveland, 
0.,  expects  to  put  its  electric  street  railway  appa- 
ratus on  the  market  within  a  short  time,  although 
no  date  has  been  fixed.  No  details  have  yet  been 
given  out  regarding  the  machinery,  but  to  experts 
who  have  examined  the  new  machines  the  designs 
have  seemed  hlghlj'  satisfactory. 

The  Berlin  Iron  Bridge  Company,  of  East  Berlin, 
Conn.,  has  received  the  contract  for  an  iron  roof 
for  the  boiler  and  engine  room  of  De  Land  &  Co., 
at  Fairport,  N.  Y.  The  roof  will  be  covered  with 
the  Berlin  Iron  Bridge  Company's  patent  anti- 
condensation  corrugated  iron. 


RECORD  OF  STREET    RAILWAY   PATENTS. 


Patents  Issued  January  9,  1894. 


512,343.  Method  of 'Laying  IRailway  Rails  in  Paved 
Streets.  George  C.  Warren,  Utlca,  N.  Y.  Filed 
Mays,  1893. 

This  invention  covers  the  combination  of  a -'T"  rail, 
having  a  separate  or  retaining  wall  parallel  with  and  a 
little  removed  from  the  heal  rail,  a  concrete  grouting  rest- 
ing in  whoie  or  in  part  on  the  base  web  of  tbe  rail  and  par- 
tially filling  the  space  between  the  retaining  wall  and  side 
of  the  rail,  and  an  elastic  mastic    resting   on  the  concrete 


512,343.       METHOD     OF    LAYING    RAILWAY    RAILS  IN 
PAVED  STREETS. 

grouting   and    occupjing    the  space  between  the  side  and 
head  of  the  rail  and  the  retaining  wall.     {See  illustration.) 

512,35'.  Street  Railway  Crossing.  William  C. 
Wood,  Brooklyn,  N.  Y.,  assignor  to  the  Lewis 
&,  Fowler  Girder  Rail  Company,  same  place. 
Filed  March  31,  1893. 

This  invention  covers  the  combination,  in  a  street  rail- 
way crossing,  of  two  box  girder  rails  having  substantially 
rectangular  notches  in  their  web  extending  upwards  to  the 
bottom  of  the  top  of  the  rail,  and  another  pair  of  such  box 
rails  having  substantially  rectangular  notches  at  top 
extending  downward  to  the  bottom  of  the  top  of  the  rail, 
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512,.351.      STREET   RAILWAY    CROSSING. 

substantially  as  herein  before  specified,  whereby  the  re- 
spective rails  are  supported  against  tilting  or  lateral  dis- 
placement at  each  intersection.     (See  illustration.) 

512.373.     Trolley    Cut-Out.      Melancthon    Hanford, 
ilalden,  Mass.     Filed  September  33,  1893. 

This  Is  an  automatic  safety  cut  out  for  wires  for  elec- 
trical service  adapted  to  form  an  uninterrupted  metallic 
surface  for  the  passage  of  a  traveling  brush,  and  com- 
posed of  a  hanger  of  suitable  insulating  material,  two 
bolls  transversely  secured  in  said  hanger,  and  pivo'al 
plates,  which  form  the  terminals  for  adjacent  ends  of  in- 
dependent lengths  of  the  system,  the  broken  gravity  end 
of  a  length  causing  its  plate  to  rock  and  be  detached  from 
the  hanger  bolts.    tSee  illustration.) 

512,387.     Railroad  '  rossTies.     Reuben  R.  McClerg, 
Roanoke,  Ala.     Filed  .Inly  13,  1893. 


This  tie  has  a  solid  piece  with  flange  near  each  end  to 
grasp  the  outer  flange  of  the  rail.  The  longitudinal  center 
piece  has  flanges  to  work,  in  the  recesses  of  a  cross  piece, 
the  whole  being  adapted  to  clamp  and  hold  in  place  the 
railway  rails. 

512,414.  Railway  Transfer  Ticket.  George  Trues- 
dell,  Washington,  D.  C.  Filed  February  9,  1893. 
This  is  a  transfer  ticket  composed  of  subdivisions  ar- 
ranged across  the  ticket,  from  side  to  side,  said  subdivisions 
containine  respectively  the  stations,  the  name  of  the  com- 
pany, with  the  word  "transfer,"  and  the  serial  and  dote 
number;  and  having  also  on  the  upper  edge  a  series  of 
numbers,  and  on  the  lower  edge  another  series  of  nnmbers. 
the  one  indicating  hours  and  the  other  fractions  of  hours 

512,424.  Alternating-Current  Dynamo.  James  J 
Wood.  Fort  Wayne,  Ind.  Filed  June  33,  1893 
The  first  claim  of  this  patent  reads  as  follows:  In  a 
separately-excited  dynamo  having  a  multipolar  fieldmag 
net,  tbe  combination  of  two  pairs  of  Innding-posts  on  op 
posite  sides  of  the  field-magnet,  with  the  tield-magnet  coils 
connected  in  two  series,  one  including  the  upper  coils  and 


513,373.      TROLLEY  CUT-OUT. 

terminating  in  two  posts  on  opposite  sides  and  the  other  in- 
cluding tbe  lower  coils  and  terminating  at  opposite  sides 
in  the  two  remaining  posts,  whereby  either  i»air  of  posts 
may  tie  bridged  ny  a  wire  and  the  other  pair  connected  to 
the  wires  from  the  exciter. 

512,425.  ^  Connection  Between  Separately-Excited  Dy- 
namos and  Their  Exciters.  James  J.  Wood,  Fort 
Wayne,  Ind.     Filed  Oct.  17,  1803. 

The  first  claim  of  this  patent  reads  as  follows:  The 
combination,  with  a  separately-excited  dynamo  having  an 
adjustably  mounted  surbase,  of  an  exciter  for  said  dynamo 
adjustably  mounted  on  a  movable  base,  and  a  rigid  con- 
nection between  the  surliase  of  said  separately-excited 
dynamo  and  the  movable  base  of  said  exciter,  whereby  the 
latter  follows  the  movements  of  the  former  and  the  tension 
of  tbe  driving  belt  between  the  two  is  preserved.  (See  il- 
lustration). 

512,444.  Closed-Conduit  Railway.  Charles  J.  Kint- 
ner,  New  York,  N.  Y.  Filed  June  33,  1893. 
This  conduit  has  an  insulated  current  main,  pivoted 
switch  levers  located  in  thes'otted  conduit  and  wholly 
enclosed  in  switch  box,  actuating  levers  therefor  pivoted 
on  opposite  sides  of  the  conduit  and  having  movement  in- 
dependent of  that  of  the  switching  levers  but  in  the 
same  direction,  in  a  conibination  with  branch  circuit  con- 
nections from  the  current  main,  through  the  switch  levers. 
to  a  trolley  carried  by  the  car. 

512.480.  Sand  Box  for  Cars.  George  A.  McKen/ie 
and  Andrew  T.  Brock,  West  Bay  City,  Mich. 
Filed  August  39,  1893. 

A  sand  box  Is  placed  within  the  car,  which  is  of  drum 
form,  provided  with  suitable  bearings  upon  which  it  may 
turn,  and  stops  to  regulate  its  rotation;  a  delivery  spout 
is  provided  and  a  hole  in  the  bottom  of  the  car  allows  the 
sand  to  be  distributed  upon  the  track. 

512.515.  Overhead  Switcti.  Arthur  L.  McCreedle, 
Sydney,  New  South  Wales.  Filed  March  39, 
1893. 

A  switch  block  is  journaled  between  tbe  main  track  sec- 
tions and  has  grooves  in  its  upper  and  lower  faces  and  in 
its  lateral  extension.  A  brancn  block  has  a  stop  shoulder 
for  the  inclined  exten.sion  and    anothtr  block   is  bolted  to 


the  end    of  one  track  section  and  is  provided    with   a 
shoulder. 

512,535.     Electric   Railway  Current  Collector.     Eben 

M.  BoyntoD,  West  Newbury,  M;lss.       Filed  Oc- 
tober 13,  1893. 

The  second  claim  of  this  patent  reads  as  follows:    In  an 
electrically  propelled  bicycle  car,  the  combination  with 


412,435.       CONNECTION    RETWEEN    SEPARATELY  EX- 
CITED DYNAMOS  AND  THEIR    EXCITERS. 

the  guide  wheels  of  one  or  more  current  collectors, 
guided  and  carried  by  the  frame  work  of  said  wheels  and 
capable  of  motion  in  a  vertical  plane,  substantially  as  set 
forth. 

512,539.     Railway  Car  Seal.     Emery    B.    Cashing, 
Laconia,  N.  H.     Filed  May  33,  1893. 

This  is  a  railway  car  seat  comprising  in  its  construction 
a  reversible  seat  bottom  piloted  to  plates  on  the  frame 
work  of  the  seat,  bolts  in  the  seat  bottom  adapted  to  en- 
gage one  of  the  said  plates  and  thereby  lock  the  seat-bot- 
tom, a  rotatable  rod  extending  through  the  seat  propar. 
and  eccentrics  on  said  rod  and  connected  with  the  said 
bolts 

512.566.    Street  Pavement.      Bedford  P.  Thiebaud, 
Springfield,  O.     Filed  May  9,  1893. 
The  rails  are  provided  with  a  flange,  or  rib,  on  each  side, 
and  points  between  their   tread  and    base  and    the  paving 


513,588.       CAR  BRAKE. 

blocks   are    provided    with    recesses   into   which   tit  the 
flanges  of  the  rails. 

512,569.  Street  Pavement.  Bedford  P.  Thiebaud, 
Springfield,  O.  Filed  May  9,  1893. 
This  method  is  similar  lo  that  described  in  the  preceding 
patent  except  that  the  blocks  are  provided  keys  which 
may  be  Inserted  into  the  matching  recesses  of  the  blocks, 
or  of  the  blocks  and  the  rail. 

512,588.  Car  Brake.  Harry  Thompson,  assignor 
to  himself  and  John  F.  Ambrose,  New  York, 
N.  Y.     Filed  October  34,  1893. 

The  combination,  with  the  brake  levers  and  brakes  of  a 
car,  of  a  screw  of  quick  pitch  capable  of  belngslid  without 
turning,  an  internally  threaded  pinion  arranged  to  turn 
on  the  screw  but  prevented  from  sliding  thereon,  a  spur 
wheel  and  a  crank  shaft  for  operating  the  internally 
th  eadeii  pinion,  and  the  brake  connections. 
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Midwinter  Pair    The  traffic  on  the  San  Francisco 
Street  Oar        street  railways  on  Saturday  last 
Traffic.  when  the  Midwinter  Fair   was 

opened  was  the  greatest  ever  recorded  for  a  single 
day  in  the  history  of  the  city.  During  the  eight 
hours  from  9  a.  m.  to  5  p.  m.  the  consolidated  lines 
carried  8,000  persons  hourly  to  the  park,  and  dur- 
ing the  same  timethe  Metropolitan  electric  road 
transported  3,000  passengers  every  hour.  The 
number  of  cars  in  service  was  about  double  the 
number  ordinarily  in  operation.  The  crush  oc- 
curred in  the  afternoon  when  the  slght-seers  left 
the  park.  From  5  to  6:30  o'clock  the  facilities 
were  ta.xed  to  the  utmost,  but  the  crowds  were 
transported  quickly  and  safely.  No  mishaps  of 
any  importance  are  chronicled  in  the  San  Fran- 
cisco papers  in  connection  with  the  street  rail- 
way service  at  the  opening  of  the  Fair;  an  acci- 
dent in  which  several  persons  were  Injured  oc- 
curred in  San  Francisco  on  Saturday,  but  not  on  a 
line  leading  to  the  Fair  grounds. 


Car  Speeds  and  It  has  been  contended  for  a  con- 
Accidents,  siderable  time  in  Brooklyn  that 
cars  were  operated  at  too  high  a  rate  of  speed,  and 
reports  of  actual  tests  would  seem  to  justify  the 
contention.  An  expert  in  a  recent  communica- 
tion to  the  mayor  stated  that  he  had  learned  by 
actual  measurement  that  motor  cars  had  attained 
a  speed  as  high  as  nineteen  and  a  half  miles.  No 
one  would  claim  for  a  moment  that  such   a  rate 


was  consistent  with  sifety  e.xcept  far  out  In  the 
suburbs.  In  St.  Louis  an  investigation  by  a  local 
paper  went  to  show  that  rates  were  even  higher 
than  those  reported  in  Brooklyn.  The  latter  tests 
are  probably  decidedly  inaccurate  and  no  conclu- 
sions are  to  be  drawn  from  them.  The  high 
speeds  noted  in  Brooklyn,  assuming  that  the 
measurements  were  correct,  are  certainly  by  no 
means  as  common  as  the  daily  press  is  inclined  to 
assert.  It  is  interesting  to  note  in  this  connection 
the  casualties  that  may  be  considered  char:;eable 
to  high  speeds  in  the  classified  list  of  street  rail- 
way accidents  which  appears  elsewhere  in  this 
Issue.  Out  of  a  total  of  137  accidents  75  might 
possibly  have  been  prevented  if  the  cars  had  been 
moving  at  a  slow  rate  of  speed,  though  this  Is  of 
course  a  matter  of  assumption.  The  greater 
number  of  these,  however,  could  have  been  pre- 
vented had  cars  been  equipped  with  a  reliable 
form  of  fender,  and  a  more  powerful  and  more 
quickly  acting  brake.  Both  these  devices  are 
urgently  needed  in  the  street  railway  field,  and 
we  hope  to  see  developments  along  this  line  during 
the  j'ear. 


Electricity  on  During  the  last  few  months  ru- 
Elevated  Roads,  mors  that  Chicago  elevated  rail- 
way companies  had  decided  to  use  electricity  and 
dispense  with  their  locomotives  altogether  have 
frequently  been  published.  Inquiry,  however, 
has  developed  the  fact  that  the  reports  were  by 
no  means  accurate.  Within  the  last  few  days  it 
has  been  stated  positivelj'  that  the  executive  com- 
mittee of  the  Metropolitan  company,  whose  line 
will  be  opened  within  a  year,  had  after  an 
extended  investigation  decided  to  discard  the 
locomotives  which  it  had  ordered  and  to  substi- 
tute electric  motors.  This  statement  Is  certainly 
premature.  Like  all  the  elevated  railroad  com- 
panies in  Chicago  the  Metropolitan  has  been 
investigating  electric  traction,  but  the  absolute 
statement  is  authorized  at  the  office  that  no  deci- 
sion has  yet  been  reached.  A  great  change  has 
taken  place  among  those  in  charge  of  elevated 
railroads  within  the  last  eighteen  months.  While 
ihey  formerly  considered  electricity  as  wholly 
out  of  the  question  as  far  as  their  lines  were  con- 
cerned, they  are  now  very  seriously  studying  the 
problems  that  must  be  solved  in  substituting  an 
electrical  transmission  system  for  the  steam  loco- 
motives. The  necessity  of  reducing  expenses  has 
been  a  great  incentive  in  the  case  of  the  Chicago 
companies  Their  business  is  not  sufficiently 
profitable  to  enable  them  to  pay  operating  ex- 
penses and  the  interest  on  their  bonds.  This 
condition  is  due  partially  to  the  business  depres- 
sion and  in  part  to  the  fact  that  their  downtown 
terminals  are  too  far  from  the  business  center. 
With  receipts  too  small  to  meet  the  demands  it 
is  not  surprising  that  the  companies  have  turned 
a  willing  ear  to  the  electrical  representatives  who 
promise  them  substantial  economies  in  the  depart- 
ment of  operation.  They  are  now  engaged  in  the 
investigation  of  the  matter, and  it  certainly  would 
not  be  surprising  if  all  the  companies  adopted 
electricity  within  a  comparatively  brief  time. 


Electrolytic  We  begin  the  publication  in  this 
Action.  issue  of  an  exhaustive  article  on 
the  electrolytic  effects  of  the  return  currents  in 
street  railroad  systems.  The  author  of  these 
papers  undertook  the  study  of  the  subject  nearly 
a  year  ago  for  the  purpose  of  making  a  report  to 
the  manager  of  a  prominent  street  railway  system 
who  desired  the  fullest  possible  information  upon 
this  important  topic.  Mr.  Smith  carefully  inves- 
tigated the  question  while  connected  with  the 
electrical  department  of  an  important  road,  and 
his  articles  will  be  found  to  cover,  in  great  detail, 
the  causes  of  the  corrosion  of  gas  and  water  pipes 
by  street  railway  currents  and  the  deterioration 
of  track  bonds  and  other  track  wiring.  This  is  a 
subject  but  little  understood  and  Mr.  Smith's 
articles  will  doubtless  go  a  long  way  toward  plac- 
ing it  upon  sound  basis.     If  managers  and  elec- 


trical engineers  will  contribute  any  additional 
facts  that  have  been  discovered  in  the  course  of 
their  own  experience  we  feel  confident  that  much 
interesting  and  valuable  information  would  thus 
be  rendered  accessible.  Street  railway  companies 
that  have  had  trouble  with  their  return  circuits 
have  been  too  backward  about  imparting  this 
information  to  others.  In  this  connection  it  may 
be  well  to  mention  that  one  of  the  subjects  an- 
nounced for  discussion  at  the  Washington  meet- 
ing of  the  National  Electric  Light  Association  Is 
the  "Electrolytic  Effects  of  Return  Currents." 
Another  paper  to  be  read  at  the  same  convention 
is  on  tlie  importance  of  complete  metallic  circuits 
for  electric  railways,  by  J.  H.  Vail,  a  well  recog- 
nized authority  on  all  problems  connected  with 
electric  railway  engineering.  This  topic  is  closely 
allied  to  the  one  dealt  with  by  Mr.  Smith  as  the 
best  way  of  avoiding  electrolytic  effects  is  to  se- 
cure as  nearly  as  possible  a  perfect  metallic  re- 
turn circuit. 


Needs  of  Street  An  exceedingly  interesting  con- 
Railways,  tilbution  to  our  columns  this 
week  is  the  symposium  by  more  than  twenty 
street  railway  managers  and  engineers  upon  the 
immediate  needs  of  street  railway' systems.  These 
contributions  also  deal  with  what  was  developed 
during  the  year  1893  to  meet  these  needs  as  well 
as  with  the  present  requirements.  The  questions 
submitted,  printed  in  full  elsewhere,  covered 
three  points:  (1)  The  development  of  1893;  (2) 
the  line  of  probable  progress  in  1894;  and  (3)  the 
improvement  most  urgently  demanded  to  make 
the  present  methods  of  operation  safer,  more 
economical  or  more  satisfactory.  It  is  Interesting 
to  note  the  great  variety  of  opinions  held  by 
managers  and  engineers  in  regard  to  these  ques- 
tions. Out  of  more  than  twenty  we  have  only 
four  agreeing  upon  the  most  Important  advances 
of  the  year  1893 — four  selecting  the  Intramural 
railway,  four  the  direct  connected  generator, 
four  the  type  K.  series  parallel  controller — while 
all  other  opinions  are  scattered  from  the  circuit 
breaker  and  the  rail  bond  to  the  Liverpool  Over- 
head railway  and  the  decline  of  cable  roads. 
One  writer  is  of  the  opinion  that  the  adoption  of 
more  stringent  rules  to  prevent  accidents  was  the 
most  marked  advance  of  the  year.  Upon  the 
second  question  opinions  differ  even  more  widely 
than  upon  the  first.  Four  engineers  agree  that 
the  greatest  advance  will  be  in  the  develop- 
ment of  an  alternating  current  motor 
for  street  railway  service;  three  others  think, 
or  at  least  hope,  that  the  more  general 
use  of  accumulators  will  be  a  feature  of  the 
year's  progress,  while  three  others  look  for  the 
greatest  improvement  in  the  electric  conduit  rail- 
way. Greater  development  in  direct  connected 
generators,  further  reduction  In  the  weight  of 
motors,  better  line  construction,  more  satisfac- 
tory fenders,  better  training  of  motormen  and 
a  simpler  control  of  the  car  are  a  few  of  the  im- 
provements that  other  contributors  believe  will 
receive  the  greatest  share  of  attention  during  the 
present  year.  To  the  third  question  seven  replies 
specify  that  either  an  improved  brake  apparatus 
or  the  car  fender  is  the  improvement  most  ur- 
gently demanded  either  by  the  public  or  by 
street  railway  companies.  This  is  certainly  to  be 
taken  as  a  significant  expression  of  the  opinion 
that  safety  devices,  whether  in  the  form  of 
fenders,  improved  brakes  or  better  methods  of 
controlling  the  car,  are  regarded  as  a  much 
needed  Improvement.  This  opinion  is  amply 
supported  by  the  weekly  records  of  the  patent 
office,  which  show  that  more  inventors  are  work- 
ing along  this  line  than  In  any  other  direction  for 
the  improvement  of  existing  street  railway  appa- 
ratus. Upon  this  question,  however,  the  replies 
suggest  a  number  of  ways  in  which  Improvements 
might  be  made.  A  careful  consideration  of  these 
opinions  will  amply  repay  anj'  thoughtful  mana- 
ger who  is  desirous  of  securing  the  best  possible 
results  in  the  operation  of  his  road. 
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STREET  RAILWAY  ACCIDENTS. 


The  monthly  classified  list  of  street  railway  ac- 
cidents is  presented  herewith.  The  number  of 
accidents  during  January  was  slightly  greater 
than  during  December  and  November,  when  the 
records  were  respectively  130  and  117.  During 
the  month  accidents  were  noted  in  the  principal 
cities  as  follows:  New  York  IC,  Chicago  5,  Phila- 
delphia 8,  Brooklyn  8,  St.  Louis  8,  Baltimore  4, 
New  Orleans  3,  Jersey  City  6,  Denver  2,  Kansas 
City  3,  Milwaukee  2,  Toledo  3.  The  January  list 
is  as  follows: 

Number  of  places  in  whicli  accidents  were  noted 64 

Total -number  of  accidents 137 

Accidents  to  electric  cars 105 

Accidents  to  cable  cars 27 

Accidents  to  horse  cars  5 

Number  of  fatalities 36 

Fatalities  due  to  electric  cars 27 

Fatalities  due  to  cable  cars 7 

Fatalities  due  to  horse  cars 2 

Number  of  persons  injured 116 

Persons  seriously  injured  by  electric  eais 46 

Persons  seriously  injured  by  cable  cars 5 

Persons  seriously  injured  by  borse  cars None 

Persons  slightly  injured  by  electric  cars  63 

Persons  slightly  injured  by  cable  cars 8 

Persons  slightly  injured  by  horse  cars —    5 

Number  of  passengers  inj  ured 32 

Number  of  employes  injured 16 

CAUSES   op  ACCIDENTS. 

Attempting  to  cross  in  front  of  care 37 

Alighting  from  a  car S 

Collision  with  vehicles 26 

Collision  of  cars 9 

tvOllision  with  horse  cars 2 

Collision  with  sled 1 

Attempting  to  board  car 6 

Fell  from  cars 4 

Runaway  horses 2 

Breaking  of  platform  gate 1 


OAR  SPEEDS  IN  BROOKLYN. 


Mayor  Schleren  of  Brooklyn  last  week  sum- 
moned to  his  ofBce  representatives  of  the  street 
railway  companies  in  order  that  the  matter  of 
car  speeds  and  accidents  might  be  discussed  In 
conference.  There  were  present,  among  others, 
President  Norton,  of  the  Atlantic  Avenue  Rail- 
road Company's  system;  Col.  John  N.  Partridge, 
representing  the  DeKalb  avenue  system;  Thomas 
A.  Moore,  counsel  of  the  Broadway  Railroad  Com- 
pany; Secretary  Bogardus,  of  the  Brooklyn  City 
Railroad  Company.  Mayor  Schleren  called 
attention  to  the  report  of  Prof.  George  W.  Plymp- 
ton,  published  In  the  last  Issue  of  the  Stkebt 
Railway  Gazette,  in  which  he  asserted  that 
cars  in  Brooklyn  attained  speeds  as  high  as  19+ 
miles  per  hour.  In  response  to  a  question  of  the 
mayor  Secretary  Bogardus  said  that  ten  miles  an 
hour  was  the  speed  at  which  the  company's  men 
had  been  instructed  to  run  the  cars,  and  that  If 
the  cars  were  run  faster  It  was  In  disregard  of  the 
instructions  and  the  time  table.  "Our  timetable 
does  not  call  for  any  rate  over  ten  miles  an  hour," 
said  Mr.  Bogardus;  "we  punish  the  motorman 
who  violates  this  rule  if  it  Is  reported  to  us.  We 
commenced  the  system  with  new  men  and  some 
of  the  accidents  were  due  to  their  carelessness. 
But  then  many  of  the  accidents  are  due  to  the 
fact  that  the  people  are  ignorant  of    the  system." 

The  mayor  wanted  to  know  why  the  Inspectors 
did  not  report  cases  of  too  rapid  sj^eed  of  oars. 
The  Inspectors  did  so,  Mr.  Bogardus  answered, 
and  a  number  of  motormen  had  been  discharged 
In  consequence.  There  were  seventy  or  eighty  of 
these  inspectors,  whoS3  duty  It  was  to  report  in- 
fr.iotions  of  the  time  rule. 

When  asked  If  it  would  be  an  idea  to  examine 
the  motormen  as  engineers  are  examined  Secre- 
tary Bogardus  replied  In  the  aflfirmalive,  but 
thought  the  city  should  assume  the  responsi- 
bility. 

Colonel  Partridge  said  that  the  people  wanted 
speed  with  safety,  and  the  time  tables  were  ar- 
ranged so  that  only  ten  miles  an  hour  should  be 
run.  "When  this  rale  is  exceeded,"  said  the 
Colonel,  "it  is.due  to  deviltry  and  cussedness  on 
the  part  of  motormen." 


Mr.  Mumford  blamed  the  truckmen  for  most  of 
the  excessive  car  speed.  These  people,  he  said, 
seemed  to  take  pleasure  in  annoying  the  motor- 
men,  and  causing  them  to  lose  time,  which  they 
had  to  again  make  up.  He  thought  the  trucks 
should  not  be  allowed  to  use  the  car  tracks. 

Joseph  McDonald,  chairman  of  the  Employes' 
Assembly  of  the  Brooklyn  City  Railroad  Com- 
pany, said: 

"If  your  Honor  would  investigate,  you  would 
find  out  that  the  Impossible  is  expected  of  the 
motormen.  If  you  don't  make  up  your  time  table 
It's  a  crime,  and  nine  times  out  of  ten  you  are 
discharged.  The  principal  annoyance  to  the  men 
is  the  standing  time  at  the  end  of  the  road.  This 
standing  time  is  not  long  enough. 

"I  run  a  car  from  Fulton  Ferry  to  Fort  Hamil- 
ton," he  added;  "the  running  time  is  fifty-seven 
minutes  down,  and  fifty-eight  minutes  up.  It  takes 
fully  a  minute  to  make  a  stop.  On  the  outskirts 
of  the  city  the  cars  run  very  fast.  It  we  make 
five  or  six  stops  on  the  ou' skirts,  we  cannot  make 
our  running  time,  and  if  we  don't  make  it  we 
don't  remain  on  the  road  long." 

At  the  conclusion  of  the  conference  the  mayor 
was  given  an  assurance  by  the  representatives  of 
the  companies  that  their  instructions  regarding 
speed  would  be  obeyed  by  the  men. 


DTJLTJTH-miNNBAPOLIS  ELBOTEIO 
RAILWAY. 


Decision  Ag-alnst  the  Citizens'  Company,  Detroit. 


Judge  Taft,  of  the  United  States  Circuit  Court, 
on  January  21,  handed  down  a  decision  in  the 
protracted  litigation  between  the  City  of  Detroit 
and  the  Detroit  Citizens'  Railway  Company.  The 
court's  finding  was  an  unqualified  victory  for  the 
city.  The  action  was  a  suit  in  equity  to  compel 
the  company  to  cease  running  Us  cars  and  to 
remove  its  tracks  from  the  public  streets.  In  the 
former  opinion  Judge  Taft  had  held  that  the 
City  of  Detroit  could  not  give  nor  the  street  rail- 
way company  receive  a  franchise  for  a  period  ex- 
tending beyond  May,  1893,  when  the  street  rail- 
way company's  charter  expired  by  constitutional 
limitation.  The  property  and  franchises  are  now, 
however,  and  have  for  four  years  past  been  held 
by  companies  succeeding  the  original  grantee, 
whose  charter  period  extends  beyond  the  term  of 
the  franchise  granted  In  the  streets,  and  it  was 
held  that  the  city.  In  dealing  with  these  com- 
panies under  the  ordinance  of  extension,  was 
estopped  from  Invoking  the  law  against  them. 

Judge  Tatt's  final  decision  is  that  there  is  no 
estoppel,  and  that  the  companies  are  out  of  the 
possession  of  the  streets.  The  amount  of  prop- 
erty affected  by  the  litigation  is  $4,500,000,  of 
which  $1,500,000  Is  in  stock  Interests  and  the 
balance  is  first  and  second  mortgage  bonds. 

The  decree  is  that  the  company  has  no  rights 
in  the  streets  of  the  city  except  upon  the  Baker 
street  and  the  Cass  avenue  lines,  and  that  It  is  to 
be  enjoined  from  running  oars  after  three  months 
upon  any  of  the  prescribed  lines.  He  says  he 
fixes  the  time  at  three  months  for  one  reason — 
that  It  may  afford  opportunity  for  an  adjustment 
of  the  controversy,  so  that  a  new  grant  may  be 
given  the  company  upon  reasonable  terms,  or  that 
the  plant  may  be  sold  at  an  appraised  value  to 
some  new  company.  He  assumes  that  the  city 
will  not  take  unconscionable  advantage  of  the 
company's  practically  helpless  condition,  and 
that  It  may  be  seen  that  it  is  for  the  city's  reputa- 
tion that  a  compromise  be  made, whereby  the  com- 
pany can  obtain  an  adequate  return  tor  the  large 
cash  investments  it  has  made  in  good  faith. 

The  railway  company's  attorneys  announced 
that  they  would  follow  the  course  laid  down  in 
the  opinion  and  appeal  within  the  twenty  days. 
They  were  unable  to  say  just  what  steps  would  be 
taken  in  the  matter.  Compromise  was  mentioned 
to  some  of  them,  but  they  seemed  averse  to  talk- 
ing in  any  shape  on  that  subject.  One  or  two  of 
them  ventured  the  prediction  that  the  Citizens' 
company  would  be  running  its  cars  under  the 
1879  ordinance  for  fifteen  years  to  come. 


M.  B.  Ridgway,  of  Minneapolis,  has  made  pub- 
lic a  plan  for  the  electrical  operation  of  the  pro- 
posed railway  from  Duluth  to  Minneapolis.  Those 
Interested  in  the  line,  for  which  a  survey  has 
already  been  made,  have  planned  to  use  locomo- 
tives, but  Mr.  Ridgway  has  made  estimates  which 
lead  him  to  believe  that  power  transmission  by  elec- 
tricity could  be  adopted  to  great  advantage.  Ac- 
cording to  his  scheme  power  stations  would  be 
located  every  13  or  15  miles,  and  the  power  for 
generating  the  electricity  would  be  the  immense 
water  powers  of  the  state  now  not  utilized.  The 
line  of  the  road  as  proposed  by  Mr.  Ridgway 
is  somewhat  as  follows;  It  would  run  from  Min- 
neapolis directly  to  the  valley  of  the  St.  Croix  river 
and  thence  along  the  course  of  that  river  to  Kettle 
River  Falls  in  Pine  county,  thence  it  would  cut 
across  the  land  to  the  headwaters  of  the  Nemadji 
river,  following  down  the  latter  to  St.  Louis  river 
and  into  the  head  of  the  lake  cities. 

The  first  water  power  would  be  located  at  Min- 
neapolis and  the  next  in  the  St.  Croix  river.  In  the 
latter  body  of  water,  at  Intervals  of  10  or  13  miles, 
there  are  falls,  which,  by  the  construction  of  small 
dams  and  slight  improvements,  could  be  made 
useful.  At  Kettle  River  falls  the  water  power  Is 
considerably  greater  than  at  many  of  the  other 
points  and  a  large  power  station  would  be  located 
for  the  purpose  of  furnishing  the  power  to  drive 
the  motors  to  the  Nemadji  river.  In  the  head- 
waters of  the  latter  the  power  to  be  derived  from 
damming  up  the  river  is  considerable  also,  and 
this  could  be  used  in  sending  the  rolling  stock 
across  the  country  to  the  St.  Louis  river. 

Mr.  Ridgway,  who  has  looked  into  the  matter, 
figures  that  freight  rates,  if  such  a  line  of  road  as 
proposed  was  in  operation,  would  be  reduced  from 
one-third  to  one-half  less  than  those  charged  at 
present,  and  that  Minneapolis  and  St.  Paul  would 
practically  be  put  on  a  basis  as  a  distributing  point 
that  would  be  far  ahead  of  either  Superior  or 
Duluth. 


Mr.  Prouty  Accepts   the   Metropolitan  Company's 
Proposition. 


Mr.  E.  Prouty  of  334  Dearborn  street,  Chicago, 
the  Inventor  of  the  "Prouty  independent  grip  car" 
system  of  operating  street  railways,  has  offered  to 
accept  the  proposition  of  the  Metropolitan  Trac- 
tion Company  of  New  Y'ork,  and  will  furnish 
under  certain  conditions,  which  he  specifies  in  his 
letter  published  elsewhere  in  our  columns,  one 
of  his  cars  for  a  test,  which  he  claims  will  show 
that  his  system  is  superior  In  manj'  respects  to 
both  the  cable  and  the  overhead  trolley.  The 
claims  made  for  it  over  these  two  systems  are  in 
point  of  economy,  in  point  of  public  safety,  pub- 
lic accommodation,  and  public  taste.  It  obviates 
the  necessity  of  a  cable  power  house,  conduit,  etc., 
and  of  an  electrical  power  house,  poles,  wires,  etc. 
It  is  guaranteed  that  the  total  cost  of  motive  power 
to  propel  two  cars  geared  at  a  speed  of  15  miles 
an  hour  will  not  exceed  $1.60  for  16  hours.  Every 
car  or  train,  it  Is  claimed,  is  absolutely  under  the 
control  of  the  driver  at  all  times,  and  the  speed 
may  be  carefully  regulated  from  the  maximum 
down  to  less  than  100  feet  per  hour.  Track  brakes 
are  used.  Power  is  generated  on  the  train.  Mr. 
Prouty  specifies  that  his  car  shall  be  given  a  care- 
ful test  extending  over  three  months,  and  it  will 
be  seen  by  his  letter  that  he  does  not  care  for  the 
$50,000  reward  so  long  as  he  is  given  a  fair  oppor- 
tunity to  prove  the  superiority  of  his  system. 


Evansville,  Ind. — The  Cumberland  Telephone  & 
Telegraph  Company  has  sued  the  Evansville 
Street  Railway  Company  for  .$00  damages  for  the 
alleged  burning  and  destroying  of  the  plaintiff's 
property  In  the  exchange  caused,  it  Is  averred,  by 
faulty  construction  of  defendant's  trolley  wire  on 
Third  street,  near  Washington,  one  of  the  tele- 
phone wires  coming  In  contact  with  the  trolley, 
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NEEDS  OF  STREET  RAILWAYS. 


WHAT    HAS    BEEN    DEVELOPED     TO    MEET 
THEM  AND  WHAT  IS  STILL  REQUIRED. 


Opinions  of  Managers  and  Engineers  Concerning: 

the  Improvements  of  1893  and  the  Outlook 

for  the  Immediato  Future. 


Anticipating  the  desire  of  its  readers  to  secure 
such  information,  the  Street  Railway  Gazette 
recently  solicited  replies  to  the  questions  printed 
below  from  a  large  number  of  street  railway 
managers  and  engineers.  The  replies  to  these 
questions  have  been  exceedingly  satisfactory  and 
show  that  managers  and  engineers  have  taken  an 
active  interest  in  the  subjects  mentioned. 

It  will  be  noticed  that  the  replies  indicate  a 
very  wide  difference  of  opinion  as  to  the  most  im- 
portant developments  of  the  past  year  as  well  as 
to  the  most  urgent  demands  of  the  present  sys- 
tems of  operation.  The  questions  submitted  were 
these: 

(1)  What,  in  your  opinion,  was  the  most  important  dis- 
covery, invention,  improvement  or  development  in  the 
street  railway  industry  during  1893V 

(2)  Along  what  lines  do  you  look  for  the  greatest 
progress  and  improvement  in  1894? 

(3)  What  new  street  railway  invention,  or  what  improve- 
ment in  existing  apparatus,  do  you  consider  most 
urgently  demanded  at  the  present  time? 

The  replies  to  these  inquiries  have  been  con- 
densed into  brief  tabular  form  and  are  here  given 
in  the  order  of  their  frequency,  each  reply  being 
followed  by  the  name  of  the  manager  or  engineer 
who  made  it; 

ANSWERS  TO   miESTlON  I. 

Direct  connected  generators .- Smith,  Field,  Blckford,  Badt 
Intramural  railway..  Chapman.  Jackson,  Henry,  Mottram 

Type  K,  General  Electric  controller 

Sullivan,  McLean,  Foster,  Cahoon 

G.  E.  SOO  motor Sullivan,  Foster 

Underground  railway  conduit Shepardson,  Pope 

Rail  bonding Smith 

Reduction  in  weight  of  motors Field,  Henry 

Snow  plows , Shepardson 

Liverpool  overhead  railway -..Jackson 

Construction  of  large  generators Parshall 

Decline  of  cable  roads Hering 

Adoption  of  stringent  rules  to  prevent  accidents Hering 

Separately  excited  generators Badt 

Improved  series  multiple  controller Hunter 

Development  of  surburban  electric  lines Brown 

General  improvement  of  motors  and  generators     Field 

New  General  Electric  circuit  breaker Sullivan 

ANSWERS  TO  QUESTION  II. 

Alternating  current  motor  for  railway  work 

Shepardson,  Badt,  Hunter,  Leonard 

More  general  use  of  accumulators 

Smith,  Shepardson,  Hering 

Improved  conduit  railway Pope,  Hering,  Brown 

Reduction  in  weight  of  motor Smith, -Field 

Gradual  development  of  direct  connected  generators. , 

Field,  Parshall 

Better  system  of  bonding Cahoon 

Elevated  roads Henng 

Better  line  construction Henry 

More  satisfactory  fender.... Chapman 

Improved  longdistance  service Foster,  Mottram 

Brakes  that  are  more  easily  repaired Mc  Lean 

A  return  to  conservatism Sullivan 

Gearing  of  single  motor  to  both  axles Smith 

More  careful  management - Shepardson 

Better  training  of  motormen Shepardson 

Systematic  inspection  of  e<iuipment Shepardson 

Careful  study  of  brakine;  question Shepardson 

Use  of  electricity  on  city  rapid  t  ransit  systems Jackson 

Special  use  of  motor  cars  or  locomotives  to  haul  trains 

Leonard 

Gradual   developement   of   motors  and  power  house 

machinery Bickford 

Better  and  simpler  control  of  car Leonard 

Reduction  in  amount  of  power  required  to  start  a  load 

Leonard 

ANSWERS  TO  QtJESTION   III. 

Improved  brake  apparatus 

Pope,  Shepardson,  Cahoon,  Henry,  Mottram 

Conduit  railway  system Sullivan  Field,  Badt 

Improved  accumulators Smith ,  Hering 

Satisfactory  method  of  connecting  one  motor  to  both 

axles Chapman,  Smith 

Alternating  current  railway  motor Hunter,  Leonard 

A  preventive  for  power  station  accidents Sullivan 

General  improvement  to  a  higher  standard McLean 

Perfect  rail  joint P'oster 

Reduction  of  weight  of  motors . .  Sinith 

Elastically  suspended  motors  ...  Anderson 

Better  adhesion     by    some    electro-magnetic    device 

Siiepardson 


Car  fenders Bickford 

Satisfactory  long  distance  service Bickford 

More  durable  armatures Parshall 

Reduction  ot  the  effect  of  load  fluctuations Hering 

Constantly  running  armatures Henry 

Improved  return  circuit —  Henry 

Motor  that  can  be  freely  used  as  a  source   of  brake 
power Brown 

The  full  replies  from  which  the  above  tabular 
statement  Is  made  are  here  given: 

V.    F.    SULLIVAN, 
General  Manager,  Lowell  and    Suburban   Street   Railway 


Company,  Lowell,  Mass. 

(1)  A.  The  most  important  discovery,  if  it  should 
be  called  such,  is  that  street  railway  companies 
are  arriving  at  the  conclusion,  or  have  discovered 
that  "well  enough"  is  "not  good  enough;"  that 
to  produce  the  best  results  they  must  "choose 
everywhere,  and  at  all  times  the  best,"  whether 
mer,  material  or  apparatus,  and  at  the  same  time 
cooperate  with  and  supplement  the  work  of  the 
manufacturers  by  study,  logical  action  and  com- 
parison of  results. 

£.  The  most  important  inventions  or  improve- 
ments appear  to  be  chiefly  in  apparatus  or  equip- 
ment, among  which  may  be  classed  type  K.  con- 
troller, G.  E.  800  motor,  and  the  new  circuit 
breaker  and  resetting  device  of  the  General  Elec- 
tric Company. 

C.  That  development  is  and  has  been  going  on 
in  the  lines  mentioned  above. 

(2)  Paradoxical  as  it  may  appear,  I  look  for  the 
greatest  progress,  and  by  greatest  I  mean  best, 
along  lines  which  are  conservative.  Even  the 
very  best  companies,  those  supposed  to  be  best  in- 
formed, those  chlelly  which  changed  from  animal 
to  electric  motive  power,  did  not  do  so  along  the 
best  business  lines.  I  grant  that  they  acted  ac- 
cording to  the  light  they  had,  but  such  light  was 
as  the  candle  of  the  past  to  the  electric  light  of 
the  present;  therefore  they  should  try  to  get  the 
best  with  the  tools  they  have.  They  strained 
their  financial  system  by  the  enormous  effort  put 
forth;  they  should  try  to  regain  it  before  another 
effort. 

(3)  A.  Some  substitute  for  trolley  wires  is  desira- 
ble and  the  one  to  be  preferred  is  the  conduit  sys- 
tem. He  who  will  surmount  the  obstacles  to  the 
latter  system  so  that  it  can  be  generally  used  will 
deserve  a  little  halo. 

B.  The  improvement  in  existing  apparatus  most 
urgently  demanded  is  something  which  will  pre- 
vent accidents  such  as  happened  in  Brooklyn, 
Lowell,  Cincinnati  and  other  power  stations.  Such 
accidents  can  hardly  be  coincidental.  It  isfor  our 
common  interest  to  look  for  the  cause  and  remove 
it  quickly. 

thos.  h.  mc  lean. 
General  Manager,Cltizens,Street  Railroad  Co.,  Indianapolis. 

(1)  The  direct  coupled  generator  passing  from 
an  experimental  to  a  practical  stage,  and  the 
series  parellal  controller  having  come  into  general 
use,  the  above  having  greatly  increased  the  effi- 
ciency of  the  electric  railway. 

(2)  Construction  of  railway  machinery  from 
the  standpoint  of  maintenance  whereby  brakes 
can  be  more  readily  repaired  with  less  skill  re- 
quired. 

(3)  The  railway  machinery  will  be  brought  up 
to  the  highest  standard  electrically  and  mechan- 
ically, and  we  hope,  if  not  this  year,  in  a  few 
years,  to  see  electricity  generated  direct  from  heat- 

.lAMES  R.   CHAPMAN, 

Vice-President  and  General  Manager,  Consolidated  Street 
Railway  Company,  Grand  Rapids,  Mich. 

(1)  The  successful  adaptation  of  the  electric 
railway  to  the  moving  of  large  masses  of  people 
on  an  elevated  structure  as  demonstrated  by  the 
Intramural  at  the  World'o  Fair. 

(2)  Progress  toward  a  satisfactory  fender  or 
life  guard  for  the  peculiar  conditions  existing  on 
electric  roads. 

(3)  Some  satisfactory  device  for  driving  both 
axles  or  both  trucks  of  an  electric  car  by  means  of 
one  motor  suspended  from  the  car-body  without 
the  use  of  bevel  gears. 


E.  O.  FOSTER, 
General  Manager,  Lynn  &  Boston  Railroad  Co.,  Lynn,  Mass. 

(1)  I  consider  the  General  Electric  Company's 
G.  E.  800  motor  and  type  K.  controller  one  of  the 
best  improvements  for  street  railways  in  1893,  so 
far  as  my  knowledge  goes. 

(2)  I  look  for  great  improvement  in  the  long 
distance  service  of  street  railways. 

(3)  I  think  that  which  is  the  most  urgently  de- 
manded is  a  perfect  rail  joint.  Of  course,  there 
are  many  things  which  might  be  mentioned,  as 
the  system  is  far  from  perfect. 

CLEMENT  C.  SMITH, 
Engineer,  La  Crosse  City  Railway  Company. 

(1)  Improvement  in  rail  bonding  and  a  general 
better  understanding  of  the  subject,  securing 
good  return  circuit,  and  prevention  of  electrol- 
ysis; the  rapid  increase  of  use  and  improvement 
in  direct  connected  generators. 

(2-3)  More  general  use  of  accumulators  in  sta- 
tions to  maintain  balance  in  power,  and  prevent 
enormous  variations  in  load  being  thrown,  as 
now,  directly  on  machinery;  improvement  in  accu- 
mulators for  this  purpose,  and  possibly  in  this 
way  an  acceptable  storage  battery  for  motors; 
perfection  in  gearing  single  motors  to  both  axles, 
thereby  increasing  efficiency  and  lessening  repairs; 
and  an  all-around  reduction  of  weight  in  motors — 
following  lines  of  G.  E.  800. 

GEO.   W.   BATJMHOFF, 

Superintendent,  Lindell  Railway  Co.,  St.  Louis,  Mo. 

My  experience  during  the  past  year  would  not 
warrant  me  In  replying  to  your  first  and  second 
questions,  and  there  have  been  so  many  dis- 
coveries and  Inventions  in  connection  with  street 
railways  that  it  would  be  difficult  to  state  what 
could  be  best  introduced  to  improve  the  various 
systems.  I  do  not  look  for  any  great  improve- 
ment in  any  direction  during  the  coming  year. 

A.    A.    AKDEHSON, 

General  Manager,  The  Youngstown  Street  Railway  Co., 

Youngstown,  Ohio. 

With  reference  to  your  inquiries  will  say  that, 
having  been  out  of  the  street  railway  business 
since  June  1  last  and  only  having  returned  to  it 
recently,  I  do  not  feel  that  I  am  in  a  position  to 
answer  questions  1  and  2. 

As  to  question  3  will  say,  that  in  my  judgment 
one  of  the  most  important  Improvements  to  be 
made  at  the  present  time  in  electrical  appliances 
for  the  propelling  of  street  cars  is  in  the  direction 
of  elastically  suspended  motors. 

GEO.   D.    SHEPARDSON, 
Professor  of  Electrical  Engineering,  University   of  Min- 
nesota. 

(1)  It  is  difficult  to  plclc  out  any  one  among  so 
many  Inventions  and  improvements  in  the  street 
railway  Industry.  If  the  conduit  used  at  Coney 
Island  last  summer  has  the  unqualified  success 
which  Mr.  Stetson  claims  in  his  recent  paper  be- 
fore the  American  Institute  of  Electrical  En- 
gineers, I  should  class  it  among  the  first.  I  would 
give  high  ranli  to  the  discovery  thatseems  to  have 
been  made  by  a  number  of  roads  at  the  same 
time,  viz.,  that  snow  plows  require  a  large 
amount  of  power  for  successful  work  in  severe 
storms.  Any  one  of  several  snow  plows  might  lay 
justly  claim  to  a  high  rank  among  the  improve- 
ments of  the  year. 

(2)  During  the  coming  year  I  look  for  progress 
in  the  management  of  the  roads  in  several  par- 
ticulars, such  as  the  better  training  of  motormen, 
a  more  careful  and  systematic  inspection  of  equip- 
ments and  a  more  careful  study  of  the  braking 
question.  I  confidentlj'  expect  the  appearance 
of  a  successful  alternating  current  railway  motor 
that  will  make  possible  the  economical  operation 
of  long  interurban  roads.  I  hope  also  to  see 
further  improvements  and  commercial  success  in 
storage  battery  roads. 

(3)  One  thing  badly  needed  is  some  method  for 
getting  better  grip  on  the  tracks  in  slippery 
weather.  Neither  salt  nor  sand  seems  sufficient 
for  preventing  many  accidents  when  the  tracks 
are  slippery  with  cold  snow.  This,  of  course,  is 
closely  connected  with   the   braking  question.     I 
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look  for  some  successful  method  of  obtaining  ad- 
hesion by  some  electromagnetic  device. 

D.  C.  JACKSON, 

ProJtsBor  of  Electrical  Engineering,  Uuivei'sily   of  Wis' 

consin. 

(1)  The  construction  and  operation  of  the  Liver- 
pool Overhead  and  Intramural  railways. 

(3)  Applications  of  electricity  to  city  rapid 
transit  systems  in  tunnels  or  in  elevated  structures. 

C.   J.  PIEIiD, 
Consulting  Engineer.^ 

(1)  As  to  the  question  of  the  most  important 
discovery,  invention,,  improvement  or  develop, 
ment  In  the  street  railway  industry  during  1893, 
I  do  not  linow  as  it  can  be  considered  that  there 
was  any  startling  or  pre-eminently  important  in- 
v'ention  or  development.  I  consider  that  the  general 
progress  and  detelopment  during  the  year  have 
been, especially  in  the  motors  and  generators  which 
are  used  on  electric  railway  work,  such  as  to  bring 
this  apparatus  into  what  maj'  be  called  a  standard 
commercial  condition.  The  present  type  of  motor, 
both  as  regards  economy,  durability,  weight,  etc.i 
is  far  superior,  and  far  in  advance,  of  anything 
previously  attempted  or  put  on  the  market,  and 
we  believe  that  the  next  few  years  will  see  only 
minor  detail  changes  in  regard  thereto.  The  large 
introduction  of  direct  driven  generators  has,  be- 
yond question,  been  the  most  marked  improve- 
ment in  the  power  station  and  everything  con- 
nected with  it.  It  has  brought  us  something 
which  has  long  been  looked  for,  and  which  will  do 
more  than  anything  else,  in  connection  with  an 
economical  st.eam  plant,  to  reduce  to  the  lowest 
possible  point  the  operating  expenses  and  main- 
tenance of  a  power  plant,  which  has  been  devel- 
oped in  this  line  since  the  introduction  of  electric 
traction. 

(2)  In  station  apparatus  we  believe  we  have 
fully  answered  this  question.  It  will  only  be  a 
gradual  development  of  the  present  types  of  di- 
rect connected  generators.  We  loot  for  more 
marked  improvement  as  regards  the  reduction  in 
the  weight  of  motors  than  in  any  other  line 
we  can  think  of  relative  to  electric  railway  appa- 
ratus. One  especial  factor  which  will  assist  in 
this  development  and  reduction  of  weight  and 
improvement  in  details  will  be  more  active  com- 
petition by  the  entrance  into  the  field  of  several 
new  companies,  with  ample  capital,  resources  and 
energy  in  the  direction  of  electrical  apparatus. 

(3)  This  question  is  really  a  double  one.  In 
answering  it,  1  am  going  to  change  the  question 
slightly;  not  as  to  what  is  most  urgently  demanded, 
but  rather  as  to  what  will  be  demanded  or  re- 
quired in  the  streets  of  our  larger  cities  through- 
out the  country.  I  believe,  with  the  present 
rapid  and  large  extension  of  electric  traction  In  our 
larger  cities,  Philadelphia,  Boston,  New  York, 
Chicago,  etc.,  that  during  the  next  year  or  two 
the  cities  and  public  generally  will  de- 
mand some  strong  and  radical  improve- 
ment in  the  system  of  overhead  construc- 
tion, or  else  the  introduction  of  under- 
ground trolley  conduits  on  the  same  basis  as  cable 
traction.  Large  railway  companies,  in  the  past, 
have  not  been  warranted  in  going  to  the  expense, 
In  general  cases,  entailed  by  the  introduction  of 
conduits,  but  I  believe  that  during  the  next  few 
years  they  will  be  warranted  in  this  expense  in 
some  cases.  Such  a  conduit  I  believe  to  be  en- 
tirely feasible  and  practical,  both  from  an  en- 
gineering basis  and  mechanical  standpoint.  It 
means  simply  a  liberal  expenditure  of  money 
wisely  carried  out,  and  the  more  simple  the  de- 
tails and  form  of  the  conduit  the  better. 

.J.  II.  mcKFonn, 
CoDHuUing  anil  (Jonstructlng  Electrical  Engineer. 

The  questions  are  very  broad  and  I  think  one 
would  hesitate  somewhat  In  expressing  an  opinion. 
From  an  engineer's  standpoint  I  would  answer 
your  first  question  as  follows; 

(1)  The  development  of  the  multipolar  genera- 
tor seems  to  be  as  Important  an  improvement  In 
the  street  railway  Industry  as  any  olherone  thing. 


Of  coursejt  would  be  well  to  couple  with  this  the 
development  and  Improvement  In  the  steam  engine 
to  operate  the  generator  in  question. 

(2)  Answering  the  second  iiuestion  I  cannot,  at 
the  present  time,  name  any  one  thing  which  will 
claim  extraordinary  attention  during  the  coming 
year.  It  seems  from  all  appearances  that  there 
will  be  a  continuation  in  the  development  of 
power  house  machinery  and  also  the  street  car 
motor. 

(3)  Judging  from  what  we  see  in  the  dally  press, 
the  answer  to  the  third  question  would  be,  car 
fenders.  This  may  be  considered  of  minor  impo- 
tance  In  the  minds  of  some,  but  the  large  number 
of  accidents  would  seem  to  warrant  the  attention 
of  Inventors  and  manufacturers  to  this  part  of  the 
apparatus.  Another  very  important  thing  which 
is  surely  demanded  is  long  distance  transmission 
for  railwa)  work.  The  extension  of  city  lines  into 
the  suburbs,  in  some  instances  10  miles  or  more, 
becomes  a  problem  when  such  lines  are  to  be 
operated  from  a  central  station. 

H.    WARD    LEONAKD, 

Electrical  Engineer  and  Contractor. 

(1)  I  do  not  know  of  any  practical  develop- 
ment of  great  value  to  electric  railways  in  1893. 

(3)  I  look  for  the  greatest  improvements  in 
1894  along  the  following  lines; 

(a)  The  operation  of  electric  railways  from  a 
source  of  alternating  current. 

(J)  A  reduction  in  the  amount  of  iiower  re- 
quired to  start  the  load. 

(c)     Better   and  simpler  control  of  the  car. 

(<?)  The  use  of  special  motor  oars  or  loco- 
motives to  pull  trains  rather  than  to  have  each 
car  equipped. 

(3)  The  Invention  most  urgently  needed  to-day 
is  a  method  of  operating  railways  by  means  of 
alternating  current  and  with  a  single  trolley. 

FRANKLIN   L.    POPE, 
Electrician  and  Electrical  Engineer. 

My  practical  knowledge  of  the  conditions  and 
requirements  of  the  street  railway  service  Is 
hardly  sufBoient  to  warrant  me  in  expressing  any 
very  decided  opinions  upon  the  subjects  men- 
tioned in  your  questions,  and  hence  my  views 
must  be  taken  for  what  they  may  be  worth. 

(1)  I  am  inclined  to  think  that  the  most  im- 
portant development  of  the  past  year  was  the 
demonstration  of  the  practicabilltj'  of  maintain- 
ing the  insulation  of  the  conductors  of  a  conduit 
system,  to  a  sufficient  extent  to  avoid  serious  loss 
of  energy  while  operating  the  cars,  made  by 
Albert  Stetson  and  his  associates  at  Coney  Island, 
N.  Y. 

(3)  I  look  for  the  most  important  developments 
during  1894,  In  the  same  direction;  that  of  per- 
fecting and  improving  the  conduit  system  of  dis- 
tribution. 

(3)  I  consider  that  the  thing  most  urgently 
demanded  at  the  present  time  is  an  improvement 
In  the  brake  apparatus  which  shall  enable  a  heavy 
car  to  be  stopped  more  quickly  than  it  now  Is, 
when  an  emergency  occurs. 

H.    p.    PARSHALL, 

Electrical  Engineer  and  Designer. 

(1)  The  most  Important  improvement  or  devel- 
opment in  the  street  railway  Industry  In  1893  was 
in  connection  with  the  750  and  1,500  K.  W.  rail- 
way generators.  Nine  of  the  larger  size  and  six 
of  the  smaller  are  already  in  operation  or  under 
construction,  and  are  found  upon  trial  to  be  satis- 
factory without  modification. 

(2)  I  look  for  the  greatest  progress  In  the 
general  adaptation  of  direct  connected  machinery 
in  railway  central  stations,  during  the  coming 
year. 

(3)  The  greatest  Improvement  that  can  be 
effected  In  existing  apparatus  Is  to  make  the 
armatures  more  durable.  While  those  con- 
structed to  this  time  will  undoubtedly  run  for  a 
number  of  years  without  requiring  any  renewals, 
It  Is  found  necessary  to  occasionally  turn  down 
commutators,  which  Is  expensive,  looked  at  from 
cither  the  standpoint  of  labor  or  cost  of  material. 


The  above  improvement  can  be  made  when  the 
shops  have  had  greater  eiperience  in  the  construc- 
tion of  these  commutators,  and  the  designs  are  so 
fashioned  that  there  is  absolute  freedom  from 
sparking  at  the  commutator. 

OARL  HEEING, 

Consulting  Electrical  Engineer. 

(1)  The  most  important  improvement  was  the 
adoption  of  more  stringent  rules  to  lessen  the  fre- 
quency of  run-over  accidents  and  collisions;  also 
the  decline  of  the  cable  roads. 

(2)  In  the  development  of  electric  conduit,  ele- 
vated and  accumulator  roads;  the  overhead  trol- 
ley is  already  developed. 

(3)  The  rounding  off  of  the  peaks  of  the  cur- 
rent curves  due  to  the  starting  of  the  cars;  also  a 
strong  accumulator  which  need  not  be  accom- 
panied by  a  trained  nurse  and  a  physician. 

J.    B.  CAHOON, 
Electrical  Engineer  and  Inventor. 

(1)  I  consider  the  development  into  a  practical 
working  piece  of  apparatus  of  the  series  parallel 
controller  of  the  General  Electric  Company  as  the 
leading  improvement  or  development  during  the 
year  mentioned,  Inasmuch  as  by  its  use  the  old 
wasteful  method  of  rheostatlc  control  of  street 
railway  motors  is  done  away  with,  and  a  piece  of 
apparatus  substituted  which  saves  about  30  per 
cent,  of  the  current  formerly  required  with  rheo- 
statlc control;  and  anything  which  can  do  this 
and  thereby  bring  about  such  an  increase  in  econ- 
omy of  coal  consumption  should  stand  at  the 
head. 

(3)  I  think  I  may  safely  say  that  the  greatest 
progress  will  probably  take  place  In  the  construc- 
tion of  a  proper  road-bed  and  tracl<;  with  a  proper 
system  of  bonding,  using  double  bonds  of  suffi- 
cient size  to  bring  the  resistance  of  the  rail  return 
to  a  very  low  figure,  and  a  greater  reliance  upon 
the  rails  themselves  to  return  the  current,  and 
thus  do  away  with  the  grounding  of  the  rails  to 
gas  and  water  pipes,  puttine'  a  stop  to  the  corro- 
sion that  Is  now  giving  such  trouble  in  many 
larger  cities. 

(3)  There  are  several  inventions  which  seem 
urgently  needed.  Perhaps  the  chief  of  these  Is 
the  necessity  for  some  form  of  electric  braking 
apparatus,  something  which  will  be  easily  handled, 
thoroughly  reliable,  and  will  act  on  the  track  and 
not  on  the  wheels.  This,  It  seems  to  me,  is  some- 
thing that  must  come,  as  the  present  system  of 
hand  brakes  in  connection  with  electric  cars  be- 
longs rather  to  the  period  of  the  Pharaohs  than  to 
the  present  time,  and  it  is  questionable  whether 
public  opinion  will  not  rise  up  and  assert  itself  on 
tills  question  unless  something  is  done  very 
shortly. 

p.  B.  BADT, 
Electrical  Engineer  and  Inventor. 

(1)  In  my  opinion  the  most  important  improve- 
ment In  street  railway  service  during  the  last 
year  has  been  the  adoption  of  large  direct 
coupled  electric  generators.  I  also  notice  with 
great  satisfaction  that  a  number  of  stations 
adopted  a  system  of  separate  excitation  of  the 
generators,  the  exciters  being  driven  by  inde- 
pendent prime  movers.  Such  a  method  elimi- 
nates at  least ,  50  per  cent,  of  the  fluctuations 
which  may  occur  in  the  external  circuit  as  the 
field  of  the  generators  can  in  no  way  be  affected  by 
the  rise  or  fall  of  the  potential.  On  the  other 
hand,  the  prime  movers  of  the  exciters,  having 
always  a  steady  load,  send  a  perfectly  uniform 
current  through  the  shunts  of  the  fields.  This 
method  had  been  suggested  by  me  in  various 
instances  over  six  years  ago  and  proved  a  great 
success  In  various  places. 

(3)  I  look  for  the  greatest  progress  and  im- 
provement in  1894  In  applying  alternating  or  mul- 
tiphase motors  to  street  railway  service.  Su3h  a 
system,  of  course,  would  allow  of  great  economy 
in  the  wires,  employing  high  tension  mains  and 
feeders  a.nd  low  tension  motors,  making  the  sys- 
tem both  more  economical  and  safer  as  far  as 
accidents  to  living  beings  are  concerned. 
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(3)  1  considei;  most  urgently  demanded,  at  the 
present  time,  the  perfection  of  the  conduit  sys- 
tem for  electric' street  railways,  or' the  adoption 
of  a  system  in  which  surface  conductor  rails  con- 
vey currents  of  low  potential  in  connection  with 
the  apparatus  mentioned  under  (3). 

R.  M.  HUNTBK, 

Mechanical  and  Electrical  Expert  and  Engineer. 

(1)  There  was  nothing  of  importance  developed 
in  the  year  1893  in  practical  street  railway  worlc. 
The  trolley  work  is  about  the  same  as  the  previ- 
ous year.  The  practical  tests  with  the  conduit 
roads  in  Chicago  and  Washington  are  perhaps 
the  most  atril^ing  new  departures,  and  even  these 
are  only  rehabilitated  from  the  former  work,  ex- 
tending many  years  back.  As  for  new  inventions 
in  railway  work,  I  have  seen  none  of  importance, 
which  were  developed  in  1893,  unless  it  be  one 
which  I  have  made  for  the  General  Electric 
Company,  as  a  substitute  for  my  former  patented 
invention  of  the  series  multiple  system  of  street 
car  regulation,  which  is  now  so  extensively  in  use 
on  all  cars.  That  system  required  two  motors 
and  was  capable  of  only  sudden  changes  in 
speed.  In  my  present  improvement  I  may  em- 
ploy only  one  motor  (or  more  if  desired)  of  the 
ordinary  series  type  and  yet  regulate  by  counter 
electromotive  force  so  as  to  make  that  motor  or 
motors  assume  any  speed  desired.  There  is 
absolutely  no  waste  of  current. 

(2)  I  look  for  greatest  progress  in  1894  in  the 
alternating  system  applied  to  electric  railway 
work. 

(3)  I  consider  that  an  alternating  current 
motor,  adapted  to  variable  load  and  capable  of 
starting  with  great  torque,  to  be  the  most  ur- 
gently demanded. 

.lOHK  C.  HENKT, 
Electrical  Engineer  and  Inventor. 

(1)  The  development  of  the  Intramural  railway 
at  the  Chicago  Exposition  and  the  decreased 
weight  of  street  car  motors. 

(3)  More  underground  feeders;  a  trimmer  line 
construction,  based  on  the  diagonal  system. 

(3)  A  track  brake  and  constantly  running  arm- 
atures on  all  motor  cars;  also  a  supplemental  con- 
ductor connected  to  the  track  rails  and  located  in 
an  exposed  position. 

J.  STANFOKD  BROWN, 
Consulting  and  Constructing  Electrical  Engineer. 

(1)  The  wonderful  development  of  suburban 
electric  lines. 

(2)  Electric  railway  conduit  sj'stem. 

(3)  A  street  railway  motor  which  can  be  freely 
■used  as  a  source  of  brake  power  without  danger 
to  itself. 

W.  T.  JI.  MOTTRAM, 

Sales  Agent,  Curtis  Electric  Mfg.  Co. 
(1)    The  Intramural  railway. 
(3)    Interurban  work. 
(3)    A  good  brake  for  motor  cars. 


ELECTROLYTIC    BrFECTS  IN  STREET  RAIL- 
WAT  RETURN  CIRCUITS;  THEIR 
CAUSE  AND  PREVENTION. 


The  General  Electric  Company  has  secured  its  share 
of  the  street  railway  car  equipment  contracts 
awarded  during  the  last  ten  days  in  Philadelphia. 
Of  3.50  contracted  for  by  the  People's  Traction 
Company,  12.5  equipments  with  the  G.  E.  800 
motors  and  type  K.  controllers  weie  purchased 
from  the  General  Electric  Company,  while  the  re- 
maining 135  were  allotted  to  the  Sperry  Company 
of  Cleveland.  Of  80  equipments  required  by  the 
Electric  Traction  Company,  of  Philadelphia,  70 
will  be  furnished  by  the  General  Electric  Com- 
pany. The  People's  Traction  Company  had 
already  contracted  for  three  of  the  1,500  K.  W. 
■General  Electric  generators.  The  General  Elec- 
tric Company  has  also  secured  contracts  during 
the  past  week,  covering  25  car  equipments  for 
the  Union  Railroad  Company  of  New  York;  20  car 
equipments  for  the  Steinway  Railroad  Company 
of  Long  Island;  one  700  H.  P.  generator  for  the 
Steinway  Railroad  Company  of  Long  Island;  eight 
M.  P.  300  K.  W.  generator  for  Cincinnati,  O.; 
10  car  equipments  for  St.  Louis  Street  Railway 
•Company,  St.  Louis,  Mo. 


BY   W.  NELSON  SMITH. 

(First  Article.) 
Electrolysis  is  defined  as  follows  in  Gore's  "Art 
of  Electric  Metallurgy:"  "When  a  current  of 
electricity  passes  through  a  suitable  liquid,  it 
produces  a  chemical  change.  The  conditions  are 
that  the  substance  must  be  a  liquid,  a  compound 
body,  and  a  conductor  of  electricity  and  be  trav- 
ersed by  a  current.  Electrolytes  in  general  are 
composed  of  two  substances,  one  a  conductor  and 
one  a  non-conductor.  A  liquid  composed  of  two 
conductors  or  two  non-conductors  is  not  usuallj' 
affected." 

The  single  overhead  trolley  system  of  electric 
railways  necessitates  the  use  of  the  track  and 
earth  as  one  side  of  the  circuit,  usually  the  nega- 
tive. Although  the  earth  is  very  largely  used  for 
this  purpose  by  the  telegraph  and  telephone 
systems,  it  does  not  necessarily  follow  that  the 
same  use  can  he  made  of  it  for  much  heavier 
currents,  with  equal  advantage.  The  possibility 
of  electrolytic  effects  from  these  heavier  currents 
seems,  in  the  earlier  street  railway  engineering 
practice,  to  have  been  left  out  of  consideration; 
but  comparatively  recent  developments  have  de- 
manded, in  no  uncertain  way.  that  it  be  given  the 
serious  attention  of  electrical  engineers  and  man- 
agers of  electric  railways. 

The  amount  of  moisture  in  the  earth  surround- 
ing the  ground  connections  placed  along  the  line 
and  at  the  power  house  of  an  electric  railway 
has  generally  been  taken  as  a  fair  measure  of  the 
conductivity  of  that  portion  of  the  circuit.  But 
the  fact  appears  to  have  been  overlooked,  that 
the  more  current  that  may  be  Invited  by  the 
presence  of  the  water  that  helps  it  traverse  the 
soil,  the  greater  will  be  the  amount  of  water  elec- 
trolytically  decomposed  at  the  earth  plates,  be- 
cause it  so  easily  fulfills  the  definition  of  an 
electrolyte.  Water  Is  here  given  first  consider- 
ation, because,  whether  comparatively  pure  or 
not,  it  is  present  in  the  soil  in  infinitely  greater 
quantity  than  any  other  liquid. 

Electrolysis,  whether  of  water  or  of  some  or- 
ganic or  inorganic  acid  or  salt,  is  always  mani- 
fested at  the  points  of  entrance  and  exit  of  the 
current  to  and  from  the  liquid;  that  is,  at  the  elec- 
trodes. The  point  of  entrance  is  called  the  anode; 
that  of  exit  the  cathode.  When  water  is  elec- 
trolyzed,  the  hydrogen /offow*  the  current,  and  is 
liberated  at  the  cathode;  the  oxygen  is  set  free  at 
the  anode.  Oxygen  is  about  the  most  active, 
chemically,  of  all  the  elements  and  is  particu- 
larly so  when  in  its  "nascent  state,"  i.  e.,  at  the 
moment  of  its  separation  from  whatever  element 
it  may  previously  have  been  combined  with. 
So  that  when  liberated  at  an  anode  of  easily  ox- 
idizable  material,  that  material  will  be  quickly 
attacked  by  it.  Iron,  in  any  form,  rusts  very 
rapidly  when  exposed  to  such  action.  Copper  is 
not  so  likely  to  be  corroded,  unless  there  be  also 
present  carbon  dioxide  in  considerable  quantity, 
or  other  active  chemicals,  which  attack  it  when 
set  free  by  the  passage  of  the  current. 

Knowing  these  fundamental  facts,  it  Is  easy  to 
account  for  the  frequently  observed  efTects  due  to 
a  heavj'  electric  current  traversing  a  waterpipe  or 
gaspipe  underground,  and  then  leaving  it  in  order 
to  take  a  path  of  still  less  resistance  back  to  the 
power-house. 

As  to  the  rate  of  corrosion  it  is  a  law  of  elec- 
trolysis that  the  quantity  of  an  element  liberated  at 
an  electrode  in  a  given  time  is  proportional  to  the 
strength  of  the  current  and  to  a  certain  known 
constant  called  the  "electrochemical  equivalent." 
To  illustrate:  In  electrolysis  of  water  a  current 
of  one  ampere  will  in  one  second  liberate  .00008386 
grammes  of  oxygen.  But  it  is  not  the  intention 
to  discuss  quantitative  measurements  further  than 
to  remark  that  even  though  the  total  amount  of 
oxygen  liberated  is  dependent  on  the  current  and 


on  the  time,  it  does  not  follow  that  the  amount  of 
iron  turned  into  rust  at  any  given  anode  In 
a  railway  circuit  during  a  given  time 
could  be  predicted  or  even  guessed  at, 
even  if  the  curn  nt  were  actually  measured. 
The  relative  amount  of  moisture  in  the  soil 
about  the  electrodes  is  a  large  factor  in  the  opera- 
tion, and  this  is  extremely  variable  from  time  to 
time.  Except  in  unusually  moist  localities,  a 
heavy  current  would  probably  decompose  the  ad- 
jacent water  faster  than  it  could  naturally  be  sup- 
plied under  ordinary  circumstances,  and  the  rate 
of  decomposition  would  vary  with  the  fluctua- 
tions In  the  supply  of  moisture.  Moreover,  it 
would  seem  that  while  the  rate  of  corrosion 
might  be  rapid  at  the  start,  it  would  become 
slower  and  slower  as  the  outside  layer  of  rust  in- 
creased in  thickness,  supposing  it  were  not  dis- 
placed by  some  mechanical  disturbance.  But 
given  two  electrodes,  separated  by  a  stratum  of 
moist  earth  and  with  a  potential  difference  be- 
tween them  of  only  IJ  volts,  and  electrolysis  will 
be  set  up;  dependent  on  current  intensity,  time, 
and  amount  of  water,  it  will  continue  to  exist  as 
long  as  these  three  conditions  prevail,  even  though 
its  effects,  year  by  year,  be  scarcely- perceptible. 

So  far,  water  is  the  only  electrolyte  whose  pres- 
ence about  underground  conductors  has  been  con- 
sidered. In  soils  composed  of  comparatively 
inert  chemical  substances  (sand,  for  instance), 
water  is  about  tlie  only  compound  likely  to  be- 
come injurious  to  whatever  oxidizable  conduct- 
ors there  are  underground.  But  the  soil  that 
surrounds  the  water,  gas  and  sewer  pipes, 
telephone  cables,  and  rails,  in  a  city  street,  con- 
tains so  many  extraordinary  chemical  compounds 
that  simple  electrolysis  may  be  but  the  beginning 
of  a  sequence  of  more  or  less  complicated  chem- 
ical reactions.  Nitrates,  such  as  saltpeter;  chlo- 
rides, such  as  common  salt  (particularly  when 
used  in  large  quantities  to  melt  snow  in  winter); 
ammonia  in  plenty;  illuminating  gas,  and  decom- 
posing organic  matter  in  general,  are  freely  dis- 
tributed in  close  proximity  to  the  masses  of  metal 
that  may  act  as  conductors.  The  soil  is  usually 
moist,  and  many  of  these  chemicals  in  solution 
make  better  electrolytes  even  than  water,  and 
when  once  their  acid  constituents  are  set  free  by 
electrolysis,  not  only  are  iron  conductors  corroded, 
but  the  copper  bond  wires  connecting  the  rails 
are  also  attacked.  Particularly  is  this  the  case 
when,  because  of  too  high  resistance  or  poor  con- 
nection, the  bonds  force  part  of  the  current  into 
the  ground  at  every  joint,  its  copper  does  not  ox- 
idize as  readily  as  iron,  its  destruction  seems  to 
point  to  the  active  agency  of  some  of  these  other 
chemicals,  probably  nitrates,  chlorides  and  car- 
bonates. Iron  bonds  are  sometimes  used  in  cheap 
construction,  and  it  has  been  noticed  that  alkaline 
soils  have  hastened  their  destruction  as 
well  as  that  of  the  waterpipes  so  sur- 
rounded. This  seems  to  coincide  with  the 
fact  that  In  electroplating  with  iron  use  is 
made  of  a  strongly  alkaline  solution,  the 
double  chloride  of  ammonia  and  iron,  in  order  to 
get  the  best  results.  In  this  reaction  the  ammonia 
does  not  play  any  active  part,  but  the  reaction  is 
facilitated  by  its  presence.  The  akaline  soils  of 
Salt  Lake  City  and  Los  Angeles,  Cal.,  have  been 
cited  as  examples  of  this  character.  Whether 
the  fixed  alkalies  are  present  in  quantities  or  not, 
it  is  probable  that  ammonia  forms  compounds 
that  when  electrolyzed  may  become  injurious  to 
whatever  metallic  conductors  they  may  come  in 
contact  with.  In  this  connection  a  qualitative 
analysis  of  samples  of  soil  taken  from  places 
where  corrosion  of  pipes,  bonds,  telephone  cables, 
etc.,  hasoccured  would  be  of  great  interest,  and 
might  throw  some  light  on  the  matter  as  viewed 
from  the  chemical  standpoint.  It  might  result 
in  the  discovery  of  some  chemical  method  for 
retarding  or  preventing  the  effects  herein  consid- 
ered. 

Nothing  has  yet    been   said    of  the   conditions 
that  compel  the  electric  current  to  leave  a  metal- 
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He  conductor  and  to  traverse^a  stratum  of  moist 
earth  on  its  way  back  to  the  generator.  The  fun- 
damental reason  is  the  poor  conducliviiy  of 
the  return  circuit  which,  if  metallic, 
may  be  of  comparatively  high  resistance 
in  itself,  or  else  it  may  contain  so  little 
metal,  besides  the  rails,  as  to  force  the  current  to 
depend  absolutely  on  the  earth  as  a  conductor 
for  a  considerable  part  of  the  distance. 

The  metallic  return  circuit,  as  usually  laid 
down,  consists,  in  the  first  place,  of  the  track. 
To  improve  the  electrical  connection  between  the 
rails  they  are  united  at  every  joint  by  copper 
bond  wires.  Sometimes  a  continuous  wire,  called 
the  "supplementary,"  is  laid  between  the  rails 
for  the  entire  leneth  of  the  track,  and  a  part  or 
all  of  the  bonds  connected  to  it.  It  Is  usually 
connected  to  the  ground  plates  along  the  line, 
and.  sometimes,  if  within  a  convenient  distance, 
it  is  connected  with  the  power  station.  Fre- 
quently more  reliance  is  placed  in  the  ground 
connections  than  in  a  direct  powerhouse  connec- 
tion. If  there  are  two  tracks,  they  and  their  sup- 
plementaries  are  cross-bonded  at  frequent  inter- 
vals. At  the  power-station  large  masses  of  iron  or 
copper  plates  are  sunk  in  the  ground  and  con- 
nected to  the  generators.  AVherever  possible 
moist  spots  are  sought  out  for  the  location  of  these 
grounds,  both  at  the  power-house  and  along  the 
line.  Sometimes  they  are  made  in  large  bodies  of 
water,  rivers,  lakes  or  ponds  as  may  be  conven- 
ient. Oftentimes  connections  are  made  directly  to 
the  water  pipes.  Cheaply  constructed  roads  often 
do  without  the  supplementary  wire  altogether,  and 
are  content  to  use  almost  any  kind  of  wire  for  rail 
bonds.  Such  roads  depend  absolutely  on  the  earth 
for  the  return  circuit,  unless  the  power-house 
happens  to  be  so  close  to  the  track  as  to  make  a 
connection  easy  and  Inexpensive. 

In  some  of  the  very  best  roads,  however,  the 
possibility  of  there  being  some  resistance  in  the 
return  circuit  has  not  been  ignored  to  the  extent 
that  the  foregoing  description  would  indicate. 
Such  roads  have  "track  feeders"  running  from 
the  power  station  to  various  points  along  the  line, 
where  they  are  tapped  directly  into  the  track  or 
the  supplementary  wire. 

Excepting  the  last,  these  methods  are  hap- 
hazard, at  best,  yet  they  represent  the  practice 
of  an  overwhelmlDg-majority  of  the  electric  rail- 
ways now  in  actual  operation.  It  seems  to  have 
been  assumed  that  the  current.  In  returning  from 
any  point  on  the  line,  would  confine  itself  strictly 
either  to  the  track  and  supplementary  wire  or  to 
a  straight  line  path  through  the  earth,  regardless 
of  the  distribution  of  moisture  In  the  earth  and 
of  any  buried  metallic  conductors. 

As  a  matter  of  fact,  however,  the  current  will 
always  take  the  path  of  least  resistance,  or  if 
there  are  several  paths  it  will  divide  Itself  up 
among  them  in  proportion  to  their  conductivity. 
The  track  and  its  connections  are  frequently  of 
such  unelectrical  construction  as  to  introduce 
considerable  resistance.  On  the  other  hand,  the 
earth's  resistance  is  an  extremely  uncertain  and 
Intangible  quantity;  but  both  rail  and  earth  must 
somehow  form  a  path  for  the  return  of  the  cur- 
rent. In  cities  and  towns  of  any  consider- 
able size,  there  are  always  water  and 
gas  mains  beneath  the  streets.  They  are  metallic 
from  end  to  end,  and  of  ample  cross-section,  so 
their  conducliviiy  Is  excellent,  and  Is  not,  more- 
over, alfected  by  external  conditions  of  weather, 
temperature,  etc.  They  are  always  in  pro.\imlty 
to  the  tracks,  and  usually  pa^s  near  the  power 
house,  and  so  it  Is  but  natural  'hat  they  should 
often  constitute  the  path  of  least  resistance  for  a 
current  that  would  otherwise  have  to  choose  be- 
tween the  earth  and  a  badly  bonded  track.  Lead- 
covered  telephone  cables,  even  though  laid  in 
specially  prepared  ducts,  act  as  conductors  in  the 
same  way. 

iTit  hfi  continued.) 
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BT  NELSON  W.  PERRY. 
(Fifth  Article.) 
We  have  now  discovered  one  radical  difference 
between  the  tlow  of  water  In  pipes  and  the  flow  of 
an  electric  current  in  a  conductor.  In  the  case 
of  water,  its  flow  within  a  pipe  produces  abso- 
lutely no  external  effect,  but  In  the  case  of  elec- 
tricity we  find  that  its  flow  produces  quite  a 
marked  influence  within  the  space  surrounding 
the  wire.  In  the  case  of  the  coil  by  which  we 
magnetized  the  needles  none  of  the  current  could 
possibly  have  gotten  to  the  needles,  first  because 
the  wire  of  which  the  coil  was  composed  was 
carefully  insulated  with  cotton  thread  which 
effectually  prevented  the  escape  of  current  from 
the  wire  and  second  there  were  several  thicknesses 
of  paper  between  the  needle  and  the  coil,  and  dry 
paper  is  one  of  the  beat  electrical  insulators 
known.  We  might  have  enclosed  our  needles  In 
India  rubber  or  glass  before  inserting  them  in  the 
coil  as  a  further  protection  against  the  current 
but  the  result  would  have  been  the  same  exactly. 
We  have  also  shown  that  if  a  wire  in  which  a  cur- 
rent is  passing  is  held  either  above  'or  below  a 
compass  needle  the  influence  of  the  current  upon 
the  needle  Is  manifested  by  a  defiection  either  to 
the  west  or  east  of  its  normal  north  and  south  di- 
rection, and  further  that  we  can  not  only  thus 
tell  whether  a  current  Is  flowlni;  in  a  wire  or  not, 
but  we  can  tell  In  which  direction  it  is  flowing. 
Wa  have  seen  that  If  a  current  flows  from  north 
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to  south  ni-er  the  needleiit  deflects  it^to  the  east 
and  that  it  also  deflects  It  to  the  east  if  it  flows 
from  south  to  north  under  the  needle.  If  there- 
fore we  form  a  loop  of  our  wire,  in  the  center  of 
which  we  place  our  saucer  of  water  and  needle  so 
that  the  current  flows  first  from  north  to  south 
over  and  then  from  south  to  north  under  the 
needle  (Fig. 5.)  the  effect  of  the  one  current  is  just 
doubled.  If  two  loops  are  made  so  that  the  cur- 
rent passes  over  the  needle  , twice  from  north  to 
south  and  twice  under^  the  needle  from  south 
to  north,  the  effect'of  the^current  will  be  multi- 
plied four  times.  Byjincreaslng  the  number  of 
loops  In  this  way  we-are  enabled  to  produce  quite 
perceptible  deviations  with  such  feeble  currents 
that  they  could  scarcely,be  detected  In  any  other 
way.  We  have,  in  fact,  actually  made  a  guleaiiom- 
I'ler.  As  winding  the. wire  above  the  needle  in 
many  turns  would  hide  the  needle  so  that  we 
could  not  see  its  deflections,  It  is  more  usual  in 
making  galvanometers  to  wini  the  wire  in  a  flat 
coil  and  place  it  under  the  needle.  While  the 
multiplying  effect  of  a  coil  thus  arranged  is  not  as 
great  as  in  the  arrangement  described,  the  Instru- 
ment itself  is  much  more  convenient  to  use.  To 
make  such  a  coil  cut  out  a  piece  of  cigar  box  or 
other  lumber  of  about  that  thickness,  about  3 
inches  wide  and  2i  long  (Fig  G).  Cut  away  a  seat 
on  both  ends  for  the  wire  and  at  diagonally 
opposite  corners.bore  a  small  hole  about  the  di- 
ameter of  a  pin  to  hold  the  ends  of  the  wire.  Into 
one  of  these  insert  the  end  of  the  wire  from  the 
spool  and  pull  It  through  about  .'5  or  (i  Inches  and 
plug  up  the  hole  with  a  piece  of  wood  so  as  to 
hold  the  wire  lightly  in  place.  Then  wind  on 
tightly  eighty  to  a  hundred  turns  of  the  wire  and 
end  It  off  through  the  other  hole,  plugging   it   up 


and  leaving  an  end  of  about  5  or  6  Inches  as  be- 
fore.    Now  place  the  coll -under  the  saucer  and  its  ' 
floating  needle  and  you  have  a  very  delicate  gal- ' 
vanometer  by   which   currents  that  would  other- ' 
wise    scarcely    be    suspected    can    be    detected. 
Connect  the  two  ends  of  the  coil  with  the  battery 
wires  and   the  deviation  of  the  needle  will   be 
found  to  b3  much  greater  and  more  rapid  than  In 
the  previous  experiments. 

It  must  be  borne  in  mind  that  the  tendency  of  a 
current  passing  either  above  or  below  a  compass 
needle  is  to  place  that  needle  at  right  angles  to  the 
direction  of  the  current.  The  strongest  current 
will  therefore  only  cause  the  needle  to  take  up  a 
position  at  right  angles  to  it — It  will  never  cause 
it  to  deviate  further  or  to  reverse  itself. 

THE    SOLENOID. 

Now  let  us  return  to  our  first  coll  of  wire  (Fig.  2). 
A  hollow  coil  of  wire  such  as  this  is  called  a  sole- 
noid, and  it  has  some  very  peculiar  properties 
which  it  will  be  necessary  for.  us  to  understand 
before  we  can  thoroughly  understand  either  the 
dynamo  or  motor,  and  as  we  now  have  all  the  ap-' 
paratus  necessary  to  inyesligate  these  properties^  ■ 
we  will  begin  at  once. 

Take  one  of  our  magnetized  needles  and  sus- 
pend It  at  its  middle  point  by  a  very  fine  thread" 
so  that  the  needle  will  hang  horizontally  and  be 
free  to  move.  Now  connect  up  the  solenoid 
with  the  battery  and  present  first  one  end  of  the 
solenoid  and  then  the  other  to,  say,  the  north  pole 
of  the  needle.  It  will  be  found  that  one  end  at- 
tracts and  the  other  repels  this  pole  just  as  would 
a  real  magnet,  and   that  the  end   that  repels  the 
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north  pole  attracts  the  south  pole.  In  fact 
although  there  is  no  iron  or  other  magnetic  mate- 
rial in  the  solenoid  it  acts  exactly  like  a  magnet, 
and  is  one  so  long  as  the  current  flows  through  if. 
If  the  pole  of  the  needle  which  the  solenoid  at- 
tracts be  properly  directed,  the  solenoid  will  suck 
the  needle  almo.st  entirely  within  Itself,  and  if  the 
needle  be  reversed  and  pu.shed  Inside  of  the  coil,, 
it  will  be  expelled  again  as  soon  as  the  fingers  are 
removed  from  it  so  as  to  permit  of  it.  Thus  it 
will  be  seen  that  a  solenoid  has  a  north  and  south 
pole  just  as  has  a  steel  magnet  so  long  as  a  current 
is  passing  through  it.  Now  detach  one  of  the 
battery  wires  from  its  binding  post  so  that  the 
current  can  no  longer  pass  through  the  solenoid 
and  repeat  these  experiments.  It  will  be  found 
to  be  entirely  inert  and  will  neither  attract  nor 
repel  either  pole  of  the  needle.  The  magnetic 
properly  of  the  solenoid  is  therefore  evidently 
entirely  due  to  the  current  which  is  passing 
through  it. 

The  phenomenon  of  sucking  in  or  expelling  a 
magnetized  needle  may  be  better  i  lustrated  per- 
haps by  partly  Inserting  the  needle  in  the  solenoid 
while  one  of  the  battery  wires  is  disconnected  and 
then  suddenly  closing  the  circuit  by  touching  the 
binding  post  with  the  disconnected  wire.  Thus 
far  we  have  been  experimenting  with  a  highly 
tempered  hard-steel  needle.  We  have  found  that 
when  it  Is  once  magnetized  It  remains  a  magnet 
permanentij'.  Now  let  us  repeat  our  experiments 
using  a  short  piece  (two  or  three  Inches  long)  of 
soft-iron  wire.  Before  we  attempt  to  magnetize 
It,  let  us  try  it  with  our  compass  needle.  We  find 
that  it  attracts  both  ends  equally  well.  There 
is  under  no  conditions  any  repulsion  because  it  is 
not  magnetized.     Place  it   in   the  solenoid  as  we 
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did  when  magnstizing  the  needle  and  while  still 
in  the  solenoid,  test  it  with  the  compass.  We 
find  that  one  end  attracts  and  the  other  repels 
either  end  of  the  compass  needle  just  as  did  our 
permanently  magnetized  needle  before  and  even 
more  strongly.  Remove  the  wire  from  the  sole- 
noid and  try  it  again.  We  find  it  repels  neither 
end  but  a'traots  both  as  it  did  bsfore  it  was  mag- 
netized. Suspend  the  wire  in  the  middle  and  ap- 
proach the  solenoid  to  it.  The  latter  will  attract 
both  ends  equally  well  and  suck  in  either  end 
with  equal  facility.  The  soft-iron  wire  is  no 
longer  a  magnet.  It  was  a  stronger  magnet  while 
in  the  solenoid  than  the  needle  was,  but  imme- 
diately it  is  taken  out  or  the  current  in  the  sole- 
noid is  broken,  it  loses  its  magnetism.  This 
may  be  moreiclearly  illustrated  by  causing  the  wire 
while  In  the  solenoid  to  pick  up  another  small 
piece  of  the  same  wire,  and  thea  detaching  one 
of  the  battery  wires  from  its  binding  post.  Im- 
mediately the  current  is  broken  the  wire  will 
drop  its  load  and  it  will  remain  incapable  of  pick- 
ing it  up  again  until  the  current  is  started  In  the 
solenoid. 

•  There  is  therefore  this  very  great  difference 
between  hird  tempered  steel  and  soft  annealed 
iron,  that  the  former  when  once  magnetized  re- 
tains its  magnetism  permanently,  while  the  latter 
loses  it  at  once  the  encircling  current  is   stopped. 

There  are  alsj  other  minjr  differences,  among 
which  may  be  mentioned  the  following:  Tem- 
pered steel  requires  an  appreciable  time  to  mag- 
netize, whereas  soft  iron  seems  to  assume  the 
property  instantaneously.  It  is  somewhat  diffi- 
cult to  change  the  direction  of  magnetism  of 
steel;  that  is,  after  having  magnetized  a  steel  bar 
so  that  one  end  is  north  and  the  other  south,  to 
demagnetize  it  and  magnetize  it  again  so  that  the 
ends  which  were  formerly  north  and  south  will 
become  respectively  south  and  north,  while  with 
soft  iron  the  change  is  made  with  the  greatest 
facility.  A  given  current  fljwlng  through  a 
solenoid  of  a  given  number  of  turns  will  make  a 
much  stronger  magnet  out  of  a  soft  iron  bar  than 
it  will  out  of  a  steel  bar  of  the  same  dimensions. 

Within  certain  limits  the  amount  of  magnetism 
that  can  be  imparted  to  a  bar  of  iron  or  steel  in- 
creases with  the  number  of  amperes  of  current 
passing  through  the  solenoid  and  the  number  of 
turns  in  the  coil.  A  limit  is  flually  reached,  how- 
ever, beyond  which  neither  an  Increase  of  cur- 
rent, nor  an  increase  in  the  number  of  turns  or 
windings  in  the  solenoid  will  materially  increase 
the  magnetism.  With  tempered  steel  this  limit 
is  much  sooner  reached  than  with  soft  annealed 
iron.  For  this  reason,  of  two'magnets  of  iron 
and  steel  of  e.^cactly  the  same  size,  the  one  of  soft 
iron  can  be  made  by  far  stronger  than  it  is  pos- 
sible to  make  the  one  of  steel.  Cast  iron 
which  partakes  more  of  the  nature  of  steel  than 
of  soft  or  wrought  iron,  is  also  inferior  to  the  latter 
for  magnetic  purposes_  and  loses  its  magnetism 
less  readily.  In  fact  the  purest  wrought  iron  that 
has  been  rolled,  or  drawn  and  not  subsequently 
softened  again  by  annealing  processes,  posessesthe 
property  of  retaining  some  of  Its  magnetism  for 
quite  a  while  and  is  less  suitable  for  magnetic  pur- 
poses, especially  where  it  is  desired  to  have  the 
magnetism  undergo  rapid  changes  either  of  direc- 
tion or  Intensity.  Ail  of  these  points  have  an  im- 
portant bearing  upon  motor  and  dynamo  con- 
struction and  will  be  referred  to  again,  later  on. 

Another  point  which  has  also  a  bearing  upju  a 
subject  to  be  taken  up  In  a  subsequent  chipter 
may  be  referred  to  here. 

As  everyone  knows,  a  knife  or  a  piece  of  steel 
may  be  magnetized  by  rubbing  it  against  another 
magnet.  It  may  also  be  more  slowly  magnetized 
by  laying  the  two  side  by  side  for  some  time  even 
without  touching  each  other.  Now  the  earth 
itself  is  a  huge  magnet  with  a  north  and  a  south 
pole  just  like  the  small  magnets  we  have  made, 
and  it  is  the  attraction  of  the  earth's  north  pole 
for  the  compass  needle  that  causes  the  latter  to 
point  always  to  the   north.     Since  two  north  or 


two  south  poles  never  attract  each  other,  but 
repel,  the  end  of  the  needle  that  points  to  the 
earth's  north  pole  is  really  a  south  pole  and  should 
not  be  called  a  north  pole  at  all — this  is  the  reason 
that  when  it  was  first  referred  to  in  these  articles, 
particular  care  was  taken  to  call  it  the  "north  seek- 
ingpole."  It  is,  however,  usually  called  the  north 
pole  because  it  points  toward  the  north  and  will 
hereafter  be  referred  to  by  this  name.  But  to 
return  to  our  subject.  If  the  earth  is  really  a 
magnet  we  would  e.vpect  bars  of  iron  lying  approx- 
imately parallel  with  the  line  joining  its  two  poles 
to  become  in  time  magnetized  and  as  a  matter  of 
fact  they  do.  Bars  standing  in  a  vertical  position 
seem  to  become  magnetized  more  rapidly  perhaps 
than  those  lying  horizontally,  but  those  lying  in  a 
north  and  south  direction  incllnging  down- 
ward toward  the  earth  at  such  an  angle  as  to 
point  directly  toward  the  north  pole,  become 
magnetized  still  more  quickly  and  the  the  mag- 
netization is  rendered  almost  instantaneous  if  the 
bar  while  held  at  this  angle  is  smartly  struck  on 
either  end  with  a  hammer. 

This  experiment  may  be  easily  tried  with  an 
ordioaryippker.  After  hitting  it  a  tap  ontheend, 
bring  the  end  which  was  pointed  toward  the 
earth     near     the      compass     needle.        It      a'IU 


Automatic  Stopping  Device  for  Electric  and 
Cable  Cars. 


The  accompanying  Illustration  shows  a  com- 
bination of  different  Inventions,  due  to  D.  McPar- 
lane  Moore  of  New  York,  Intended  to  perform 
automatically  and  at  the  proper  time  all  that  th& 
motorman  is  usually  depended  upon  to  perform. 
Such  a  device  should  cut  off  the  source  of  power 
which  propels  the  car,  apply  the  brakes  in  the 
most  effective  manner,  and  absolutely  prevent 
anything  from  being  crushed  beneath  the  car.  It 
should  be  simple  in  construction,  always  in  work- 
ing order  and  inexpensive. 

The  device  shown  In  the  accompanying  cut  is 
operated  automatically  by  pressure  upon  the 
hinged  projecting  fender,  or  by  the  motorman,  at 
will.  Either  method  moves  the  rod  under  the 
car  platform,  cuts  off  the  current  or  releases  the 
cable  and  swings  the  shoes  down  upon  the  tracks 
under  the  wheels,  which  run  up  siishtiy  on  the 
shoes,  blocking  the  car.  It  is  evidently  impossible 
for  anything  to  get  under  the  wheels  and  it  Is 
equally  evident  that  the  car  cannot  be  more  etfect- 
ually  braked,  practically,  in  any  other  manner,  for 
the  heavier  the  load,  the  more  effective  the  brak- 
ing, particularlylf  the  under  surfaceof  the  shoe  is 
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smartly  repel  the  north  pole  and  attract  the  south 
pole.  Reverse  the  poker  and  hit  it  another  tap 
and  test  it  with  the  compass;  the  polarity  will  be 
found  to  have  been  reversed.  The  end  which  at 
first  repelled  the  north  pole  will  now  attract  it 
and  repel  the  south  pole.  Now  there  is  a  curious 
thing  that  we  can  do.  We  have  literally  knocked 
magnetism  into  the  poker  in  the  first  place,  and 
we  have  by  reversing  the  poker  and  striking  it 
again  knocked  a  north  pole  out  of  one  end  into 
the  other,  and  now  we  can  knock  the  magnetism 
entirely  out  of  the  poker  if  we  know  how  to- do  it. 
Hold  the  poker,  which  we  will  say  is  already  mag- 
netized, horizontally  in  an  east  and  west  direction 
and  hit  it  one  or  two  smart  raps  on  either  end. 
Now  test  it  with  the  needle  and  it  will  be  found 
to  attract  either  end  equally  well,  thus  proving 
that  the  magnetism  has  entirely  disappeared. 


New  York,  N.  Y.— The  last  section  of  the  Third 
avenue  cable  was  successfully  laid  last  week. 
The  rope  measures  .S6,8.59  feet  and  weighs  sixty- 
two  tons.  Eighteen  pairs  of  horses  were  employed 
to  stretch  the  cable  from  the  Bayard  street  power- 
house to  the  postoftice  and  return. 


slightly  roughened,  and  for  this  purpose  the  shoe 
may  preferably  be  constructed  so  that  the  rough- 
ened surface  bears  upon  any  desired  part  of  the 
rail  to  prevent  excessive  wear.  The  shoes  oa 
either  side  of  the  car  may  be  connected  with  a, 
light  wire  fender,  to  keep  anything  from  getting- 
under  the  body  of  the  car,  or  if  preferred  the 
usual  board  fender  may  be  fastened  directly  upon, 
the  shoes. 

The  mechanism  at  the  point  directly  under  the 
front  of  the  body  of  the  car,  where  the  rod  run- 
ning from  the  hinged  fender  connects  with  the 
rod  running  to  the  shoes,  separately  shown  Jb  Jhe 
cut,  is  a  simple  lever,  for  the  purpose  of  obtaining- 
greater  movement  and  of  throwing  the  weight 
of  the  shoes  upon  a  dead  center,  where  it  is  kept 
by  the  light  spring  shown  in  the  out.  This  ar- 
rangement keeps  the  shoes  in  their  proper  positioit 
when  raised,  offers  a  ready  means  of  adjustment 
both  as  to  movement  of  parts  and  delicacy  of 
action,  and  prevents  any  operation  except  in  the 
desired  manner. 

The  shoes  may  be  lowered  as  already  stated,  or 
raised  by  the  motorman  by  mean,s  of  the  lever 
upon  the  platform.     The  handle  of  this  lever  is 
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ilnged  so  as  to  drop  Into  a  slot  to  prevent  it  from 
i)emg  turned  accidentally,  and  this  does  not  In- 
terfere wlth_  the  operation  by  the  hinged  fender, 
automatically. 

It  is  not  claimed  that  each  distinct  part  of  this 
device  is  new.  It  was  put  forth  simply  as  a  com- 
bination of  well  known  mechanical  devices,  for 
the  accomplishment  of  obvious  purposes.  It  is 
claimed  that  it  is  effective  and  inexpensive;  that 
it  cannot  get  out  of  order,  and  that  it  is  not  cum- 
bersome or  unsightly. 


THE    NEW   "CHICAGO"    TETJCK. 


The  accompanying  illustrations  show  a  side 
view  and  a  cross  section  through  the  car  axle  of 
the  new   "Chicago"   truck  for  electric  cars,  just 


The  weight  of  the  car-body  and  load  does  not 
come  on  the  truck  frame  (except  the  portion 
taken  by  the  end  elliptic  springs)  but  is  trans- 
mitted directly  to  the  axle  bo.xes  through  the 
combination  springs,  thereby  preventing  strains 
and  allowing  the  use  of  a  lighter  frame. 

It  is  further  claimed  for  this  truck  thatoscilla- 
tlon  is  destroyed  right  where  it  begins,  by  the 
arrangement  of  these  combination  springs.  When 
the  wheel  passes  over  an  obstruction  or  uneven 
rail  joint,  and  is  forced  upward,  the  lower  half- 
elliptic  springs,  from  which  the  frame  is  sus- 
pended, are  compressed,  and  therefore  lengthened 
in  relation  to  the  frame,  and  the  upper  half- 
elliptic  springs,  being  on  the  same  pins,  are  also 
lengthened,  which  would  cause  their  centers 
(where  the  car-body  rests)  to  be  depressed.     This 


Leonliardt  Pneumatic  Car  Eender. 


FIG.  2.      CKOSS  SECTION  OF  THE  CHICAGO  TRUCK. 


placed  on  the  market  by  the  Chicago  Electric 
Truck  Company,  of  1436  Monadnock  Block,  Chl- 
•cago.  The  truck  will  be  made  in  five  styles  under 
the  patents  of  Geo.  H.  Graham  of  this  city.  The 
truck  shown  in  Fig.  1  is  designated  style  "A."  In 
its  design  the  inventor  has  kept  in  view  the  varied 
requirements  and  conditions  of  electric  railway 
service,  and  has  aimed  to  produce  a  truck  that 
would  be  simple  in  construction,  economical  in 
■operation,  and  at  the  same  time  be  sufficiently 
durable  to  meet  all  demands. 

The  new  truck  has  a  forged  steel  frame  with 
loag  Cintilever  extensions.  It  has  no  castings  and 
very  few  bolts.  It  permits  of  easy  access  to 
motors  and  ready  removal  of  wheels.  The  main 
springs  are  each  compased  of  three  half-elliptl3S, 
two  of  which  are  placed  upon  the  axle  box  at  a 
-sufficient  distance  apart  to  permit  the  side  frame 
to  pass  over  the  a.xle  bo.x  between  them,  while  the 
third  spring  is  inverted  over  the  frame  and  in  such 
a  position  that  its  ends  are  brought  between  the 
-ends  of  the  lower  springs,  where  they  are  held  by 
the  same  pins  or  bolts.  Two  links  or  hangers, 
acting  as  washers  to  separate  the  adjacent  ends  of 
the  three  half-elliptic  springs  forming  the  group, 
Are  suspended  from  these  pins  and  carry  the  upper 
tar  of  the  main  side  frame,  as  shown  in  Fig.  1. 

The  entire  weight  of  th^  truck  and  car  Is 
cushioned  on  axle  boxes   b}'   the  springs,  thereby 


is  compensated  by  the  slight  rise  at  the  ends  of 
the  springs,  due  to  the  upward  pressure  of  the 
lower  sprngs,  so  that,  in  fact,  the  car-body  remains 
practically  in  the  same  relation  to  the  rail  vertic- 
ally, and  the   tendency  to  oscillate  is  overcome. 


English's  car  eeplacbr. 

These  springs  are  so  constructed  that  this  action 
does  not  interfere  with  the  Independent  vertical 
movement  of  the  oar-body  and  truck  frame,  ex- 
cept when  the  motion  is  imparted  by  the  wheels 
as  above  described. 


Car  Beplacer. 


The  device  shown  in  the  accompanying  illus- 
tration is  a  car  replaoer  designed  by  Dr.  E.  G. 
English   of  Des  Moines,  la.     The  replacer  consists 


The  characteristic  feature^of  the  Leouhardt-.- 
car  fender  shown  in  the  accompanying 
illustration  is  the  pneumatic  tubing  used  In  its 
construction.  The  frame  la  of  strong  iron  of  a 
cradle  shape  extending  the  full  width  of  the  oar 
and  is  hooked  to  the  platform,as  shown  in  the  cut. 
The  edges  are  bound  with  three-inch  rubber  tub- 
ing filled  with  air,  and  a  pliable  rope  net  is 
stretched  across  the  frame.  The  height  of  the 
front  edge  of  the  fender,  above  the  street  level  is 
adjustable,  and  ordinarily  is  from  2|  to  3  inches. 
Owing  to  the  rocking  motion  (up  and  down)  the 
fender  when   struck    by    an    object  drops  to  the 


leonhardt  s  car  fender. 

ground  and  is  held  there  bj'  a  self-locking  device 
until  released  by  the  motorman.  A  person  who  is 
struck  drops  or  rolls  over  into  the  netting  and 
remains  there  until  the  oar  is  stopped.  The 
motorman  by  placing  his  foot  upon  a  treadle  can 
press  the  fender  down  and  lock  it  at  the  same 
time.  When  the  fender  is  thus  down  two  rol- 
lers, attached  tj  the  under  side,  run  along  the 
track,  preventing  the  fender  from  wedging  itself 
under  the  car.  It  is  claimed  that  the  blow  struck 
by  the  pneumatic  tubing  Is  more  yielding  than 
that  of  any  material  that  can  be  used.  It  is 
stated  that  at  public  tests,  in  Baltimore  and 
Washington,  a  number  of  men  and  boys  were  run 
down,  in  various  positions,  and  picked  up  by  the 
fender,  without  the  least  scratch  or  bruise,  while 
the  car  was  running  at  a  speed  of  from  8  to  13 
miles  an  hour.  The  fender  Is  manufactured  by 
the  Leonhardt  Pneumatic  Safety  Car  Fender 
Company  of  Baltimore,  Md. 


Salt  Ordinance  Void  in  Minneapolis. 


An   ordinance  recently  passed  in    Minneapolis 
prohibiting  the  use  of  salt  on  street  rail  waj- tracks 


*ading  greatly  to  the  lite  of  both  rolling  stock  and 
ipermanent  way. 

The  makers  claim  that  it  will  carry  a  longer 
•cic  without  oscillation,  or  the  same  car  with  less 
-osclllailoD,  than  any  truck  on  the  market,  because 
the  frame,  instead  of  being  cushioned  on  the  axle 
boxes  by  spiral  springs  which  would  allow  It  to 
Tock  or  oscillate  from  the  box  iis  a  fulcrum,  Is 
suspended  from  half-elliptic  springs,  which  gives 
<lt  aa  extended  support,  so  that  a  flfleen-footsprlng 
baae  can  easily  be  used  with  a  seven-foot  wheel 
tomte. 


FIG.  1 .       LONGITUDINAL  VIEW  OF  THE  CHICAGO  TRUCK. 

of  a  jack-screw  with  a  swivel  at  the  top,  and  a 
lever.  With  the  end  of  the  car  resting  on  the  lever 
the  length  of  the  fulcrum  is  raised  by  the  screw. 
The  weight  then  can  be  turned  to  the  right  or  left 
by  a  sweep  of  the  lever. 


Brockton,  Mass. — The  Brockton  Street  Railway 
Company  will  begin,  as  soon  as  the  frost  Is  out  of 
the  ground,  to  construct  three  roads — one  to 
Brldgewater  by  way  of  West  Brldgewater,  another 
to  IClmwood  through  Eist  Brldgewater,  and  an- 
other to  Stoughton. 


has  been  declared  void  by  ihe  municipal  court  in 
that  city.  It  was  held  that  Inasmuch  as  it  pro- 
hibited no  one  but  the  street  railway  company 
from  sprinkling  salt,  the  measure  was  class  legis- 
lation and  therefore  unconstitutional.  The  test 
case  was  accordinglj-  dismissed. 

Freeport,  III.— A  company  has  been  organized  by 
('.  E.  Loss  &  Co.  to  construct  an  electric 
railway.  The  company  is  capitalized  at  $100,000 
and  it  Is  stipulated  that  $35,000  must  be  sub- 
scribed by  residents  of  Freepori. 
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BAX  STATE   CAH  FENDEB. 


Perhaps  no  subject  is  receiving  more  attention 
at  tlie  present  time  than  that  of  car  fenders.  The 
managers  of  electric  roads  in  various  parts  of  the 
country  are  considering  the  adoption  of  some  sort 
of  fender  for  electric  oars  which  are  run  at  a  high 
rate  of  speed  through  crowded  streets.  Many 
styles  of  fenders  have  been  brought  out  and 
placed  in  either  actual  or  experimental  use. 

The  accompanying  illustration  shows  one  form 


ternating  currents  to  determine  the  least  number 
of  changes  of  direction  per  second  that  could  be 
utilized  and  also  study  the  effects  of  higher  rates 
of  alternations  than  had  heretofore  been  consid- 
ered practicable  or  had  been  the  subiect  of  care- 
ful study  by  other  investigators. 

The  experimental  machines  served  the  purpose 
for  which  they  were  designed,  and  other  machines 


BAY  STATE  CAR  PENDEK. 

attached  to  an  electric  car  on  the  WakeBeld  & 
Stoneham  Street  Railway  Company's  road  in 
Massachusetts,  for  which  we  are  indebted  to  Mr. 
E.  P.  Shaw  of  that  company.  Its  operation  will 
be  readily  understood  from  the  illustration.  It 
will  be  noticed  that  it  differs  quite  materially 
from  a  number  of  other  fenders;  the  so-called 
"scoop"  is  entirely  underneath  the  car  platform. 
The  illustration  also  shows  a  form  of  adjustable 
step  used  on  this  car  which  is  shown,  in  this  case, 
in  its  position  when  not  in  service. 

TESLA'S  ENGINE  AND  MULTIPHASE   ELEo'- 
TBIC  GENEBATOB. 


PIG.    1. 

in  which  both  factors  of  the  combina- 
tion have  been  considerably  improved  and 
put  in  more  practical  form  have  since  been  built. 
Two  forms  are  shown  in  Figs.  1  and  2,  in  one  of 
which  the  engine  is  fitted  with  an  automatic  gov- 
ernor. These  two  illustrations  are  taken  from  the 
Electrical  Engineer  of  recent  date. 

The  details  of  the  engine  may  be  described  as 
follows  with  reference  to  Fig.  1.  The  cylinder  is 
represented  by  the  reference  letter  A,  the   piston 


BY  CHAS.  DESMOND. 

When  Nikola  Tesla  delivered  his  lecture  before 
the  Electrical  congressin  Chicago,  last  summer,  he 
described  a  new  engine  of  his  invention  designed 
to  operate  an  electrical  generator  or  oscillator  by 
which  currents  of  any  ntmber  of  periods  per  sec- 
ond could  be  produced.  As  no  detailed  descrip- 
tion has  yet  been  given  of  the  experimental  en- 
gine and  generator,  or  electrical  oscillator,  as  it 
might  more  properly  be  called,  the  accompanying 
illustrations  may,  perhaps,  give  a  clearer  insight 
Into  the  principles  and  construction  of  the 
machine  than  has  yet  been  obtained  by  many. 
The  original  apparatus  was  on  exhibition  at  the 
World's  Columbian  Exposition  in  the  space  oc- 
cupied by  the  Westinghouse  exhibit,  in  Electric- 
ity building,  but  was  shown  as  the  personal  ex- 
hibit of  Nikola  Tesla.  In  this  apparatus 
the  generator  is  an  annular  electromagnet 
with  consequent  poles,  but  is  separated  into  two 
parts,  being  divided  through  the  center.  The 
two  magnets  thus  produced  are  separated  a 
sufficient  distance  to  admit  of  a  thin,  bar-like 
armature  being  introduced  which  contains  re- 
cessed spaces  into  which  flat  coils  of  wire  are  laid. 
The  arrangement  is  such  that  the  engine  for 
operating  the  generator  is  placed  in  the  center 
between  the  magnets;  rubber  tubes  being 
used  respectively  for  live  and  exhaust  steam. 
This  was  the  device  as  originally  produced  and 
used  In  the  early  experiments  which  fully  demon- 
strated the  practicability  of  the  apparatus. 

The  object  of  such  device  was  to  enable  the  ex- 
perimenter to  study  the  nature  and   affects  of  al- 


by  B,  the  inlet  ports  being  shown  at  C  C  and  the 
exhaust  passages  at  D  D. 

The  engine  has  no  valves,  properly  speaking, 
the  inlet  and  exhaust  ports  being  connected  to 
the  steam  supply  and  to  the  exhaust  by  channels 
in  the  piston,  thus  making  the  piston  serve  the 
purpose  of  steam  valves,  as  is  the  case  in  some 
kinds  of  steam  pumps;  but  in  this  engine  the 
idea  is  carried  out  in  a  more  complete  manner,  by 


which  the  piston  can  be  caused  to  make  any  de- 
sired number  of  strokes  per  minute.  The  ports 
are  shown  in  outline  on  the  piston  by  the  letters 
E  and  F.  Steam  enters  the  cylinder  through  the 
pipes  C'Cand  makes  exit  through  the  exhaust 
openings  D  D. 

The  engine  as  a  whole  is  quite  simple  and  con- 
tains no  delicate  parts  that  are  constantly  liable 
to  get  out  of  adjustment  through  the  wear  inci- 
dent to  constant  operation,  no  matter  how  great 
the  duty  it  may  be  required  to  perform.  It  will 
be  noticed  that  full  pressure  of  steam  is  applied 
directly  to  the  piston  at  all  times,  as  there  is  no 
governor  to  produce  a  throttling  effect  or  deter- 
mine the  point  of  cut-otf,  these  things  not  being 
necessary  with  this  design  of  engine. 

An  ingenious  arrangement  has  been  devised  to 
obtain  results  similar  to  those  produced  by  the 
use  of  the  governor  with  which  modern  engines 
are  fitted  and  which  consists  of  an  air  cushion  in 
an  auxiliary  cylinder  containing  a  piston  of 
greater  area  than  that  in  the  steam  cylinder. 
The  governing  apparatus,  as  shown  in  the  illus- 
tration, is  located  in  the  interior  of  the  case  K  K 
which  forms  a  steam  jacket.  The  air  cylinder 
proper  is  shown  by  //,  and  the  piston  which 
works  within  it,  by  J.  This  cylinder  contains 
confined  air,  usually  at  atmospheric  pressure, 
which  serves  as  a  spring  or  cushion  to  intercept 
the  momentum  of  the  moving  parts  of  the  engine 
and  generator,  although  the  weight  of  the  latter 
is  of  little  consequence  in  this  respect. 

During  the  compression  of  the  air  in  the  gov- 
erning cylinder  considerable  heat  is  generated 
and  after  a  time  the  cylinder  becomes  quite  hot, 
so  much  so  that  it  becomes  an  object  to  utilize 
the  surplus  heat,  which  is  done  by  causing  it  to 
superheat  the  steam  used  by  the  engine.  The 
main  steam  pipe  enters  at  L  and  circulates 
through  the  jacket  around  the  air  cylinder  and  is 
then  carried  to  the  engine  cylinder  through  the 
pipes  G  C. 

The  oil  cups  shown  at  M  M  on  top  of  the  casing 
surrounding  the  air  cylinder  are  for  supplying 
lubrication  to  the  engine.  These  are  located 
directly  above  tne  opening  of  the  steam  pipes. 

At  first  glance  this  engine  pvould  not  commend 
itself  for  economy  to  the  average  engineer  because  ' 
there  is  no  apparent  means  of  utilizing  the  full 
expansive  force  of  the  steam;  but  when  it  is  re- 
membered that  the  engine  is  practically  without 
friction  or  leakage  and  that  the  steam  is  super- 
heated by  work  done  by  the  engine  itself,  and  that 
the  supply  can  be  regulated  as  may  be  required,  ■ 
it  may  be  inferred  that  it  can  be  operated  as  eco- 
nomically as  the  average  engine,  when  working 
under  ordinary  conditions;  and  the  fact  must  not 
be  overlooked  that  it  serves  a  special  purpose  be- 
yond the  capacity  of  any  other  engine  at  present 
in  use. 

In  the  combination  shown  by  the  illustration, 
Fig.  1,  the  generator  B  B  \s  located  on  the  top  of 
the  chamber  surrounding  the  air  cylinder  and  is 
of  somewhat  different  form  from  that  employed 
in  the  original  device.  With  this  arrangement  of 
machines  the  motion  of  the  engine  is  constant 
during  any  changes  of  load  on  the  generator  and 
the  speed  can  be  easily  regulated  to  any  desired 
degree  by  varying  the  pressure  of  steam  or  that  of 
the  air  within  the  air  cylinder,  or  by  both.  From 
this  it  will  be  seen  that  the  device  is  all  that  is 
required  for  experimental  purposes  with  rapidly 
changing  currents,  as  the  number  of  phases  pro- 
duced can  be  changed  to  any  required  degree  and 
the  speed  will  remain  practically  constant  under 
any  variation  of  load. 

In  this  arrangement  the  pistons  of  the  engine, 
the  air  cylinder  governor  and  the  armature  of  the 
generator  are  all  attached  to  a  single  rod.  Leak- 
age of  steam  and  air  is  provided  against  by  prop- 
erly arranged  stuffing  boxes  which  serve  also  as 
bearings  or  guides  to  the  rods.  In  the  construc- 
tion of  the  cylinders,  pistons  and  ports  the  only 
unusual  point  introduced  is  that  the  e.xhaust 
ports  are  made  much  larger  than  is  common   In 
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other  engines,  so  that  any  resistance  due  to  back 
pressure  •will  not  be  experienced. 

The  generator,  being  designed  for  alternating 
currents,  is  separately  excited,  the  current  is 
taken  from  the  reciprocating  armature  by  contact 
pieces  in  the  form  of  springs,  forming  terminals 
of  the  armature  circuit  and  serving  also  as  guides 
to  maintain  the  armature  in  a  position  centrally 
between  the  pole  pieces. 

The  illustration,  Fig.  3,  shows  a  different  kind 
of  generator,  the  air  governor  being  omitted.  In 
this  generator  the  armature,  or  inductor  rather,  is 
represented  at  (t  and  consists  of  laminated  plates; 
the  exciting  coils  are  wound  to  produce  conse- 
quent poles  in  the  magnetic  casing  and  is  supplied 
by  currents  from  an  external  source  as  shown  at 
C.     The  secondary  coils  are  shown  at  D. 


Cincinnati  Car  Bams  Burned. 


The  Avondale  street  railway  car  sheds  and 
machine-shop  burned  Friday  morning,  entailing 
a  heavy  loss.  The  car  shed  is  250  feet  long  and 
•ne  and  a  half  stories  high,  with  a  basement. 
There  were  ninety  or  more  cars  in  the  sheds, 
ncluding  thirty  motor  cars.  In  the  basement 
were  the  machine  shop  and  boiler  room.  The 
•rigin  of  the  fire  is  not  known.  The  insurance  is 
about  $150,000.  Mr  Bert.  L.  Baldwin  -ftired  us 
yesterday  that  'he  frame  car  barn  was  a  complete 
loss,  and  that  30  double  motor  equipments  and 
about  90  closed  and  open  car-bodies  were  de- 
stroyed, the  total  loss  amounting  to  about 
8300,000. 

Comments  and  Views  of  Contemporaries. 


Uses  of  Trolley  Limes. — The  electric  am- 
bulance is  only  the  stepping  stone  to  the  general 
use  by  the  municipal  authorities  of  the  electric 
roads.  When  the  full  advantages  of  these  roads 
are  realized,  perfectly  clean  streets  wherever  the 
tracks  are  laid  will  become  possible.  A  street 
sweeper  attached  to  a  specially  constructed  motor 
could  clean  half  the  street  going  one  way  and  the 
other  half  returning,  when  it  would  sweep  it  so 
hard  that  not  a  particle  of  dirt  would  remain. 
This  could  be  done  during  the  night  when  there 
is  little  traffic,  or  the  sweeper  could  follow  the 
last  regular  car.  The  electric  railroads  have 
solved  the  problem  of  snow  plowing,  and  dirt 
could  be  removed  just  as  easily.  For  sprinkling 
purposes  the  trolley  cannot  be  equaled.  Sprinklers 
could  be  so  attached  as  to  sprinkle  the  entire 
street,  and  the  valves  could  be  so  arranged  that 
the  How  of  water  could  be  regulated  to  a  hair. 
Passenger  carrying  is  only  one  of  the  uses  to 
which  the  trolley  electric  lines  ought  to  be  ap- 
plied.— A.  T.  Pickett  in  the  St.  Louis  (llobe-Demo- 
eral 

A  Cause  ok  Accidents. — The  attention  of  the 
police  should  be  given  to  some  points  on  the 
electric  railroad  lines  for  the  prevention  of  so- 
called  "accidents"  to  children.  There  seems  to 
beaspirltof  recklessness  among  boys  living  near 
the  electric  lines  which  leads  them  to  trifle  with 
their  own  lives.  A  dozen  cases  were  noticed  by 
one  passenger  last  week  where  boys  deliberately 
passed  in  front  of  an  electric  car,  or  waited  for 
lis  advance  in  the  middle  of  the  track,  tempting 
an  awful  fate  out  of  pure  recklessness  When 
the  motorman  brought  his  car  to  a  halt  to  avert 
the  apparent  danger,  the  boys  would  jeer  him, 
and  it  was  not  dlllicult  to  see  that  the  motorman 
might  privately  determine  that  next  lime  he 
would  let  the  youngster  escape  as  best  he  could. 
It  need  nol  be  said  thai  the  passenger  who  sees 
Ibis  performance  repealed  a  few  limes  is  worked 
Into  a  slate  of  nervous  Indlgnallon  which  makes 
him  sympathize  with  the  motorman.  The  public 
dcmaiid  Is  Ihal  molormcn  shall  be  held  to  strict 
accountability,  and  that  the  companies  dhall  be 
punished  for  the  failure  of  their  servants  to  ex- 
ercise proper  care.  Hut  when  the  corilltlons  are 
comiillcaled  by  the  small  boy's  malicious  daring. 
It  becomes  Imrmsslble  l<>  hold  ellhc-  corporation 
or  servant  to  Iheir  duty,  and  fatal  Injustice  fol- 
lows. The  police  should  make  examples  of  a  few 
boys  who  play  this  perilous  game. — NiaimtIc  Sun- 
dan  f'M. 

Small.  Bei.m  Wanted. — Why  a  surface  railroad 
company,  whether  cable  or  trolley,  should  go  to 
Ihe  expense  of  putting  In  large  gongs  with  appa- 
ratus to  ring  Ihem  with  when  a  simple  jingle-bell 
(aslened  Ut  Ihe  axle  Is  so  much  cheaper  and  more 
elfeclive  for  warnlnfc  pedestrians  Is  dllllcull  to 
comprehend.     The  Jinglc-bell  makes  a  continu- 


ous noise,  which  attracts  attention  without  start- 
ling, and  which  grows  louder  as  the  car  ap- 
proaches and  less  obtrusive  as  it  recedes,  so  that 
a  man  who  is  not  looking  maj'  know  when  a  car 
is  drawing  near.  The  sudden  loud  clang  of  a 
gong  causes  a  nervous  start  in  nearly  everybody, 
and  often  paralyzes  activity  instead  of  stimulat- 
ing W.—Neio  York  World. 

Short  Line  Competition — The  first  evidence 
that  the  trolley  road  can  knock  out  the  regular 
steam  roads  in  short  line  competition  comes  from 
General  Passenger  Agent  Hancock,  of  the  Read- 
ing road,  who,  when  asked  whether  his  road 
would  lower  passenger  rates  from  Philadelphia  to 
Germantown,  Wayne  Junction  and  other  points 
also  covered  by  trolley  roads,  said  competition 
with  trolley  roads  for  nearby  business  was  im- 
possible.— PottseiUc  (Pa.)  Journal. 

Refunding  Fares. — When  for  any  cause  the 
Broadway  cable  cars  are  hindered  the  rule  is  that 
the  conductors  shall  offer  to  return  a  nickel  to 
each  passenger  who  prefers  not  to  wait  for  the 
cable  or  the  cars  to  start  up  again.  It  is  interest- 
ing to  watch  the  behavior  of  the  passengers  at 
such  a  time.  They  cluster  around  the  conductor 
until  they  find  that  each  man  or  woman  must 
give  his  or  her  name  and  address  in  order  to  re- 
ceive the  nickel.  At  that  all  the  stout,  well- 
dressed  men  abandon  their  nickels.  But  the 
women  and  the  boys  wait  patiently  and  go  through 
the  ordeal  cheerfully. — Wew  York  San. 

Immediate  Need  of  Rapid  Transit. — We  are 
weary  unto  faintness  of  the  impossible  and  com- 
plicated plans  presented  to  the  enchanted  and 
somnolent  circle  of  the  Rapid  Transit  Commission. 
We  want  quick  trains,  on  many  tracks,  on  both 
sides  of  the  city,  from  the  Battery  to  Harlem, 
and  we  want  them  at  once.  It  will  not  take  three 
weeks  to  fix  upon  the  most  practical  of  all  the 
East  and  West  Side  routes,  and  to  start  the  work. 
There  never  was  a  more  favorable  time  than  the 
present,  when  tens  of  thousands  of  arms  are  out- 
stretched in  appeal  for  work,  and  when  the  money 
paid  to  the  owners  of  these  idle  arms  for  tolling 
on  city  improvements  will  help  them  to  tide  the 
crisis  over.  Enough  of  phrases,  of  red  tape,  of 
fiddle-de-dee!  Let  us  have  a  system  of  our  own, 
put  through  at  high  pressure  speed,  and  managed 
by  people  responsible  to  us.  Elevated  or  depressed, 
four-tracked  or  two-tracked,  let  us  build  it  now. 
— New  York  Journal. 

Horse  and  Trolley  Car  Accidents.  —  One 
thing  is  noticeable  in  connection  with  the  trolley 
car  in  New  York  and  Brooklyn.  When  one  of 
them  kills  a  pedestrian  a  great  huUaballoo  is 
raised  and  particulars  are  stretched  to  the  ex- 
tent of  a  column,  with  display  headlines.  But 
when  an  antiquated  horse  car  provides  work  for 
the  coroner  the  fact  Is  dismissed  with  fifteen  or 
twenty  lines  of  mention. — Rochester  (JV.  Y.) 
JTerald. 

Conductor's  Presence  op  Mind. — It  takes 
considerable  presence  of  mind  to  successfully  run 
an  electric  car.  The  conductor  whose  car  balked 
on  Broadway  yesterday  and  tried  to  ascend  the 
stoop  of  a  dwelling  is  evidently  an  accomplished 
official.  When  the  people  of  the  house  rushed  to 
the  door  to  Inquire  the  cause  of  the  disturbance, 
the  conductor  touched  his  cap  and  suavely  asked: 
"Did   you  order  a  car,  sir?" — U'roi/  (JV.  Y.)  'fimcs. 

Boston  Rapid  Transit. — There  is  only  one 
way  in  which  rapid  transit  can  be  secured  for 
Boston  in  a  practicable,  effective  and  economical 
manner,  and  that  is  by  a  well-planned,  scientifi- 
cally constructed  and  skilfully  operated  system 
of  elevated  roads.  The  experience  of  other  large 
cities  conclusively  proves  this.  Tunnels  are  ex- 
pensive, are  not  adapted  to  this  varying  climate, 
and  are  opposed  to  the  wishes  of  the  people. 
Elevated  roads  may  now  be  constructed  at  a 
moderate  expense  and  after  a  pattern  not  disfig- 
uring to  the  appearance  of  the  business  or  less 
desirable  ntsidi'ucc;  thoroughfares  to  which  they 
will  necessarily  be  relegated.  They  can  be 
operated  by  electricity,  thus  avoiding  a  large  part 
of  the  dirt  and  noise  incidental  to  steam  roads. 
Flying  to  and  fro  on  these  structures,  trains  can 
carry  the  vast  and  rapidly  growing  population 
with  ease,  safety,  comfort  and  speed. — llo«toii 
JSfftro/i. 


LEGAL  ITOTBS. 


Charier  and  Franchise.  In  New  .lersey,  Act 
April  !l,  IHfiO,  (P.  L.  IHm;,  p.  KKW,)  Incorporating 
the  Palerson  it  Little  Falls  Horse  it  Steam  Rail- 
road Company,  conferred  upon  the  company  the 
right  to  construct  Its  railroad  from  some  point  in 
the  clly  of  I'aterson,  and  also  along  any  street  In 
said  city.  The  Supreme  Court  decides,  that, 
although  the  act  also  contained  some  jirovlslons 
usually  inserted  In  railroad  charters,  It  authorized 
the  comiiany  to  construct  and  operate  a  street 
railroad  In  said  city.     The  court  also   rules,    that 


(a)  A  street-car  company  which  has  placed  an 
overhead  wire  along  a  street  with  out  the  consent 
of  the  board  appointed  under  Act  March  10,  1S93, 
is  not  entitled  to  an  injunction  restraining  people 
from  cutting  said  wire,  (.b)  An  ordinance  con- 
senting to  the  laying  of  "horse-railroad  track  or 
tracks"  along  certain  streets  does  not  restrict  the 
use  of  such  tracks  to  cars  propelled  by  horses,  (c) 
A  municipality  may  by  ordinance  authorize  a 
street-oar  company  to  propel  its  oars  by  electric- 
ity. {Palerson  Mi/.  Co.  o  Cfrundi/ — 26  Atlantic 
Reporter — 788j. 

Personal  Injuries, — The  Supreme  Court  of  Ala- 
bama lays  it  down,  that  where  an  action  for  per- 
sonal injuries  is  brought  August  2,  1890,  against 
defendant  railroad  company,  on  the  theory  that 
after  the  injuries  were  received,  and  before  suit, 
the  negligent  corporation  was  consolidated  with 
several  others,  forming  defendant,  which  latter 
assumed  the  liabilities  of  the  negligent  corpora- 
tion, and  plaintiff  introduces  the  deed  executed 
by  the  negligent  corporation  to  defendant  on  Sep- 
tember 30,  1890,  which  recites  the  consolidation 
and  the  creation  of  defendant  at  some  time,  not 
specified,  before  its  date,  and  also  the  act  of  the 
legislature  authorizing  such  consolidation,  while 
the  evidence  does  not  show  precisely  whether  the 
consolidation  took  place  before  or  after  suit  was 
brought,  yet,  with  the  admission  in  the  pleading 
that  defendant  was  a  corporation,  it  constitutes 
competent  evidence  of  the  alleged  consolidation 
before  the  suit.  The  court  also  holds,  that  in  an 
action  for  personal  injuries,  brought  against 
defendant  railroad  company  on  the  theory  that 
after  the  injuries  were  received,  and  before  suit, 
the  negligent  corporation  was  consolidated  with 
several  others,  forming  defendant,  which  latter 
assumed  the  liabilities  of  the  negligent 
corporation,  pleading  the  general  issue, 
while  admitting  the  capacity  in  which  de- 
fendant is  sued,  does  not  admit  the  merger  of  the 
wrong  doing  corporation  by  consolidation,  Into 
defendant.  (Zealy  i\  Birmingham  P.i/  and  Electric 
Co.,  13  Southern  Reporter— 118.) 

It  is  held  by  the  Supreme  Court  of  Georgia  thai 
it  is  not  per  se  negligence  for  a  person,  with  an 
umbrella  in  one  hand  and  a  handkerchief  in  the 
other,  to  attempt  to  board  an  electric  street  car 
while  it  is  in  the  act  of  stopping  to  receive  pas- 
sengers, and  before  it  has  come  to  a  full  stop. 
(White  0.  Atlanta  St.  Ry.  Co.,  17  Southeastern 
Reporter — (173.) 

Electricity  for  Motive  Power. — In  Pennsylvanlathe 
Supreme  Court  decides,  that  a  motion  for  a  pre- 
liminary injunction  to  enjoin  a  passenger  railway 
company  from  using  electricity  for  motive  power 
was  properly  refused  where  the  question  Involved 
is  whether  a  passenger  railway  company,  incor- 
porated with  authority  to  use  only  horse  power 
for  traction  of  its  oars,  can  be  converted  into  an 
electric  railway  company  by  the  action  of  the 
municipal  authorities  of  the  city  in  which  the 
company's  road  is;  such  question  never  having 
been  passed  on  by  the  Supreme  Court,  and  being 
of  too  serious  a  character  to  be  passed  on  without 
a  hearing  of  the  case  on  all  its  facts.  {Fritz  v. 
Erie  City  Puss.  Ry.  Co.,  36  Atlantic  Reporter — 
653.) 

Right  to  Lay  Tracks. — The  Supreme  Court  of 
Maryland  holds,  that  a  city  which  has  by  ordi- 
nance granted  to  a  street  railway  company  the 
right  to  lay  tracks  on  one  of  its  streets  may  revolve 
such  grant  by  repealing  the  ordinance,  even  after 
the  track  has  been  laid,  when,  in  the  judgment 
of  the  city  council,  the  public  safety  and  con- 
venience, and  the  proper  regulation  of  the  use  of 
the  street  require  it.  The  Court  also  decides, 
that  the  repeal  of  an  ordinance  granting  a  street 
railway  compan3'  the  right  to  lay  tracks  on  a 
street  gives  the  company  no  right  to  compensation, 
when  the  track  was  laid  after  it  had  notice  that 
the  mayor  would  recommend  the  passage  of  the 
repeallne  ordinance  as  soon  as  possible.  {Litkc 
Roland  Nl.  Tiy.  v.  City  of  Baltimore,  2(i  Atlantic 
Reporter — 010.) 

Regulation  by  Ordinance. — In  Michigan,  the 
Supreme  Court  rules,  that  an  ordinance  providing 
that  the  company  shall,  for  the  accommodation 
of  the  public,  keep  tickets  for  sale  on  Its  cars, 
does  not  destroy  or  unreasonably  impair  the  right 
and  franchise  of  the  company,  within  the  mean- 
ing of  How.  St.  c.  91  g  3537,  prohibiting  the  city 
authorities  from  making  any  regulations  whereby 
the  rights  or  franchises  granted  shall  be  destroyed 
or  unreasonably  impaired.  The  court  also  de- 
cides, that  (a)  A  reservation,  in  an  ordinance 
granting  a  franchise  to  a  street  railroad  company, 
of  the  right  Ijy  the  city  to  make  such  further 
regulations  as  may  be  deemed  necessary  to  pro- 
tect the  interests  of  the  public,  Includes  the  right 
to  enact  an  ordinance  providing  that  the  com- 
pany .shall,  for  the  arcommodatlon  of  the  public, 
keep  tickets  for  sale  on  Its  cars,  (b)  An  ordlniince 
requiring  a  particular  street  railroad  company  to 
si^ll  tickets  on  its  cars  does  not  contravene  the 
principles  that  Ihe  ordinances  shall  be  general  and 
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Impartial  io  their  operation,  since  that  principle 
does  not  apply  to  ordinances  by  virtue  of  a  reser- 
vation in  a  franchise,  which  p  takes  of  a  char- 
acter of  a  contract,  (c)  A  reservation,  in  an 
ordinance  granting  a  franchise,  of  the  right  1 1 
impose  further  conditions,  involves  the  right  to 
provide  for  the  enforcement  of  such  conditions  by 
fine  for  its  disobedience.  {City  of  Detroit  v.  Ft. 
Wayne  &  B.  1.  lii/.,  5i  Northwestern  Reporter — 
958.) 


FINANCIAL  DEPABTMENT. 


Financial  Notes. 


Street  Railway  Slocks. — Valentine  &  McAvoy, 
bankers  and  brokers,  184  Dearborn  Street,  this 
city  said  yesterday:  "The  attention  of  traders 
during  the  past  week  has  been  largely  taken  up 
with  breaking  the  Elevated  railway  stocks,  leav- 
ing the  cables  almost  wholly  neglected.  The 
market  seems  bare  of  orders,  and  the  few  there 
are  seen  to  be  speculative  ones,  and  the  only 
trading  is  for  the  account.  The  stock  seems  to 
be  in  good  hands  in  the  case  of  West,  and  espe- 
cially so  in  case  of  North  Side;  with  the  former  at 
136  and  the  latter  at  239  there  is  a  very  good  rate 
of  interest  for  the  investor.  We  see  an  increasing 
commercial  activity,  though  only  in  a  small  way 
as  yet,  but  we  think  it  ought  not  to  take  long  for 
it  to  spread  when  it  gets  well  started.  We  look 
for  higher  prices  in  cable  stocks;  not  so  much  for 
the  speculator  as  for  the  investor.  In  Philadel- 
phia all  the  transactions  continue  to  be  very  dull 
and  more  or  less  in  sympathy  with  the  general 
market.  There  are  very  few  orders  either  way  in 
these  stocks  and  the  odd  lot  dealers  make  the 
quotations.  As  there  has  been  very  little  pressure 
to  sell  either  Philadelphia  and  Metropolitan  the 
prices  of  these  two  stocks  have  advanced  some- 
what, Philadelphia  selling  to-day  at  92+  and  Met- 
ropolitan at  103  and  102*.  An  attempt  has  been 
made  to  depress  Baltimore  on  repeated  rumors 
that  the  lines  In  that  city  were  Sghtlns;  and  that 
the  fare  had  been  reduced  to  three  cents.  This, 
however,  lacks  reliable  confirmation.  Electric 
Traction  has  declined  on  the  announcement  and 
call  for  all  unpaid  installments  on  this  stock,  but 
the  stock  was  so  dull  that  it  is  hardly  worth  while 
quoting  it.  A  few  hundred  People's  changed  hands 
every  day  at  about  27i.  Consol.  Traction  fives  are 
selling  at  80i  and  Newark  fives  at  92.  Heston- 
ville,  the  last  of  the  street  car  lines  to  change 
from  horses  to  electricity,  has  declined  to  35,  and 
although  the  insiders  are  declaring  that  their 
scheme  is  underwritten  and  their  monej'  is  as- 
sured the  price  of  the  common  stock  fails  to  con- 
firm this  by  a  good  many  points.  When  the  gen- 
eral market  becomes  strong  an  advance  all  along 
the  line  will  be  looked  for  in  the  traction  stocks." 

Chicago,  III.— The  Chicago  North  Division  Ele- 
vated Railroad  Company  has  been  incorporated. 
The  proposed  road  is  to  be  constructed  from  a 
point  south  of  the  main  branch  of  the  Chicago 
river  and  north  of  Congress  street,  between  the 
south  branch  of  the  Chicago  river  and 
Lake  Michigan,  in  the  city  of  Chicago, 
running  thence  northward  across  the  Chicago 
river  to  the  city  limits,  with  a  branch  running 
west  to  Western  avenue  and  thence  northward  to 
the  city  limits.  The  capital  stock  is  $10,000,000, 
and  the  first  board  of  directors  consists  of  Marcus 
Pollasky,  L.  O.  Goddard,  William  Sooy  Smith, 
Frederick  W.  Gardner,  James  L.  Hall  and 
Andrew  McNally  of  Chicago,  and  W.  W.  Tracy 
of  Springfield. 

Milwaukee,  Wis. — The  formal  transfer  of  the  West 
Side  Street  Railway  to  the  Milwaukee  Street 
Railway  Company  was  made  January  29,  when 
the  last  payment  of  $32.1,000  was  made  to  Wash- 
ington Becker.  The  deal  for  the  transfer  of  the 
road  was  made  a  year  ago,  but  the  financial  crisis 
delayed  the  payment.  Mr.  Becker  received  for 
the  road  $1,000,000,  the  purchasers  also  assuming 
an  indebtedness  of  about  $500,000.  The  Milwau- 
kee Street  Railway  Company  now  controls  all  of 
the  street  railways  of  Milwaukee. 

Slock  Secured. — It  has  been  announced  that  the 
Consolidated  Traction  Company  has  secured  all 
the  stock  of  the  New  Jersey  Traction  Company 
save  one  share  held  by  each  of  the  directors  to 
keep  the  corporation  alive.  The  Consolidated 
assumed  control  of  all  the  lines  in  Newark  exxept 
the  South  Orange,  the  new  line  from  Jersey  City 
to  Newark,  all  the  Jersey  City  and  Bergen  and 
Elizabeth  lines  e.^cept  the  North  Hudson  and 
Union  County. 

Milwaukee  Line  to  be  Acquired. — The  West  Side 
street  railway,  known  as  the  Becker  line,  will 
passed  into  tlie  complete  control  of  the  Mil- 
waukee Street  Railway  company  February  1. 
With  the  final  transfer  of  the  Becker  road  every 
street  car  line  in  'Milwaukee  will  be  under  the 
management  of  the  Milwaukee  Street  Railway 
company. 


Receivership  Denied. — Judge  Pardee,  in  the 
United  States  circuit  court  at  New  Orleans,  has 
denied  the  application  for  a  receivership  for  the 
Atlanta  Consolidated  Street  Railway  Company,  of 
Atlanta,  Ga.,  argued  before  him  on  Friday  of  last 
week. 

The  United  Electric  Securities  fompany  has  declared 
a  semi-annual  preferred  dividend  of  3^  per  cent, 
payable  February  1  to  stockholders  of  record  Jan- 
uary 29.  Books  closed  January  39  and  re-opened 
February  2. 

Newburgh,  N.  Y. — The  property  of  the  Newburgh 
Street  Railway  Company  will  be  sold  at  auction 
on  February  6. 


NEWS  OF  THE  WEEK. 


Washington,  D.  C. — A  project  is  under  considera- 
tion to  connect  Washington  with  the  battle- 
field of  Bull  Run  by  an  electric  railway. 
The  road  if  constructed  will  extend  from 
the  town  of  Manassas,  ab^ut  twenty-five 
miles' southwest  of  Washington,  eastward  through 
Fairfax  Court  House  on  to  Falls  Church  and 
thence  on  to  Washington,  crossing  the  Potomac 
on  the  piers  of  the  aqueduct  bridge  at  George- 
town. A  bill  to  charter  this  road  is  now  before 
the  Virginia  Legislature.  It  seems  to  be  the  ob- 
ject of  the  company  to  purchase  the  land  upon 
which  the  first  and  second  battles  of  Bull  Run 
were  fought  and  to  inclose,  improve,  and  beautify 
them  for  excursion  and  picnic  grounds. 

New  York,  N.  Y. — Among  those  who  propose  to 
compete  for  the  $.50,000  prize  offered  by  the  Met- 
ropolitan Traction  Company  is  said  to  be  Mr.  E.  ' 
H.  Johnson  of  the  Interior  Conduit  and  Insulation 
Company.  Associated  with  Mr.  Johnson  is  Robert 
Lundell.  Their  experiments  have  been  conducted 
in  a  large  vacant  lot  at  Sixty-ninth  street  and 
First  avenue.  Persons  in  that  neighborhood  have 
been  surprised  to  see  a  brown  car  shoot  around  the 
lot  at  a  high  speed,  but  all  information  as  to  tiie 
new  method  was  refused. 

Chicago,  III. -The  South  Side  Rapid  Transit 
Company  has  decided  to  operate  additional  trains 
during  rush  hours  in  order  to  popularize  the  line. 
From  Forty-seventh  street  to  the  terminal  trains 
are  run  every  six  minutes  from  7  to  9:30  A.  m. 
Through  trains  runa every  six  minutes,  so  that 
during  the  busj'  hours  a  three-minute  service  is 
provided  for  those  living  below  Forty-seventh 
street. 

St.  Louis. — The  house  of  delegates  has  passed  a 
bill  to  compel  all  street  railway  companies  in  the 
city  to  station  watchmen  at  all  street  intersec- 
tions in  the  city  where  two  or  more  lines  cross 
each  other  at  these  points.  It  provides  that  the 
watchmen  are  to  be  at  their  posts  from  6  o'clock 
a.  m.  until  8  p.  m.  and  that  the  wages  shall  be 
paid  pro  rata  by  the  companies  whose  lines  cross 
each  other  at  the  intersecting  streets. 

Leavenworth,  Neb, — Placards  have  been  placed  in 
the  motor  cars  bearing  legends  to  this  effect: 
"Gentlemen  will  please  not  smoke  nor  spit 
tobacco  juice  In  this  car.  One  Is  oilenslve  and 
the  other  disgusting."  Another  which  is  also  to 
passengers,  reads:  "Don't  pull  the  bell  cord  when 
you  desire  to  get  off,  but  notify  the  conductor;  he 
Is  hired  for  that  purpose." 

Chicago,  III. — Judge  Tuthill  has  dissolved  the 
injunction  granted  the  Chicago,  Burlington  & 
Quincy  Railroad  and  the  Pittsburg,  Cincinnati, 
Chicago  &  St.  Louis  Railroad,  restraining  the 
West  Chicago  Street  Railroad  Company  from 
crossing  tracks  belonging  to  the  former  at  points 
on  the  west  side. 

Rumored  Consolidation  in  Baltimore. — It  has  been 
rumored  that  a  project  is  under  consideration  to 
consolidate  the  Baltimore  Traction  Company,  the 
City  Passenger  Railway  Company,  the  City  and 
Suburban  Railroad  Company,  the  Central  Rail- 
way Company  and  the  Lake  Roland  Elevated 
Railway  Companv,  with  a  capitalization  of  $12,- 
000,000. 

The  Chicago  Electric  Storage  &  Equipment  Co.  has 
been  incorporated  with  a  capital  stock  of  $250,- 
000.  The  incorporators,  R  W.  Applegate,  Oliver 
R.  Stratton  and  H.  Bartlett  Lindley,  hold  the  en- 
tire stock,  none  of  which  is  to  be  placed  on  the 
market.  The  business  of  the  company  is  the 
manufacture  of  storage  batteries. 

Springfield,  Mass. — The  Wyman-Lea  Electric 
Railway  Company  has  been  organized  to  build  an 
electric  railway  from  Springfield  to  Holyoke.  It 
has  been  intimated  that  this  will  bo  the  first 
branch  of  an  extensive  electric  railway  system. 

Cincinnati,  0. — The  Cincinnati  Street  Railway 
Com[)any  this  week  awarded  contracts  as  fol- 
lows: Twenty  motor  equli^monts.  General  Electric 
Company;  twenty  trucks,  Peckham  Motor  Truck  & 
Wheel  Company;  twenty  oar  bodies.  La  Clede  Car 
Company. 

Allentown,  Pa. — The  Slatington  Street  Railway 
Company  has  been  incorporated   with  a    capital 


stock  of  $30,000.  The  incorporators  are  R.  W. 
Mosteller,  president;  Henry  Bittner,  John  W. 
Balliet,  H.  W.  Hankee  and  Morris  Hoats,  direc- 
tors. 

Minneapolis,  Minn. — Dow  S.  Smith,  superintendent 
of  the  Twin  City  Rapid  Transit  Company,  charged 
with  violating  the  law  providing  that  cars  must  be 
vestibuled,  has  been  fined  $75  by  Judge  Mahoney. 

Dover,  N.  H.— The  Consolidated  Light  and  Power 
Company  has  been  placed  in  the  hands  of  W.  F. 
Brewster  of  Boston  as  receiver.  The  General 
Electric  Company  holds  a  claim  of  $60,000. 

Memphis,  Tenn.— Dr.  E.  H.  Batte  of  Memphis  has 
been  awarded  a  verdict  of  $30,000  against  the  Citi- 
zens' Street  Railway  Company  for  damages  sus- 
tained in  a  street  railway  accident. 


PERSONAL. 


Nelson  W.  Perry,  the  author  of  the  series  of 
articles  we  are  now  publishing  on  "Electric 
Motors,"  has  been  awarded  the  John  Scott  medal 
by  the  Franklin  Institute  of  Philadelphia  for  the 
most  meritorious  invention  during  the  past  year. 
The  invention  consists  of  a  series  electric  traction 
system  for  street  railways.  Mr.  Perry  is  well 
known  as  a  street  railway  engineer  and  is  well 
qualified  to  design  an  efficient  system. 

F.  S.  Terry  has  severed  his  connection  with  the 
Ausinia  Electric  Company  and  will  hereafter  give 
his  entire  time  and  attention  to  the  Sunbeam 
Lamp  Manufacturing  Company,  of  which  he  has 
been  elected  secretary. 

Resignations. — Mr.  Bevis,  treasurer,  and  J.  H. 
Herrick,  third  vice-president  of  the  General 
Electric  Company,  have  resigned  their  positions. 


TRADE  NOTES. 


The  Standard  Paint  Company  has  just  completed  ar- 
rangements with  the  Metropolitan  Electric  Com- 
pany, 186  and  188  Fifth  avenue,  Cbicago,  to  act  as 
general  western  agents  for  P.  &  B.  electrical  com- 
pound, armature  and  field  coil  varnish  and  P.  & 
B.  tape.  The  Metropolitan  company  has  placed 
an  order  for  a  stock  of  those  products,  which  it 
intends  to  push  extensively  throughout  the  West, 
and  will  at  all  times  carry  a  large  supply  of  P.  & 
B.  goods  on  hand.  The  Metropolitan  company, 
through  Its  president,  Mr.  iWm.iH.McKlnlock,is  so 
well  known  to  the  trade  everywhere  in  the  West 
that  it  is  believed  this  arrangement  will  be  of 
great  benefit  to  those  who  wish  to  take  advantage 
of  the  opportunity  to  purchase  these  products  in 
Chicago.  The  Standard  Paint  Company  has  re- 
opened its  Chicago  office  at  871  The  Rookery, 
which  will  be  in  charge  of  Mr.  William  Weier- 
bach  who  has  been  one  of  the  company's  eastern 
representatives  for  the  last  seven  years,  and  is 
therefore  thoroughly  acquainted  with  all  of  its 
goods. 

The  Charles  Munson  BeltingeCompany,  of  86  South 
Canal  street,  Chicago, ds  sending  out  a  postal  card 
to  purchasers  of  leather  belting  which  reads; 

When  ordering  belting,  see  that  you  get  u  pure  oak 
tanned  4  ft.  2  in.  lap  belt  (includiug  the  lap).  If  you  do 
not  get  it,  we  claim  you  get  the  poorest  kind  of  a  belt,  at  a 
high  price  in  the  end;  anypiece  of  leather  in  a  belt,  longer 
than  4  ft.  2  In.,  contains  shoulder  stock,  and  that  is  a  poor 
grade  of  leather.  Write  us  and  we  will  be  glad  to  give  you 
full  particulars. 

The  company  also  says  that  every  belt  manu- 
factured by  it  is  guaranteed  to  be  strictly  short 
lap  and  purchasers  are  instructed  to  examine  each 
belt  to  see  that  no  piece  of  it  is  more  than  4  feet 
2  Inches  long.  How  this  particular  limit  of  length 
affects  the  qualitv  is  a  subject  upon  which  the 
company  will  gladly  furnish  information. 

Stokers  lor  Important  Plants.— Messrs.  Swift  &Co., 
the  well-known  packers  of  Chicago,  after  having 
had  one  of  the  Jones  under-feed  mechanical  stokers 
in  operation  at  their  plant  for  about  ninetj'  days, 
have  placed  an  order  for  fifteen  additional 
stokers  with  the  Jogada  Furnace  Company,  the 
manufacturers.  This  company  is  at  present 
Installing  five  of  its  stokers  in  the  plant  of  the 
Llndell  street  railwaj'  at  St.  Louis. 

Change  of  Name. — The  Star  Electric  Lamp  Com- 
pany, Chicago,  manufacturer  of  the  Sunbeam 
lamp,  has  changed  its  name  to  The  Sunbeam 
Lamp  Manufacturing  Company.  The  policy  of 
this  company  is  to  furnish  lamps  superior  in  qual- 
ity. Recently  some  discoveries  have  been  made, 
as  the  result  of  the  extensive  experiments,  which 
it  is  claimed  will  greatly  improve  the  quality  and 
add  to  the  value  of  the  lamp. 

Dermaglutine  pinions  are  reported  by  the  manu- 
facturers, A.  Groetzinger  A:  Sons  of  Allegheny, 
Pa.,  as  being  in  greater  demand  than  ever,  and 
the  statement  is  made  that  the  trade  during  the 
month  of  January  exceeded  that  of  any  month  in 
the  history  of  the  business.  The  February  trade 
is  expected  to  be  even  better. 
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RECORD  OF  STREET    RAILWAY   PATENTS-. 


Patents  Issued  January  19,  1894. 


512,682.  Apparatus  for  Feeding  Boilers.  Nicholas 
Clute,  Schenectady,  N.  Y.  Filed  May  21,  1891. 
Combined  with  the  boiler  is  a  standpipe  having  water 
and  steam  connections,  the  feed  pipe  entering  the  stand- 
pipe  and  so  set  as  to  deliver  the  inflowing  stream  of  feed- 
water  into  the  water  connection.  iVteans  are  provided  for 
regulating  supply  of  feed-water,  whereby  the  standpipe  is 
supplied  with  fresh  feed-water  unmixed  with  the  sediment 
of  ihe  boiler. 

512,711.  Rait  Bond  Connector  for  Electric  Railways. 
Herbert  R.  Keithley,  Chicago,  111.  Filed  Feb- 
ruary 27,  1803. 

This  is  a  rail  bond,  or  connector,  composed  of  a  rod,  bar, 
or  wire  having  tubular,  or  thimble  shaped,  terminals  and 


512,711.       RAIL  BOND. 


secured  to  electro-conductors  by  having  the  tubular  ter- 
minals permanently  expanded  by  stretching  of  the  metal 
compassing  t^^em  into  contact  with  holes  in  the  conduc- 
tors.    (See  illustration.) 

512.733.  Rail  Joint  or  Coupling.  Charles  E.  Miller 
and  Philip  M.  Haas,  Youogstown,  O. ;  said 
Haas  assignor  of  one-fourth  to  said  Miller.  Filed 
March  23,  1S03. 

This  rail  joint  has  a  chair  in  each  rail  at,  or  near,  the 
contiguous  ends  of  the  rails.  These  chairs  are  provided 
with  beveled  cheeks  and  a  wedge-shaped  fi>>hplate  is  inter- 
posed between  the  beveled  side  of  the  chair  and  the  adja- 
cent side  of  the  rails;  thus  the  fishplates  engage  the  head 
and  bases  of  the  rail. 

512,749.  Car  Truck.  James  T.  Robinson  and 
Charles  M.  Robinson,  Altoona,  Pa.  Filed  Oct- 
ober 22,  1803. 

The  first  claim  of  this  patent  reads  as  follows:  In  a  car 
truck,  the  combination  with  the  wheels  and  axle:  of  a 
frame  bar  of  the  truck  supported  on  the  wheels,  a  side  bar 
arranged  above  the  former  bar,  springs  interposed  between 
the  opposite  extremities  of  the  tower  and  upper  side  bars, 
and  an  adjustable  support  on  one  of  said  bars  for  support- 
ing one  of  said  springs, said  support  consisting  of  a  station- 
ery' section  rigidly  secured  to  said  bar,  and  a  movable 
section  secured  to  and  movable  lengthwise  of  the  former 
section. 

512,774.      Electric    Switch.       Ernest    P.    AVarner, 
Chicago,   III.,  assignor  to  the   Western  Electric 
Company,  sam  e  place.  Filed  December  1,  1801. 
A  switch  block  is  adapted  to   slide   between  one  pair  of 
contact  plates,  which  are  let    into    slots  and  securely  fast- 
ened to  the  blocks  on  which  they  are  mounted.    It   is  also 
adapted  to  enter  between  the  members  of  a  second  pair  of 
contact  plates  and  a  stop  is   provided  on  the  switch  block 
for  limiting  its  movement. 

512,781.  Rail  Joint.  Clarence  L.  Wheeler,  Mar- 
lon, Ind.     Filed  May  1,  1893. 

This  is  a  c<»ble  roadway  joint,  having  a  chair  provided 
with  a  solid,  or  jointless,  seat  for  the  rail  ends  to  rest  upon 
and  constructed  with  an  opening  intersecting  the  seat 
from  below  to  receive  the  end  of  a  yoke,  or  girder;  in 
combination  with  a  draw  clamp  adapted  to  be  applied  to 
the  upper  face  of  the  chair.     (See  illustration.) 

512,797.     Electric  Heater.     WilHam  J.  Bowen,  Nor- 

walit,  Ohio.     Filed  April  14,  1893. 

The  first  claim  of  this  patent  reads  as  follows:  In  an 
electric  heater,  the  combination  with  a  casing  and  the 
partitions  therein,  of  the  series  of  vertical  air-tubes  sup- 
ported between  said  partitions  and  each  provided  with  an 
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513,781.       RAIL  JOINT. 

Insulating  jacket,  the  heating  coil  around  said  jacket  of 
each  tube  and  having  its  terminal  confined  by  the  clampe, 
the  insulator  blocks,  and  the  connectors  supported  by  said 
blocks  and  having  the  clamp.s  and  the  conductors  fastened 
electrically  thereto.     (See  illuhtration.) 

512.806.  Feed-water  Heater.     Edward  G.  T.  Colics, 
Chicago,  111.     Filed  February  15,  1803. 

This  invention  covers  the  combinatlnu,  with  a  water- 
drum,  or  tank,  having  steam  inlet  and  outlet,  of  ia  perfor- 
ated hteam  dltlnsing  plate  located  between  the  water  and 
the  Inlet  and  outlet  mentioned,  and  a  bailie  plate  inter- 
posed between  the  inlet  and  ihe  outlet. 

512.807.  Combined   Feed  water   Heater  and   Receiver. 

Edward  G.  T.  Colics,  Chicago,  III.     Fll.-d    Feb- 
ruary 15,  1893. 

This  invention  covers  the  combination,  with  indei'Cir 
dentchumbcrH  for  steam  and  water.of  a  water  supply  pipe. 
or  boiler  pipe,  and  the  return  iiijje  for  water  of  cond'-nsa- 
tlon  connection  with  said  water  chamber,  and  a  sjstem  of 
valve-guarded  by-pasH  pipes  between  the  .pump  and  water 
chamber  and  the  lioller  pipe  an(i  pump. 


512,820.  Motor  Generator.  John  C.  Henry,  West- 
field,  N.  J.      Original  application  filed  April  29, 

1892. 

This  is  the  combination  of  suitable  field  magnets,  two 
armatures  carried  by  a  single  shaft,  and  a  single  support 
for  said  shaft  between  the  armatures. 

512.826.  Means  for  Setting  up  Journal  Boxes.  Charles 
W.  Hunt,  West  New  Brighton,  N.  Y.  Filed 
May  29,  1893. 

In  combination  with  a  journal  there  is.  at  its  back,  a 
cavity    containing    balls    of    different    sizes.      Suitable 


512,797.       ELECTRIC  HEATER. 

mechanism  is  provided  for  acting  against  the  balls  to  press 
upon  the  journal  and  transmit  motion  to  the  device  to  be 
adjusted. 

512,836.  Life  Saving  Device  for  Tramways.  Louis 
Martineau,  La  Roche,  France.  Filed  February 
28,  1893. 

In  this  device  clasping  arms  are  arranged  so  that  they 
are  normally  held  in  an  extended  position.  A  releasing 
device  is  provided  so  that  the  arms  may  be  brought  to- 
gether when  desired. 

512,843.  Dynamo  Electric  Machine  or  Motor.  How- 
ard S.  Rodgers,  Hartford,  Conn.  Filed  January 
31,  1893. 

The  field  magnet  guards  are  provided  with  pole  tops  and 
horns  lying  within  planes  bounding  the  external  surface 
of  the  guards  whereby  the  field  magnet  may  be  put  in  po- 
sition, or  removed  without  removal  of  the  guards. 

512.850.  Belt  Tightener  and  Shifter.  Theodore  F. 
Van  Degrift,  ShelbyvIUe,  Ind.  Filed  July  22, 
1893. 

This  is  a  combination  of  pivoted  hangers  upon  which  the 
counter-shaft  is  mounted,  arms  upon  said  hangers,  a  rock 
shaft  having  arms,  or  cranks,  mounted  in  said  arms,  links 
connecting  the  rock  shaft  to  fixed  points  and  a  lever 
whereby  the  rock-shaft  may  be  rocked  and  the  hangers 
thus  swung  on  their  pivots,  thereby  tightening  or  slacken- 
ing plates. 

512.851.  Rail  Joint.  Clarence  L.  Wheeler,  Marion, 
Ind.     Filed  May  1,  1893. 

This  rail  joint  has  a  chair  with  a  solid,  or  jointless,  seat, 
corresponding  in  width  to  the  full  width  of  the  bases  of 
the  rail  ends  which  rest  upon  it  and  constructed  in  its  up- 
per face  with  longitudinal  groove,  in   combination  with  a 


512,888        TROLLEY  WIRE  INSU1.AT0K. 

draw-damp,  having  upon  its  lower  face  a  rib.  This  chair 
and  clamp  are  constructed  to  press  upward  upon  the  webs 
of  the  rait  ends  and  downward  upon  their  bases. 

512.852.  Rail  Joint      Clarence    L.  Wheeler,    Mar- 
ion. Ind.     Filed  May  1.  1893. 

This  joint  is  composed  of  two  longitudinal  members 
coupled  together  on  the  draw  principle  below  the  bearing 
of  the  rail  ends  and  each  having  a  depending  trough  ex- 
tending throuiihout  its  length  lielow  the  bearing,  and  be- 
low the  line  ou  wlii<  li  they  arc  coupled. 

512.853.  Commutator  and  Connection    for    Dynamos. 

Cilbert  Willies,  Detroit,  Mich.,  assignor  to 
Iluirh  McMllliLn,  same  place.  Filed  October 
2,  189::. 

The  first  claim  of  Ihis  palcut  reads  as  follows;  In  a 
dynamo-electric   machine,   the    combination  of  a  slotted 


armature  having  a  number  of  grooves  which  may  be  re- 
presented by  (N+1),  N  being  a  number  divisible  by  the 
number  of  poles,  a  number  of  coils  equal  to  the  number  of 
slots  and  lying  tiierein,  a  commutator  having  a  number  of 
bars  or  segments  twice  the  number  of  coils,  and  suitable 
cross-connections  for  the  segments. 

512,888.  Trolley  Wire  Insulator.  Henry  H.  Lus- 
comb,  Hartford,  Conn.     Filed  October  18,  1893. 

This  is  an  insulator  comprising  a  connection  within 
said  case,  insulating  material  surrounding  said  connection 
and  insulating  the  same  from  said  case,  a  cap  within  said 
case  having  recesses  therein  and  projections  on  said  case 
which  are  bent  over  said  cap  and  received  in  the  said 
recessest  herein. 

512,907.  Battery  System  for  Electric  Railways.  Les- 
lie B.  Rowley,  Ashland,  Wis.  Filed  February 
15,  1893. 

This  consists  of  a  main  circuit,  including  'in  multiple 
two  or  more  independent  sets  of  batteries,  a  working  cir- 
cuit, and  means  for  automatically  switching  the  sets  of 
battteries  bodily  or  individually  from  one  ciicuit  to 
the  other. 

512.910.  Cable  Car  Transfer  Device.  John  T. 
Schweizer,  Wilmingtoo,  Del.,  and  Jacob  H. 
Burger,  Philadelphia,  Pa.     Filed  May  20,  1893. 

This  consists  of  a  combination,  with  a  cable  beneath  a 
railway  track,  passing  below  a  transverse  cable,  and  a 
chamber    beneath   the   lowermost   cable,  of  an   endless 


512,910.       CABLE  CAR  TRANSFER  DEVICE. 

Sprocket  chain,  idler  wheels  supporting  the  chain  which  is 
depressed  below  the  transverse  cable,  mechanism  in  the 
chamber  driven  by  one  cable  and  actuating  the  sprocket 
chain,  and  two  spaced  pivoted  arms  on  the  side  of  the  car 
that  may  be  set  to  engage  the  sprocket  chain. 

512,921.     Signal    Light  for  Street   Cars.      James  A. 

Trimble,  New  York,  N.  Y.      Filed  December  7, 
1892. 

The  construction  and  operation  of  this  device  will  be 
readily  understood  from  the  accompanying  figure.  (See 
illustration.) 

512,923.  Electric  Railway  Trolley.  Walter  Van 
Benthuysen,  New  Orleans,  La.  Filed  March 
24,  1893. 

This  is  a  trolley  wheel  made  in  the  form  of  a  cone,  with 
a  concave  flange,  of  smaller  diameter  than  the  cone, 
formed  on  its  smaller  end. 

513,023  Electric  Railway  Trolley.  George  W.  Mac- 
kenzie, Beaver,  Pa.,  assignor  of  two-thirds  to 
Moses  B.  Sloan  and  Thomas  C.  Sloan,  same 
place.     Filed  April  5,  1893. 

This  is  a  trolley  having  independent  rollers  with  a  taper- 
ing opening  between  same  for  the   reception  of   the  wire, 
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512  921.       SIGNAL  LIGHT    FOR  STREET  CARS. 

aaid  rollers  having  anti-friction  bearings  in  their  interior 
journals. 

513.033.     Car    Brake    Handle.     Austin    B.    CoUett, 
Lynn,    assignor  of  one-half   to  John   S.  Baker, 
Beverly,  Mass.     Filed  November  10,  1893. 
The  last  claim  of  this  patent  reads  as  follows:     "In  com- 
bination with  a  brake  htiridle,  having  a  socket  in  its  lower 
end,  a  clutch  tiierein    to  engage  the    hrnke  rod    when  the 
handle  is  turned    in  one  direction,  and  move    freely  upon 
said  rod  when  turned  in  the  other  direction;  a  chambered 
collar  secured  to  the   handle  and  loose  upon  said    rod  be- 
neath the  clutch    members,  and    a  packing   within   said 
chamber." 
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Bonding  of      At  their    regular    meetings    the 
Rails.  members  of    the   Massachusetts 

Steel  Railway  Association  incline  to  the  considera- 
tion of  practical,  everyday  questions,  the  solu- 
tion which  from  the  necessities  of  the  case  must 
be  attempted  by  every  company.  The  subject 
at  the  last  meeting  was  "Rails  and  Rail  Bonds," 
and  from  the  discussion  several  suggestions  may 
be  gained.  One  speaker  inclined  to  the  belief 
that  the  use  of  copper  for  bonds  was  questionable 
for  the  reason  that  the  metal  was  so  soft  that  it  was 
likely  to  be  injured.  The  perusal  of  the  discus- 
sion, which  is  summarized  elsewhere  In  this 
issue,  certainly  leads  to  the  conviction  that  the 
members  thoroughly  believe  in  the  best  possible 
track  construction,  regardless  of  original  cost. 


Storage  Battery    We  print  elsewhere  in  this  issue 
Traction.  a  very  comprehensive  review  of 

the  tests  of  nine  different  types  of  storage  bat- 
teries that  have  been  Iried  upon  the  Metropolitan 
Railway  Company's  lines  In  Washington,  D.  C, 
during  the  last  two  or  three  years.  We  regret 
that  the  record  shows  such  a  uniformly  bad  report 
for  all  the  tests.  Omitting  four  of  the  worst  ones, 
the  other  five  showed  that  the  ocst  per  car  mile 
varied  from  13  to  37  cents— not  a  very  encourag- 
ing result,  to  say  the  least.  Perhaps  there  are 
good  cells  on  the  market  that  were  not  tested  at 
Washln  ;ton  and  it  may  be  that  the  makers  of 
some  were  not  satisfied  that  the  trial  was  a  fair 
one.  We  are  sure  our  readers  would  be  pleased  to 
hear  ''the  other  aide." 


The  Business  The  topic  of  greatest  concern  at 
Outlook.  the  present  time  to  street  railway 
companies  and  their  friends,  the  supply  men  and 
manufacturers,  relates  to  a  possibilitj'  of  a  change 
for  the  better  in  the  business  situation.  We  have 
of  late  solicited  the  views  of  a  considerable  num- 
ber of  persons  whose  opinions  are  entitled  to  some 
consideration  for  the  reason  that  their  duties  re- 
quire them  to  visit  street  railway  men  in  all  parts 
of  the  country.  It  is  their  prediction  that  a  de- 
cided improvement  in  business  may  be  e.xpected 
in  the  street  railway  field  in  the  spring,  but  at  the 
same  time  they  expect  to  see  every  move  charac- 
terized by  extreme  conservatism.  They  are  hope- 
ful and  they  have  reason  to  be  encouraged.  Those 
who  have  followed  the  news  columns  of  the 
Stkeet  Railway  Gazette  during  the  last  two 
or  three  months  have  doubtless  noticed  that  there 
were  signs  of  no  little  activity,  and  if  half  of  the 
enterprises  which  are  to  be  undertaken  "as  soon 
as  the  frost  is  out  of  the  ground,"  actually  materi- 
alize there  will  certainly  be  no  reason  to  complain 
of  a  lack  of  business. 


Atlanta  Street    Arrangements    have  been  com- 
Eailway  Con-     pletod  for  the  next  convention  of 
vention-  the    American    Street   Railway 

Association  in  Atlanta,  October  17,  18  and  19,  and 
if  the  predictions  of  the  executive  committee  and 
the  street  railway  men  of  Atlanta  are  fulfilled 
the  meeting  will  certainly  be  most  Interesting  and 
enjoyable.  The  program  as  arranged  includes 
subjects  of  interest  at  the  present  time,  but  topics 
which  should  receive  consideration  have  been 
omitted.  The  matter  of  fenders,  it  seems  to  us, 
should  not  have  been  excluded,  for  it  is  one 
which  has  been  very  thoroughly  investi- 
gated during  the  last  few  _  months,  and  dele- 
gates will  attend  the  convention  who  could 
make  interesting  contributions  to  the  fund 
of  information  now  available  on  this  much 
discussed  topic.  It  is  possible  that  fenders  may 
be  considered  In  connection  with  the  second  topic 
on  the  program,  but  in  that  case  the  latter  should 
read  'the  best  method  of  preventing  accidents" 
instead  of  "the  best  method  of  treating  acci- 
dents." It  the  subjects  of  brakes,  electrolysis, 
conduit  railways,  repairs  on  electric  cars,  fire  pro- 
tection, controllers,  and  car  heaters  had  been 
selected,  some  very  interesting  and  valuable  in- 
formation might  be  elicited.  Several  oE  these 
subjects  are  receiving  so  much  thought  at  the 
present  time  that  it  will  not  be  surprising  if  they 
crop  out  in  the  discussion  despite  the  fact  that 
they  are  riot  included  in  the  program.  We  thor- 
oughly believe  in  the  discussion  of  timely  topics 
at  conventions,  as  the  sessions  then  prove  far  more 
instructive  and  Interesting  than  when  subjects  of 
merely  general  importance  are  under  considera- 
tion. The  visitors  in  Atlanta  will  have  an  excel- 
lent opportunity  to  judge  of  the  street  railway 
systems  of  the  city  for  the  reason  that  the  place 
of  meeting  and  the  hotels  are  about  three  miles 
apart.  With  free  transportation  on  electric  cars, 
however,  this  arrangement  cannot  be  considered 
a  grave  objection.  We  understand  that  an  effort 
is  to  be  made  to  make  the  exhibit  of  street  rail- 
way apparatus  unusually  comprehensive  and  we 
trust  this  will  prove  to  be  the  case.  Exhibits  of 
this  kind  are  always  attractive,  and  we  are  glad 
to  believe  that  in  most  cases  they  prove  profitable 
to  those  who  are  compelled  to  pay  the  expenses  of 
making  them. 


Mr.  Stetson  Elsewhere  we  publish  this  week 
and  His  Conduit,  a  communication  from  Mr.  Albert 
Stetson,  the  author  of  a  paper  on  "The  Practica- 
bility of  Electric  Conduit  Railways,"  recently 
read  before  the  American  Institute  of  Electrical 
Engineers  and  of  which  an  abstract  was  printed 
in  our  issue  of  January  30.  Mr.  Stetson  expresses 
himself  as  displeased  with  our  editorial  remarks 
upon  his  paper,  in  which  we  took  exception  (1)  to 


his  method  of  treating  the  subject  by  declaring 
all  other  systems  failures  and  describing  his  own 
as  the  only  conduit  worthy  of  serious  considera- 
tion; and  (3)  to  the  action  of  the  Institute  com- 
mittee on  papers  in  permitting  the  presentation 
of  a  paper  of  such  a  character  before  the  Institute 
of  Electrical  Engineers.  Mr.  Stetson,  however, 
has  mistaken  the  import  of  our  criticism.  We 
had  no  intention  of  undertaking  to  establish  the 
fact  that  any  of  the  systems  criticised  by  him 
were  either  on  a  dividend  paying  basis  or  were 
likely  to  be  in  the  near  future.  Certainly  no 
American  conduit  system  of  which  we  have  any 
knowledge  possesses  any  such  prospects 
of  commercial  success.  But  granting 
that  we  ari  agreed  as  to  the  non- 
dividend  paying  character  of  all  other  conduit 
projects,  it  might  be  pertinent  to  ask  in  what  way 
has  Mr.  Stetson  established  the  commercial  suc- 
cess of  his  own  scheme.  He  gives  no  figures  as  to 
cost  of  construction  or  of  operation,  and  indeed 
none  could  be  expected  since  no  line  has  been  in 
actual  operation  in  the  hauling  of  passengers,  and 
all  conclusions  drawn  appear  to  be  based  upon  the 
experimental  operation  of  a  piece  of  track  less 
than  a  quarter  of  a  mile  in  length  over  which  one 
car  has  been  operated  at  such  times  as  its  pro- 
moters might  select.  It  appears  further  that  any 
figures  based  upon  the  operation  of  this  lint-  would 
be  misleading,  as  essential  parts  of  it  have  been 
abandoned  and  improved  devices  substituted. 
These  latter  Mr.  Stetson  does  not  even  describe 
but  simply  tells  us  they  "entirely  obviate 
the  defects  of  the  first."  This  statement  alone 
is  sufficient  to  show  that  the  system 
is  still  in  the  preliminary  stage  of  development 
and  as  such  it  is  entitled  to  the  same  considera- 
tion as  half  a  hundred  other  conduit  schemes 
upon  which  inventors  are  industriously  working. 
So  far  as  we  are  aware  only  two  serious  attempts 
have  been  made  in  this  country  to  operate  com- 
mercial y  conduit  railways.  One  of  these  attempts 
was  made  by  the  Bentley  Knight  people  in  Boston 
and  elsewhere  and  the  second  is  now  making  an 
effort  to  establish  its  merits  at  Washington,  D.  C, 
where  the  Love  system  is  in  use.  Certainly  no 
one  who  had  any  knowledge  of  the  actual  results 
of  the  Boston  attempt  would  care  to  assert  that  it 
was  a  success  either  financially  or  otherwise.  ■ 
What  the  ultimate  result  of  the  other  attempt 
will  be  remains  to  be  seen.  When  the  conduit- 
system  for  which  Mr.  Stetson  was  once  the  con- 
sulting engineer,  or  for  that  matter  any  other 
electric  conduit  railway,  is  able  and  willing 
to  furnish  facts  and  figures  based  upon  the  results 
of  actual  opera' ion  In  the  regular  transportation 
of  passengers  it  will  be  soon  enough  to  make  com- 
parison with  working  lines.  We  do  not  pretend 
to  question  Mr.  .Stetson's  accuracy  in  quoting 
from  other  authorities  to  show  how  many  failures 
had  already  been  made  in  the  eft'orts  to  devise  a 
successful  conduit  rail  way, nor  do  we  question  his 
sincerity  in  the  statement  that  "our  road  has 
solved  the  question  of  conduit  traction,"  for  we 
sincerely  hope  it  will  prove  more  suoccessful 
than  any  of  its  predecessors.  What  we  did 
take  exception  to  was  the  method  of 
clearing  the  decks  by  throwing  all  other 
projects  overboard  with  only  the  briefest  and 
entirely  inadf quale  consideration  and  then  en- 
deavoring to  set  up  an  undeveloped  project,  which 
he  designates  as  "our  road" — although  he  now 
disclaims  any  commercial  or  other  interest  in  it — 
b3'  unsupported  claims  of  financial  success.  We 
grant  that  had  such  statements  appeared  in  a 
promoter's  circular  we  would  not  have  given  them 
any  editoral  consideration,  but  their  appearance 
in  the  Transactions  of  the  Institute  of  Electrical 
Engineers  is  a  much  more  serious  matter;  and  it 
may  be  that  for  this  oltense  Mr.  Stetson  is  not  to 
blame,  as  he  cautions  us  in  that  part  of  his 
communication  which  we  have  not  printed  to 
"find  out  all  the  circumstances  under  which  that 
paper  was  read"  before  passing  judgment  upon 
its  appearance  under  the  auspices  of  the  Institute. 
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Atlanta  Street  Kailway  Convention. 


Arrangements  for  the  next  convention  of  the 
American  Street  Railway  Association  to  be  held 
at  Atlanta,  October  17,  18  and  19,  were  made  at  a 
recent  meeting  of  the  executive  committee  in  At- 
lanta. The  following  members  were  in  attend- 
ance: Henry  C.  Payne,  president  of  the  associa- 
tion, Milwaulcee,  Wis.;  Wm.  Stephenson, 
vice-president,  Washington,  D.  C;  Lewis  Ferine, 
Jr.,  Trenton,  N.  J.;  Thomas  H,  McLean,  Indian- 
apolis, Ind.;  W.  Y.  Soper,  Ottawa,  Ont;  Wm.  J- 
Richardson,  secretary,  Brooklyn,  N.  Y. 

The  committee  decided  to  make  the  Hotel  Ara- 
gon  the  headquarters  and  to  hold  the  business 
sessions  and  to  locate  exhibits  of  street  railway 
apparatus  at  the  exposition  building.  The  dis- 
tance between  the  principal  hotels  and  the  expo- 
sition grounds  is  three  miles,  but  as  cars  run.  to 
this  point  and  as  visitors  will  be  provided  with 
complimentary  tickets  no  great  inconvenience,  it 
is  believed,  will  result  from  this  arrangement. 
Machinery  Hall  at  the  exposition  grounds  will 
furnish  all  the  space  needed  for  exhibits  and  it 
is  predicted  that  the  showing  will  be  even  better 
than  that  seen  at  Milwaukee  last  fall. 

The  committee  selected  the  following  topics 
upon  which  special  committees  will  be  appointed 
to  report; 

A  standard  of  Street  Railway  Aecouuts,  H.  I.  Bettis.  At- 
lanta, chairman. 

The  Best  Wetbod  of  Treating  Accidents  and  Comolaints. 

Street  Car  "Wheels  and  Axles. 

The  T  Rail  Construction  of  the  Terre  Haute  Street  Rstl- 
way  Company,  W.  F.  Burke,  superintendent  of  the  Terre 
Haute  Street  Railway  Compauy,    chairman. 

Can  the  T  Rail   Be  Satisfactorily  Used  in  Paved  Streets:- 

Suburban  Electric  Railways. 

Mail  and  Express  and  Passenger  Service  on  Street  Rail- 
way Cars. 

The  subject  of  "Transfers  and  Commutation" 
was  made  a  topic  for  general  discussion.  C.  K. 
Durbin  of  the  Denver  Tramway  Company  will  be 
the  first  speaker.  An  executive  session  will  be 
held  on  Thursday  morning,Ootober  18,  when  dele- 
gates will  be  asked  to  discuss  any  subject  relating 
to  the  operation  and  conduct  of  street  railways  in 
general  and  of  their  own  roads  in  particular.  It 
was  also  decided  that  not  more  than  twenty 
minutes  should  be  given  to  any  speaker.  A  spe- 
cial committee  was  selected,  consisting  of  the  sec- 
retary of  the  association,  and  Lewis  Ferine,  Jr.,  to 
prepare  a  report  upon  "Street  Railway  Mutual 
Fire  Insurance."  It  was  resolved,  in  view  of  the 
financial  condition  of  the  CDuntry,  that  the  ques- 
tion of  a  street  railway  institute  be  laid  on  the 
table  for  the  present. 

T.  E.  Crossman  was  appointed  otttolal  stenogra- 
pher for  the  coming  year. 

It  was  resolved,  if  satisfactory  arrangements 
could  be  made,  to  make  an  excursion  to  Chatta- 
nooga on  the  Friday  following  the  adjournment 
of  the  association,  where  an  opportunity  could  be 
given  the  delegates  to  visit  Lookout  Mountain  and 
the  neighboring  battle  fields. 

lu  the  evening  the  members  of  the  committee 
were  entertained  at  a  banquet  at  the  Kimball 
House  by  the  officers  and  directors  of  the  Atlanta 
Consolidated  Street  Railway  Co.  Several  residents 
of  Atlanta  who  were  present  pledged  the  city  to 
give  a  cordial  welcome  to  the  association  next 
fall. 

The  Atlanta  hotels  are  ample  enough  incapac- 
ity to  accommodate  all  who  may  attend  the  con- 
vention, and  only  regular  rates  will  be  charged. 
The  headquarters,  as  already  stated,  are  to  be  at 
the  Aragon,  which  is  on  Feachtree  str?et,  at  the 
corner  of  Ellis,  adjoining  the  finer  residence 
portion  of  the  city,  and  about  five  blocks  from 
the  Union  Depot.  This  hotel  has  now  100  rooms, 
but  an  addition  of  100  rooms  will  be  opened  in 
time  for  the  convention.  The  rales  at  this  hotel 
are  from  $3  to  $5  per  day,  American  plan,  and 
from  $I..50  to  -$3.50  per  day,  European  plan. 

The  Kimball  House  Is  the  largest  hotel  In  the 
city,  and  is  located  on  Pryor  street,  opposite  the 
Union  Depot,  and  close  to  the  business  center  of 
the   city.     It    has  4.50  rooms,    with  accommoda- 


tions for  1,000  guests,  and  the  rates  are  from 
$3  50  to  $5.00  per  day,  American  plan. 

There  are  also  several  other  hotels  at  which  the 
delegates  can  secure  accommodation.  The  prin- 
cipal ones  are;  The  Markham  House,  the  Arling- 
ton, the  Leland,  the  Marion,  the  Albemarle  and 
the  Cooledge. 

Application  for  space  in  Machinery  Hall  for 
exhibits  may  be  made  to  Wm.  J  Richardson, 
secretary  of  the  American  Street  Railway  Associa- 
tion, Brooklyn,  N.  Y.  Those  who  desire  to  secure 
rooms  in  either  of  the  hotels  should  address  Joel 
Hurt,  president  of  the  Atlanta  Consolidated  Street 
Railway  Company,  Atlanta,  Ga.,  or  make  appli- 
cation directly  to  the  hotels. 


NEEDS  or  STBEET  EAILWAYS. 


Last  week  we  published  a  symposium  on  this 
subject  giving  the  views  of  more  than  20  street 
railway  managers  and  engineers  on  the  following 
set  of  questions: 

(t)  What  in  your  opinion  was  the  most  important  dis- 
covery, invertioD,  improvement  or  development  in  the 
street  railway  industry  during  1893? 

(2)  Along  what  lines  do  you  look  for  the  greatest 
progress  and  improvement  in  1894? 

(3)  What  new  street  railway  invention,  or  what  improve- 
ment in  existing  apparatus,  do  you  consider  most  urgently 
demanded  at  ihe present  time? 

In  addition  to  the  replies  printed  last  week 
two  others  have  since  come  to  hand  and  are  here 
given: 

MEHLB  .].  WIGHTMAH, 

\'icePresideut  and     Electrical     Engineer,    Middletown- 

Goshen  Traction  Company,  Middletown,  N.  Y. 

(1)  In  my  opinion  the  year  1893  has  not  been 
marked  by  any  specially  distinguished  Improve- 
ment or  sudden  advance  in  the  street  railway  art. 
The  law  of  evolution  has  been  constantly  at  work 
improving  and  eliminating  weak  points,  old 
apparatus  and  methods,  and  the  year  1893  shows 
a  broad  general  advance.  Examination  of  net 
earnings,  one  reliable  thermometer  of  progress, 
shows  decided  improvement  over  past  years  on 
several  progressive  roads,  which  results  are  clearly 
attributed  to  reductions  In  repair  accounts  and 
generally  to  more  intelligent  management  of  elec- 
tric street  railway  properties  and  possibiliiies. 

(2)  Experiments  and  practical  work  inaugu- 
rated in  the  year  1893  looking  to  improved  track 
construction  I  believe  to  be  the  beginning  of  a 
new  era  in  that  neglected  branch  which  Is  the 
highway  to  the  desired  goal.  I  refer  to  the 
process  of  electric  welding  of  rails  as  employed  by 
The  Johnson  Company.  I  believe  that  time  will 
prove  the  Importance  of  the  work  just  initiated 
so  successfully  by  that  progressive  company, 
doing  away  at  one  stroke  with  the  pestiferous  rail 
joint,  the  unreliable  rail  bond  and  the  Increasing 
trouble  from  the  electrolysis  of  underground 
pipes. 

(3)  I  predict  for  1894  a  great  development  in 
impro\ed  track  construction  and  think  that  no 
other  branch  of  street  railway  engineering  is  so 
much  in  need  of  development.  The  repair  ac- 
count of  roads  operated  with  modern  motors 
leaves  little  to  be  hoped  for  in  the  line  of  reduc- 
tion In  that  direction.  The  operation  of  electric 
roads  in  the  past  few  years  has  brought  to  light 
in  its  true  importance  the  item  of  track  repairs, 
and  there  is  a  wide  field  for  the  engineer  and  in- 
ventor in  overcoming  present  difficulties  and 
weaknesses. 

a.  HEKBEKT  CONDICT, 
Electrical  Engineer,  San  Francisco,  Cal. 

(1)  In  my  opinion,  the  most  important  develop- 
ment in  the  electric  street  railway  industry  in 
the  past  year  has  been  the  positive  demonstra- 
tion in  Farls,  France,  on  roads  operating  a  large 
number  of  cars,  and  having  numerous  grades, 
that  storage  battery  oars  can  be  operated  most 
successfully  and  at  a  cost  for  battery  mainte- 
nance of  not  exceeding  3J-  cents  per  car  mile. 

(2;  The  greatest  Improvement  in  1894  will  be 
the  installation  of  a  storage  battery  plant,  as  an 
auxiliary  to  the  generating  plant,  on  trolley  lines. 


either  at  the  power  house  or  out  on  the  line,  or 
both;  thus  preventing  the  excessive  fiuctuatlons 
of  demand  on  the  generators  and  by  storing  up 
surplus  power  during  light  load  for  use  during 
heavy  load,  giving  greater  efficiency  to  the 
system. 

(3)  There  is  an  urgent  demand  for  a  simple, 
durable  and  efficient  form  of  connection  between 
motor  shaft  and  a.xle,  which  will  permit  an 
approximately  constant  speed  of  motor,  no  mat- 
ter what  may  be  the  speed  of  car  or  demand  for 
power. 


AUXILIARY  TROLLEY  DEVICE. 


The  motor  cars  on  the  Thirty-fifth  street  and 
Forty-seventh  street  lines  of  the  Chicago  City 
Railway  Company  cross  a  network  of  steam  rail- 
road tracks  at  grade.  The  company  was  not  al- 
lowed to  cut  the  rails,  but  at  the  same  time  it 
was  compelled  to  raise  the  trolley  wire  twenty- 
two  feet  above  the  ground.  As  the  cars  jolt 
across  the  tracks  and  as  the  wire  Is  high  the 
trolley  wheel  is  very  likely  to  leave  the  latter. 
The  conductor  is  not  at  hand  to  replace  It,  as  he 
must  precede  the  oar  to  ascertain  if  the  way  is 
clear. 

As  soon  as  these  lines  were  put  into  operation  it 
became  apparent  that  some  device  was  absolutely 
necessary  to  prevent  the  possibility  of  a  oar  be- 
coming stalled  on  the  tracks  for  even  a  moment, 
as  the  danger  of  collision   with   trains  would    be 
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altogether  loo  great.  The  officials  of  the  steam 
railroad  companies  insisted  upon  immediate  ac- 
tion to  prevent  accidents  but  refused  to  consider 
a  i.Toposltion  to  lower  the  trolley  wire.  Experi- 
ment demonstrated,  however,  that  the  wheel 
would  not  leave  the  wire  at  the  height  of  twenty- 
two  feet  if  it  were  not  for  the  jolting  on  account 
of  the  uncut  railroad  rails.  As  these  could  not  be 
molested  it  was  necessary  to  devise  some  trolley 
appliance  which  would  insure  the  supply  of  cur- 
rent to  the  motors  when  the  wheel  left  the  wire. 
To  meet  the  necessities  of  the  case  auxiliary  con- 
ductors were  added  to  each  side  of  the  harp,  form- 
ing a  pair  of  "horns,"  one  of  which  is  bound  to 
strike  the  wire  if  the  wheel  slips.  Each  "horn" 
is  composed  of  three  one-quarter  inch  iron  wires 
riveted  to  the  harp  and  they  are  welded  into  one 
piece  at  about  six  inches  from  the  tip  of  the 
horn.  The  tips  are  somewhat  flattened  and  the 
distance  between  each  tip  and  the  harp  is  about 
ten  inches.  The  application  of  these  auxiliaries 
to  the  tiolley  has  proved  entirely  satisfactory, 
and  the  danger  that  a  car  will  become  stalled  In 
front  of  a  train  no  longer  worries  the  oflicials  of 
the  street  railway  and  steam  railroad  companies. 
The  horns  slide  easily  along  the  trolley  wire  and 
there  is  no  danger  that  the  conductor  will  slip, 
for  there  is  a  lateral  play  of  ten  Inches  on  each 
side  of  the  harp,  and  the  flattened  tips  prevent  the 
wire  from  sliding  over  the  ends.  The  illustration 
represents  the  auxiliary  as  quite  a  prominent  in 
appearance, but  this  is  not  true  when  it  is  in  actual 
service.  It  would  scarcely  be  noticed  at  any  time, 
and  when  the  car  is  in  motion  it  can  scarcely  be 
detected  at  a  distance  of  100  feet. 

York,  Pa. —  It  Is  announced  that  the  York  Street 
Railway  Company  will  soon  build  several  exten 
sions. 
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RAILS  AND  BAIL.  BONDS. 


Discussion  at  the  Monthly  Meeting  of  the  Massa- 
chusetts Street  Railway  Association. 


The  questions  of  rails  and  rail  bonding  were 
discussed  by  the  Massachusetts  Street  Railwaj* 
Association  at  the  meeting  at  Young's  Hotel,  Bos- 
ton, February  1.  The  session  proved  to  be  highly 
interesting,  although  the  presentation  of  opinions 
was  for  the  most  part  more  than  ordinarily  in- 
formal.    The  following  gentlemen  were  present: 

Col.  J.  ^V.  Cunningham,  Plymouth  &  Kingston  Street 
Railroad  Company. 

A.  E.  Butler,  Lowell,  Lawrence  .V'  Haverhill  Railrcd 
Company. 

E.  P.  Shaw,  Newburyport  Street  Railroad  Company. 

C.  S.  Sergeant,  West  End  R.Tilroad  Company,  Boston. 

J.  C.  Morse,  Rochester  Car  Wheel  Company,  Rochester, 
N.  Y. 

Maurice  Hoopes,  Lynn  ^t  Bost'in  Railroad  Company. 

Waterman  Stow,  Union  Street  Railroad  Company,  New 
Bedford,  Mass. 

J.  A.  Duggan  and  B.  J.  Weeks,  Boston  A-  Quincy  Street 
Railroad  Company. 

J.  A.  Shaw,  Wakefield  A:  Stoneham  Railroad  Company. 

Gilbert  Hodges,  IJoston,  Mass. 

R.  H.  Hapgood,  West  End  Railroad  Company,  Boston. 

E.  C.  Foster,  Lynn  A  Boston  Railroad  Company. 

Alfred  A.  Glasier,  Lowell,  Lawrence  A-  Haverhill  Ra  1- 
road  Company. 

C.  S.  Clark,  Pennsylvania  Steel  Company,  Boston. 

Paul  Winsor,  West  Krd  Railroad  Company,  Boston. 

R.  C.  Brown,  West  End  Railroad  Company,  Boston. 

P.  L.  Kenfield,  Chicago,  11). 

C.  S.  Clark  of  the  Pennsylvania  Steel  Company 
was  called  upon  to  speak  upon  the  subject  of  rails. 
After  showing  a  variety  of  lails  made  by  his  com- 
pany, Mr.  Clark  mentioned  the  fact  that  ten  years 
ago  he  had  spoken  with  Mr.  Breed  of  Lynn  con- 
cerning the  comparative  value  of  rails  of  varying 
weights.  The  latter  favored  the  use  of  rails 
weighing  30  pounds  to  the  yard,  but,  said  the 
speaker,  "I  tded  to  convince  him  that  35-pound 
rails  would  be  better.  He  indorsed  the  opinion 
and  adopted  the  heavier  rail."  As  illustrating 
the  wonderful  changes  that  have  since  occurred 
Mr.  Clark  stated  that  Mr.  Breed's  company  was 
now  using  90-pound  rails.  The  opinions  of  street 
railway  men  differed  in  many  respec'.s,  but  on  one 
point  they  were  agreed — that  street  railways 
should  be  constructed  even  better  than  the  ordinary 
steam  railway  track.  It  was  a  fact  that  hitherto  the 
street  roadbeds  had  not  had  the  care  they  ought 
to  have  had.  The  subject  of  ballasting  a  road 
was  of  supreme  importance,  and  good  stone  bal- 
last was  essential  every  lime.  The  argument 
might  be  advanced  that  ballast  for  a  road  was 
expensive.  It  might  be  so,  but  yet  not  so  e.x- 
penslve  to  maintain  as  a  road  having  poor  align- 
ment. There  were  many  causes  for  roads  getting 
into  poor  condition,  such  as  vehicular  tratlic  on 
the  streets,  grade  crossings,  bad  joints,  etc.  Good 
ballasting  would  tend  to  obviate  these  defects. 

There  was  also  the  subject  of  ties  to  be  consid- 
ered. It  was  poor  economy  to  lay  a  road  on  light 
or  poor  ties.  They  should  always  be  stout,  sound 
and  plenty  in  number.  Most  important  of  all, 
however,  were  the  rails.  The  samples  of  rails 
shown  varied  from  35  pounds  to  75  pounds  per 
yard.  They  included  channel  and  T  rails.  The 
use  of  chairs  had  disappeared  since  roads  began 
to  be  paved.  Tlie  troubles  with  joints  had  long 
been  felt;  thousands  of  dollars  had  been  spent  in 
efforts  to  overcome  the  difficulties  and  everybody 
would  be  thankful  if  all  joints  could  be  done 
away  with.  In  reference  to  the  wear  and  tear 
caused  by  teams  it  was  better  to  let  them  wear  out 
the  terms  than  to  wear  deep  ruts  In  the  paving 
Of  course,  in  the  making  of  rails  there  were  many 
of  "secoLds"  quality,  and  yet  he  was  of  opinion 
that  if  those  to  whom  he  was  then  speaking  could 
see  the  "seconds"  they  would  not  hesitate  to  buy 
them,  for  they  were  often  as  good  as  the  "firsts.'' 
There  was  a  difference  of  $3  to  $3  a  ton  in  price,  yet 
very  few  men  could  detect  any  difference  in  qual- 
ity. Three  years  ago  when  the  combination 
among  rail  makers  was  effected,  the  price  was 
fixed  at  $30  per  ton  and  50  pound  rails  were  de- 
cided upon.  The  popular  weight  was  now  58 
pound  rails.     When    the   West    End    railroad    of 


Boston  began  to  use  that  rail  the  manager  de- 
clared that  every  road  in  New  England  would 
soon  use  It  and  his  words  have  proved  correct. 
The  speaker  believed  the  58  pound  rail  to  be  the 
best  now  in  use. 

In  answer  to  a  question  as  to  what  proportion 
of  "seconds"  -Kas  made,  Mr.  Clark  replied  that 
formerly  it  was  as  high  as  30  per  cent,  but  now 
only  about  5  per  cent  Yet  during  the  past  year 
there  had  been  quite  a  demand  for  "seconds." 

E.  C.  Foster  asked  if  the  Pennsylvania  Steel 
Company  had  rolled  rails  longer  than  .30  feet.  Mr. 
Clark  replied  in  the  affirmative,  stating  that  while 
rails  100  feet  in  length  had  been  rolled  they  were 
found  clumsy  to  handle.  Mr.  Foster  remarked 
that  he  believed  companies  would  find  it  econom- 
ical to  buy  better  rails  at  higher  prices.  He 
thought  that  a  rail  six  Inches  deep  could  be  used 
to  advantage  even  if  rolled  in  lengths  greater  than 
30  feet,  for  there  would  be  a  saving  in  joints.  In 
reply  to  a  question  asked  by  E.  P.  Shaw  Mr. 
Clark  stated  that  his  company  would  roll  rails  100 
feet  long  if  ordered.  Mr.  Hapgood  remarked  that 
the  use  of  rails  CO  or  100  feet  in  length  would 
produce  curious  results  if  laid  in  Washington  or 
Tremont  street,  Boston. 

Maurice  Hoopes  was  called  upon  for  his  views 
on  bonding  rails.  The  practice  on  the  road  with 
which  he  was  connected,  he  said,  had  been  to  use 
channel  rails  with  hard  drawn  copper  wire  joints 
for  return  current.  It  had  been  found,  however, 
that  the  electrolytic  action  was  very  rapid,  and  it 
was  a  question  whether  copper  should  be  dis- 
carded for  something  else.  In  the  matter  of  se- 
curing the  wires  into  the  rails,  the  practice  had 
been  to  bond  with  three  holes  in  each  end  of  a 
channel  rail,  threading  the  wire  from  hole  to  hile 
so  as  to  secure  a  good  contact  for  the  return  cur- 
rent. Much  trouble  had  been  experienced  in 
bonding  charnel  rails  and  the  company  had  been 
unable  to  secure  just  what  it  needed. 

The  inclined  grooved  bond  had  been  first  used, 
but  great  dlfflculty  was  found  in  applying  this 
form.  If  there  was  any  vibration  at  all  the  wire 
was  certain  to  break  at  the  head  of  the  bond.  The 
new  kind  of  bond  which  the  company  was  now 
using  was  different  from  that  formerly  In  use.  At 
present  the  pin  which  was  employed  was  slightly 
larger  in  diameter  than  the  holes  into  which  it  was 
to  be  driven.  With  a  bond  of  proper  construction 
a  joint  could  be  made  very  accurately  without 
spoiling  the  wire,  for  when  a  pin  was  used  the 
bond  was  not  out  or  scraped  by  the  rail.  If  the 
wire  was  weakened  by  any  cut  or  scratch  it  would 
give  out  sooner  or  later.  The  bondicig  pins  were 
prepared  as  they  were  needed,  as  they  were  pur- 
chased in  such  form  that  it  was  necessary  to  do 
some  work  on  them  before  they  were  ready  for 
use.  Mr.  Hoopes  stated  that  he  had  found  it  a 
mistake  to  cut  or  scrape  the  wire  in  passing  it 
through.  It  was  customary  to  drive  a  drift  pin  into 
the  holes  so  that  the  wire  would  slip  in  easily. 
The  point  of  the  pin  was  also  applied  to  an  emery 
wheel  so  that  the  ragged  edge  was  removed  and  It 
would  slip  on  the  wire  easily.  It  had  been  the 
practice  to  drive  channel  bonds  Into  place  by  a 
few  hard  blows,  but  the  essential  point  was  to 
have  a  special  tool  by  the  use  of  which  the  bend- 
ing of  the  pin  e/en  in  the  slightest  degree  would 
be  obviated.  Mr.  Hoopes  said  he  had  found  it 
necessary  to  superintend  the  work  closely  so  that 
men  would  not  use  pins  that  were  improperly 
prepared,  for  if  so  the  wire  was  bound  to  break. 

Mr.  Hoopes  said  he  had  found  a  supplementary 
wire  useful  when  there  was  a  good  contact  with 
the  bonding  wires.  He  had  put  in  supplementary 
wires  for  the  reason  that  if  a  soft  spot  should  exist 
at  the  joints,  for  instance,  there  might  be  a 
broken  bond,  and  he  reasoned  that  what  might 
break  one  bond  might  destroy  another  and  even  a 
third.  A  tie  might  be  loose  and  If  lying  on  soft 
ground  might  cause  the  break  of  a  joint.  The 
supplementary  was  used  to  avoid  that  danger. 
The  presence  of  a  weak  spot  meant  a  loss  and  was 
a  menace    to  tratlic.     In    the   construction    work 


which  he  had  done  the  last  year  he  inclined  to 
the  belief  that  the  supplementary  wire  might 
have  been  dispensed  with  as  the  track  was  very 
stable.  In  bonding  turnouts  and  curves  he 
simply  tipped  in  the  wire  to  rails  while  in 
switches  and  frogs  he  departed  from  the  ordinary 
practice  and  tipped  in  a  No.  0  wire  and  made  it 
fit  the  track  right  along  AVhen  such  wires  car- 
ried a  much  larger  current  than  was  Intended 
danger  was  caused.  Insulated  wire  was  used  In 
this  case  because  it  happened  to  be  on  hand  and 
because  it  prevented  electrolytic  action.  With 
such  a  wire  if  one  got  into  trouble  on  one  line 
trouble  would  not  follow  on  another  line.  In  elec- 
trolysis there  was  always  danger.  If  it  were 
possible  to  keep  the  rails  from  the  earth,  or  if  the 
wires  were  laid  In  sand  they  would  last  much 
longer  than  if  they  were  in  damp  earth. 

The  only  way  to  be  certain  of  the  condition  of 
overhead  wires  was  to  make  frequent  tests  along  the 
line.     By   means  of   a  private  telephone   line  the 
company  was  able  to  test  exactly  the  losses  on  the 
line.     He  had  come  to  the  conclusion  after  noting 
variations  in  the  voltage  of  systems  that  it    was 
wise  to  put  In  larger  feeder  wires.     It  might  be 
that   there  was  a  loss   of  50   volts  on  an  overhead 
line  and  350   volts  on   the  underground   line.     If 
the  same  amount  of  copper  had  been  used  on  both 
the  positive  and  negative  sides  of  the  system,  the 
drop  In  voltage  would  not  be  nearly  so  great.    The 
way    to   determine   whether   the  loss   was  on  one 
side  rather  than  on  the  other   was   by  means  of  a 
voltmeter   test.      In   this  way  the  dlft'erence  be- 
tween the  loss   In  the  overhead   circuit   and  that 
in  the  ground   circuit  could  be   ascertained   and 
the  sum  of  these  two  losses  should  of  course  equal 
the  total  loss.      This  test  indicated  where  it  was 
advisable  to  use    additional    copper   in  order   to 
avoid  heavy  losses      By  means  of   these   careful 
tests  and  calculations  made  from  them  it  was  de- 
cided upon  which  side  of  the  circuit  to  apply  the 
remedy.       Old    rails    were   sometimes   found    to 
cause  trouble   by   creating  an   undue  resistance. 
Mr.  Hoopes  then  described   his  method  of  testing 
the  circuits  as  follows;     "We  start  out  with  a  car 
equipped  with  a  voltmeter,  and   stop  at  a  turnout 
to  test  the  voltage.     On  one  side   of  the   turnout 
we   may  get    150  volts   and  on    the  other  side  450 
volts.       We  know    then  that  the  trouble  is  at  the 
turnout.     We   bridge   over  the  tournout  with  the 
voltmeter    and    find   just  where  the  fault  is.       At 
times  I  have  found  joints   where    we  were  losing 
40  or  50  volts,  and  nearly  all  of  these    faults    were 
at  turnouts  or  switches.     Such  defects  signify  not 
only  the  loss  of  a  good  deal  of  energy  but   involve 
injury  to  the  track  construction  in  the  immediate 
locality.    The  escaping  current  causes  electrolytic 
action  and  injures  the  other  wires  which  form  the 
path  for  the  return  current.     Reverting   again   to 
channel  bonds  I   may   say   there   Is   considerable 
prejudice   against   them,    which  largely  is  due  to 
the  poor  work  which  often  attends  their   applica- 
tion.    Some  managers  think  there  is  a   great  loss 
where  such   bonds   are   used,    but  in  my  opinion 
such  bonds  when  properly  put  in  cause  very  little 
loss.     I  think  if  there  was  much  loss  there  would 
be  evidence  of  heat  or  corrosion,  but  as  we  find  no 
indications  of  the  kind  we  realize  that  there  is  not 
much  waste  going  on  at   the  joint.       I    may   say 
that   Mr.    Brown   has   made  an  invention  to  pre- 
vent corrosion  when  channel  bonds  are  employed. 
He    uses  a  taper  bond  thro"gh  which  there   Is  a 
hole.     The  bore  Is  the  same  diameter  throughout. 
He  sweats  this  on  the  wire  and   secures  the  best 
kind    of  electrical  contact.     There  Is  no  question 
that  this  meihod  is  excellent  and  better  than  any- 
thing else  yet   devised.     My  objection   to   using 
anything  else  would  be  that  the  channel  bond  ac- 
complishes all  that  we  need  of  it.      I  think   that 
copper   is  almost  too  soft  to  rivet  into  an  iron  or 
steel  rail.     I  believe  it  Is  better  to    use   an   iron 
channel   bond,    the   copper   being  simply  pressed 
into  the  holes  and  not  riveted.     I  used  for  a   time 
rivets    of    Norway  iron,  but   we   found   that  by 
tapping  any  of  them  on  the  head  they  would  show 
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that  they  were  loose.  I  have  never  seen  one  of 
them  that  would  keep  a  good  contact  right  along." 

In  response  to  a  question  of  Mr.  Weeks  Mr. 
Hoopes  said  he  saw  no  necessity  for  using  over- 
head wires  and  tapping  them  In  at  every  pole. 
Mr.  Weeks  mentioned  the  fact  that  during  the 
cold  weather  he  had  had  difBculty  from  the  fact 
that  bonds  broke. 

E.  P.  Shaw  stated  that  three  years  ago  after 
building  a  railway  he  did  not  have  time  to  bond 
the  rails.  The  cars  were  run  the  entire  season 
with  the  track  in  this  condition.  At  a  turnout 
horses  were  used.  The  earth  was  quite  damp  on 
the  line. 

Paul  Winsor  exhibited  the  rail  bond  invented 
by  Mr.  Brown  of  the  West  End  Company  of  Bos- 
ton, and  referred  to  by  Mr.  Hoopes  in  his  re- 
marks. 

Gilbert  Hodges,  in  a  brief  addrtss,  alluded  to  the 
changes  which  had  occurred  in  methods  of 
street  railway  construction,  Illustrating  his  re- 
marks by  having  sketches  of  various  types  of  Iron 
rails  which  were  In  use  years  ago.  All  railways, 
he  said,  had  to  encounter  the  same  difficulties 
with  joints.  The  man  who  should  invent  a  joint 
that  would  hold  up  the  track  so  that  it  would  not 
be  possible  to  tell  where  joints  were  located  would 
be  a  public  benefactor.  There  were  advantages  in 
using  long  rails,  such  as  had  been  alluded  to;  there 
were  also  objections,  one'  of  which  would  be  the 
difficulty  of  securing  proper  alignment.  In  build- 
ing a  road  too  much  importance,  he  thought,  was 
attached  to  e.xpanslon  and  contraction.  He  be- 
lieved that  only  the  very  slightest  space,  if  any, 
should  be  left  between  the  ends  of  the  rails. 

At  the  next  meeting  of  the  association,  which 
will  be  held  the  first  Thursday  In  March,  the 
topics  "Mutual  Insurance"  and  "Brake  Shoes 
and  Car  Wheels"  will  be  discussed. 


STORAGE    BATTERY   TRACTION    AT    WASH- 
INGTON, D.  C. 


Fonder  Question  in  St.  Louis. 


Of  the  St.  Louis  railway  managers,  John  Scul- 
lin,  of  the  Union  Depot  system;  Harry  Scullln, 
his  son,  and  Geo.  W.  BaumholT,  of  the  Lindell, 
have  been  very  energetic  in  trying  to  discover  a 
fender,  says  the  St.  Louis  Olohe-Democrat.  They 
have  all  traveled  exteusivelj'  with  that  view,  and 
Mr.  Baumhoff,  with  Gus.  Hegeman,  one  of  his 
lieutenants  on  the  Lindell,  has  conceived  a  fender 
which  he  thinks  will  be  an  Improvement  on  any 
known.  He  will  try  it  soon  on  his  road.  It  is 
simple  and  light.  When  raised  the  front  end 
reaches  just  below  the  projecting  drawbar,  and 
when  lowered  it  runs  on  small  wheels  on  the  track 
rails.  The  fender  is  lowered  by  a  small  crank, 
turned  about  three  Inches,  or  one  way  of  the  cir- 
cle, by  the  motorman.  The  perfected  fender, 
however,  will  have  no  crank.  It  will  be  raised  or 
lowered  automatically,  entirely  so,  or  by  a  button 
worked  by  the  motorman  with  his  foot.  In  cases 
of  accident,  or  Impending  accident,  this  impor- 
tant rail  w^y  employe  needs  his  hands  as  well  as 
"his  wits.  When  he  sees  he  Is  going  lo  run  into  a 
man  he  wants  to  put  on  his  brakes  as  well  as  shut 
off  his  power.  He  may  have  brain  and  presence  of 
mind  enough  to  work  his  feet  as  well  as  his  hands, 
but  he  certainly  hasn't  enough  to  compensate  for 
two  or  three  of  what  may  be  called  false  move- 
ments of  the  hands. 

For  the  information  of  inventors  it  may  be 
slated  In  safety  appliances  railway  men  demand 
the  following  qualifications;  Lightness,  neatness, 
simiiliclty,  safety,  durability,  and  to  be  at  the 
same  time  inexpensive,  automatic,  yielding, 
needing  no  attention,  capable  of  being  carried  ex- 
ceedingly close  to  and  conforming  with  the 
roadbed,  capable  of  passing  over  Immovable  ob- 
structions and  unevenness  of  road,  quickly  re- 
movable and  adaptable  to  any  car. 


Cleveland,  0.— Employes  of  the  Cleveland  Electric 
Railway  Company  have  been  arrested  on  the 
charge  of  running  cars  at  a  speed  greater  than 
that  permitted  by  the  city  ordinance. 


In  no  city  in  the  countrj'  has  the  storage  battery 
been  more  thoroughly  tested  than  in  Washington, 
D.  C.  Here  exhaustive  experiments  have  been 
made  upon  the  lines  of  the  Metropolitan  railway, 
under  the  direction  of  Geo.  W.  Pearson,  who  has 
been  president  and  active  manager  of  the  road  for 
nine  years.  A.  comprehensive  review  of  these  ex- 
periments by  Geo.  C.  Maynard,  giving  the  results 
of  the  trials  of  nine  different  types  of  cells,  has 
just  been  published  in  the  columns  of  the  Elec- 
trical Beview,  from  which  we  are  able  to  give  some 
interesting  details  of  these  extended  and  impor- 
tant trials. 

The  Metropolitan  Railroad  (not  counting  several 
branches)  is  a  double  track  road  five  and  one-half 
miles  long.  It  begins  on  the  hills  above  George- 
town and  ends  in  the  eastern  section  of  the  city, 
a  mile  beyond  the  capitol.  It  runs  through  the 
principal  business  and  residence  section  of  the 
city,  and  passes  the  capitol  and  eight  of  the 
principal  government  buildings.  The  travel  on 
the  line  is  Irregular,  and  at  times  exceedingly 
heavy.  There  is  not  a  hundred  feet  of  level  track 
in  the  whole  road.  The  grades  range  from  two 
and  one-halt  to  five  per  cent.,  and  there  are  43 
curves,  many  of  them  very  sharp.  The  sharpest 
curves  are  on  the  heaviest  grades. 

In  the  summer  of  1889  Mr.  Pearson  and  his 
associates  determined  not  to  add  one  more  to 
the  long  list  of  trilling  experiments,  but  to  oper- 
ate their  road  with  storage  battery  cars  if  it  were 
possible.  At  the  outset  they  engaged  the  services 
of  the  well-known  electrical  engineer,  Mr.  C.  O. 
MalUoux,  of  New  York,  who  had  made  a  special 
study  of  accumulators  ever  since  their  introduc- 
tion, to  design  a  suitable  plant  and  superintend  its 
construction  and  operation.  With  him  came  Mr. 
P.  H.  Chamberlain,  a  practical  electrical  expert, 
who  had  had  a  long  and  varied  experience  in 
work  of  this  character.  He  has  had  charge  of 
the  Metropolitan  power  house  and  all  the  details 
of  the  work  during  the  entire  time  it  has  been 
going  on. 

An  inspection  of  the  Metropolitan  Company's 
power  house  and  facilities  for  operating  the  bat- 
tery cars  clearly  evidences  the  seriousness  and  de- 
termination with  which  Mr.  Pearson  undertook 
the  work.  The  buildings  are  substantial,  spacious 
structures  erected  especially  for  the  work.  The 
boiler  house  is  50x00  feet,  and  contains  three 
Campbell  &  Zell's  200  horse  power  boilers  set  with 
Murphy's  mechanical  stokers  and  provided  with 
appliances  of  the  most  approved  and  efficient 
character.  The  engine  and  dj'namo  room  Is  05x85 
feet.  There  are  three  Wright  tandem  compound 
non-condensing  engines  of  230  horse  povver  each 
In  place,  with  foundations  laid  for  a  fourth  engine 
of  the  same  size.  The  principal  dynamos  are 
Thomson-Houston  100  kilowatt  machines,  capa- 
ble of  developing  a  current  of  320  volts  and  800 
amperes,  and  a  number  of  auxiliary  machines 
provided  with  ingenious  appliances  for  coupling 
them  in  various  combinations  afford  facilities  for 
supplying  any  desired  current.  The  station  Is 
equipped  with  an  exceedingly  complete  outfit  of 
the  best  Weston  testing  and  measuring  instru- 
ments. 

The  battery  house  is  85x123  feet,  two  stories 
high.  The  floors  are  built  of  cement,  laid  on 
heavy  Iron  supports,  and  are  thoroughly  acid 
proof.  The  arrangements  for  convenient  and 
rapid  handling  of  the  batteries  are  most  complete. 
This  building  faces  the  street  along  which  the 
main  track  runs,  while  the  engine  and  boiler 
houses  are  in  the  rear.  By  a  loop  from  the  main 
track  the  cars  are  run  through  the  building,  stop- 
ping on  a  platform,  on  each  side  of  which  Is  an 
elevator  operated  by  two  Thomson-Houston  15 
horse  power  motors.  The  batteries  arranged  in 
racks,  after  being  charged  In  the  upper  story  of 
the  building,  are  lowered  to  the  side  of  the  car, 
where  the  exhausted  cells  are  quickly  drawn  out 
and    the   fresh    ones    put     In.     This     equipment 


affords  facilities  for  handling  180  sets  of  accumu- 
lators, and  the  building  has  space  enough  for 
twice  that  number.  The  plant,  in  its 
present  condition,  can  easily  charge  60  sets 
of  accumulators  at  one  time.  In  addi- 
tion to  the  extensive  and  substantial  character  of 
the  buildings  above  described,  an  item  on  the  com- 
pany's cash  book  of  $387,000,  expended  in  con- 
structing the  plant  and  operating  the  motor  cars, 
substantiates  the  statement  that  the  company  has 
left  nothing  andone  to  worli  accumulators  for  all 
there  is  in  them.  Forty  cars  were  built  especially 
for  this  work,  and  fifteen  of  them  were  fully 
equipped  for  service.  The  highest  number  of 
cars  ever  out  on  the  road  at  any  one  time  was  ten. 
At  the  commencement  of  the  experiments,motors 
and  dynamos,  especially  designed  by  Engineer 
Mallloux,  were  built  for  the  company,  but  a  little 
later  those  made  by  the  Thomson-Houston  Com- 
pany were  tried  and  found  more  satisfactory. 
Two  fifteen  horse-power  motors,  weighing  1,090 
pounds  each,  were  used  on  each  car.  The  Balti- 
more Oar  Wheel  Company's  Improved  storage 
battery  truck  added  3,000  pounds,  and  the  total 
weight  of  the  car  thus  equipped  was  six  and  jne- 
half  tons.  The  horse  cars  on  the  Metropolitan 
line  weigh  about  two  tons  each. 

At  first  much  difficulty  was  experienced  with 
the  regulators,  but  Improvements  devised  by 
Messrs.  Mallloux  and  Chamberlain  soon  remedied 
this.  The  arrangements  of  circuits  to  secure  five 
distinct  rates  of  speed  were  as  follosvs: 

1.  Both  batteries  in  multiple,  motor  fields  and  armatures 
in  series. 

2.  Both  batteries  in  multiple,  motor  fields  in  series,  arma- 
ture in  multiple. 

3.  Both  batteries  in  series,  motor  fields  in  series,  arma- 
ture in  multiple. 

4.  Both  batteries  in  series,  motor  fields  and  armature  in 
multiple. 

5.  Same  as  4  with  f-t,  shunt  across  the  fields. 

To  sum  up  the  elements  of  the  undertaking, 
the  following  points  are  clear:  Steam  plant  per- 
fect; dynamos  and  accessories,  comprising  the 
charging  machinery,  everything  that  could  be 
desired;  facilities  for  handling  the  batteries  ad- 
mirable; cars  and  their  motor  equipments  of  the 
best;  the  track  newly  constructed  by  the  John- 
son Company,  of  02  pound  improved  grooved 
girder  steel  rail  and  in  excellent  order;  the  best 
professional  skill  obtainable;  intelligent,  skillful 
and  energetic  business  management — all  essential 
elements  to  success — and  success  must  have  been 
attained  had  the  performances  of  the  accumu- 
lators been  equal  to  the  company's  expectations 
and  the  promoter's  promises.  As  the  records 
stand,  failure  must  be  written  for  everj'  one  of 
them.  They  started  out  with  high  hopes  and 
ambitions,  but  hopes  were  doomed  to  disappoint- 
ment, while  ambitions  and  amperes  disappeared 
together. 

The  names  of  the  nine  companies  whose  ac- 
cumulators were  tested  will  be  designated  by 
number. 

No.  1.— The  car  was  equipped  with  P20  cells,  weighing  27 
pounds  each,  and  the  trial  lasted  about  seven  mouths. 
The  longest  run  made  on  one  charge  was  27'/^  miles.  When 
the  cells  were  new  thev  were  given  a  charge  of  100  ampere 
hours  and  the  discharge  was  SO  ampere  hours,  but  this 
creditable  performance  was  not  suatained.  After  being 
charged  and  discharged  a  few  times  the  eflicieucy  fell 
steadily  and  rapidly,  and  after  a  service  of  1,337  miles  the 
cells  were  entirely  exhausted  and  worthless.  This  feature 
of  rapid  depreciation  was  eKperienced  with  every  battery 
used.  In  no  instance  was  the  electromotive  force  allowed 
to  fall  below  l.Ti  volts  per  cell. 

No  2  was  one  of  the  most  promising  accumulators  ex- 
perimented with.  It  was  furnished  and  its  use  superin- 
tended in  person  by  one  of  the  best  scientific  and  practical 
electricians  in  the  country.  Niuety-si.x  cells,  32  pounds 
each,  comprised  the  outfit  for  a  car.  It  required  250  ampere 
hours  to  charge  tbesc  cells,  and,  in  return,  they  gavejutt 
■i;^  ampere  houi-s'  service,  never  making  more  than  six  and 
one-half  miles'  run  on  one  chari^e.  At  the  end  of  their 
36.5th  mile  they  were  dumped  into  the  scrap  pile. 

No.  3  was  another  serious  disappointment.  One  set  of 
96 cells,  33  pounds  each,  was  first  procured,  aud  its  service 
proved  so  satisfactory  that  the  company  ordered  equip- 
ments for  10  additional  cars.  The  latter  were  failures. 
Tlie  first  was  charged  iu  100  ampere  hours,  discharged  in 
HO  ampere  hours  and  ran  2I3,i  miles  on  oue  charge.  The 
record  of  the  others  shows  420  ampere  hours'  charge  and  43 
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ampere  hours'  discharge,  with  a  run  of  only  nine  and  one- 
half  miles.  The  total  service  of  the  best  car  on  which 
this  system  was  used  was  660  miles.  After  this  discourag. 
ing  espetience  there  came,  with  serene  confidence  and 
high  hopes,  the  promoters  of 

No.  4.— Ninety-six  43  pound  cells  were  used.  After  care- 
fully and  faithfully  giving  them  a  charge  of  450  ampere 
hours,  the  car  was  put  on  the  road,  made  a  fitful  and 
feeble  run  of  exactly  5,000  feet,  and  never  turned  a  wheel 
again.  Horses  hauled  the  car  home,  and  the  accumulator 
expert  left  the  city  before  daybreak. 

No.  5.— The  staying  qualities  of  this  battery  were  vouched 
for  by  business  managers  and  electricians  of  high  charac 


ELECTRIC  RAILWAY  AT  HANOVER, 
GERMANY. 


Since  last  spring  three  electric  lines  have  been 
equipped  in  the  city  of  Hanover,  Germany.  About 
seven  miles  of  road  are  now  in  operation,  and 
within  the  next  few  months  eight  miles  and  a  half 
in  addition  will  be  ele_ctrically  equipped.  The 
contract  for  the  electrical  equipment  was  award- 
ed to  Siemens  &  Halske,  and  several  features  quite 
different  from  American  practice  are  to  be   noted 
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ter  and  long  experience.  There  were  113  cells,  32  pounds 
each,  in  a  set.  Their  record  ia  ampere  hours  is  100  charge 
to  80  discharge  for  the  first  few  trips,  after  that  they  fell 
artay  rapidly.  Twenty-two  miles  was  their  longest  single 
run  and  3,243  miles  ruined  them. 

No.  6.— The  operation  of  this  battery  was  superintended 
by  two  experts  representing  its  manufacturers.  After  re- 
ceiving a  charge  of  250  ampere  hours  it  rewarded  its  owners 
by  discharging  itself  in  26  ampere  hours,  gttling  the  car 
three  miles  away  from  the  power  house  before  breaking 
down.    It  was  never  tried  again. 

No.  7. — One  hundred  and  ten  cells,  32  pounds  each,  am- 
pere hours  100  charge  to 86  discharge,  longest  run  22  niilei, 
total  service  before  breaking  down  2,227  miles. 

No.  8.— Ninety-six  cells,  44!4  pounds  each,  ampere  hours 
charge  100.  discharge  86,  longest  run  22^  miles,  tot:il  serv- 
ice 4,123  miles. 

No.  9.— One  hundred  and  twelve  cells,  32  pounds  each, 
ampere  hours  charge  100,  discharge  43,  longest  run  1054 
miles.    These  batteries  failed  alter  running  70  miles. 

The  best  batteries  tested  did  not  stand  more 
than  twenty-seven  days'  actual  service,  and  the 
cost  of  running  the  cars  by  five  of  the  most  serv- 
iceable batteries  ranged  from  twelve  and  a  half 
cents  to  thirty-seven  cents  per  car  mile.  The  cost 
of  running  horse  cars  on  this  line  is  about  six 
cents  per  car  mile. 

The  causes  of  failure  are  numerous  and  not  easy 
to  enumerate.  Buckling  plates,  excessive  heat- 
ing, loosening  of  active  material,  short  circuiting 
of  cells  from  various  causes,  general  rapid  de- 
terioration of  positive  plates,  sudden  and  some- 
times unaccountable  loss  of  current,  destruction 
of  connections  by  acid,  are  some  of  the  more 
marked  eccentricities  of  the  accumulators. 

After  more  than  four  years  of  intelligent  and 
persevering  effort  the  undertaking  has  been  sus- 
pended. The  motionless  machinery,  the  idle  cars 
and  valuelss  batteries,  the  enormous  hole  In  the 
company's  bank  account  are  full  of  significance. 
Every  available  means  to  attain  success  was  tried, 
and  failed.  The  experiment  has  settled  many 
vexed  questions,  exploded  some  humbugs  and  will 
be  of  great  value  to  all  persons  interested  in  street 
railroads.  It  has  made  it  clear  that,  up  to  the 
present  lime,  science  and  art  have  not  produced  a 
storage  battery  capable  of  supplying  power  to 
practically  operate  such  roads  as  the  Metropolitan. 


in  the  construction.  The  overhead  construction 
is  of  the  usual  type;  the  contact  wires  being  sus- 
pended above  the  center  lines  of  track,  from  span 
wires  reaching  across  the  streets  or  roads,  and 
hanging  in  their  turn  from  ornamental  steel  poles. 
On  the  streets  in  the  town  itself,  where  the  line  of 
buildings  comes  up  to  the  footway,  the  span  wires 
are  hung  from  insulators  carried  on  brackets  that 
are  attached  to  the  houses.  At  points  where  the 
line  Is  single  track  only,  and  therefore  lies  along- 


By  the  use  of  such  a  device, they  state,  it  is  possible 
to  make  the  overhead  construction  at  curves, 
points  and  crossings  very  much  less  complex  and 
expensive.  Inasmuch  as  the  great  width  of  the  con- 
tact frame  (practically  as  great  as  that  of  the  car 
body  itself)  allows  greater  angles  In  the  contact 
wire  than  would  be  otherwise  permissible. 

The  overhead  conductor  is  strung  at  a  height  of 
lOi  feet  above  the  level  of  the  rails.  Great  pre- 
cautions are  taken  to  secure  good  insulation.  The 
lines  are  divided  into  sections  each  one  of  which 
is  provided  with  a  lightning  arrester. 

The  current  is  returned  through  the  rails,  which 
are  carefully  bonded.  There  has  been  little  leak- 
age and  but  little  trouble  has  been  experienced  by 
the  telephone  company  even  when  the  earth 
connections  are  in  proximity  to  the  rails. 

The  power  station  is  on  the  ground  level  in  the 
Ihmestrasse,  near  the  river  Ihme.  The  power 
house,  car  barn,  a  building  used  for  offices  and 
also  a  residence  for  some  of  the  staff  are  located 
at  this  point.  The  power  house  is  about  130  ft. 
long  by  11.5  ft.  wide,  with  a  height  of  some  20  ft. 
to  the  rise  of  roof.  It  is  divided  by  party  walls 
into  rooms,  serving  for  boiler  house,  engine  and 
dynamo  room,  and  workshop. 

Two  boilers,  of  the  water  tube  type,  are  installed 
at  present,  each  of  a  heating  surface  of  about 
000  square  feet,  and  working  at  a  pressure  of  l.'iO 
pounds  to  the  square  inch.  There  is  sufficient 
room  in  the  boiler  house  for  two  more  of  similar 
cap)aclty.  Two  Worthlngton  steam  pumps  and 
two  injectors  serve  to  feed  the  boilers,  and  the 
condensers  also.  In  the  engine  room  are  two 
horizontal  compound  condensing  steam  engines, 
each  Indicating  a  normal  output  of  about  300  or 
.300,  as  a  maximum,  at  135  revolutions  per  minute. 
These  are  coupled  direct  to  large  ring  dj-namos, 
of  Gramme  circular  type,  having  an  output  of 
400  amperes  each  at  a  pressure  of  .500  volts. 

The  car  barns  have  a  capacity  of  30  motor  cars, 
and  are  provided  with  a  series  of  pits.     The  build- 
>  ins   Itself   Is  of  light  ironwork,  roofed  with   cor- 
rugated  iron:  skylights   and  windows  at  the  side 
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New  York,  N.  Y. — The  Chamber  of  Commerce  has 
adopted  a  resolution  authorizing  the  president  to 
appoint  a  committee  to  consider  the  question  of 
rapid  transit  and  ascertain  what  action  could  ad- 
vantageously be  taken  by  Ihe  organization. 


side  the  footway,  the  contact  wire  is  suspended 
from  brackets  attached  to  the  poUs.  Outside  of 
town,  wooden  poles  are  used. 

The  trolley  wheel  contact  is  dispensed  with 
altogether.  Instead  of  the  wheel  the  company 
uses  a  framework  of  wire  rectangular  In  shape  and 
supported  and  held  against  the  overhead  conduct- 
or by  two  poles.  The  appearance  ,of  the  rec- 
tangular framework  is  certainly  decidedly  clumsy 
In  comparison  with  a  trolley  wheel.  The  Install- 
ing firm  claims  for  it  many  advantages,    however. 


serve  to  give  plenty  of  light  for  inspeciionof  cars, 
etc. 

The  area  between  the  power  house  and  car 
barns  is  used  as  a  shelter  for  trail  cars,  twelve  of 
which  can  be  accommodated  under  its  glazed 
roof.  Transfer  tables  on  cross  lines  at  each  end 
of  the  car  barns  serve  to  carry  the  motor  cars,  so 
that  they  may  be  run  upon  anj'  desired  line  in  the 
barn  Itself.  A  much  larger  barn,  to  contain  100 
cars.  Is  projected,  and  will  probably  soon  be 
erected. 
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The  rolling  stock  at  present  comprises  18  motor 
cars:  these  each  carrying  32  persons,  with  sitting 
accommodation  for  14.  A  15  horse  power  electric 
motor  is  hung  between  the  two  car  axles,  so  that 
ttie  weight  maj'  be  equall3'  spread.  Chain-gearing 
— with  a  single  reduction  of  speed — is  employed 
to  connect  the  motor  spindle  with  the  car  axle; 
and  there  is  a  flexible  suspension  provided  be- 
tween motor  frame  and  the  car,  to  avoid  shocks 
at  starting  and  while  running.  Hand  brakes  are 
used.  For  lighting  the  cars,  a  lamp  is  fixed  on 
each  platform  in  the  roof,  with  three  inside  the 
car  itself. 


ELECTKOLYTIC    EFFECTS  IN  STREET  RAIL- 
WAY RETURN  CIRCUITS;  THEIR 
CAUSE  AND  PREVENTION. 


Proposed  Subway  in  Boston. 


The  plan  which  the  Boston  subway  commis- 
sioners have  drawn  up  for  submission  to  the 
legislature  asks  the  latter  to  grant  permission  to 
the  Boston  city  government  to  borrow  $5,000,000 
for  the  building  of  the  subway.  The  cost  of  con- 
struction alone  will  be  inside  of  $3,500,000,  they 
estimate,  but  $1,500,000  additional  will  be  neces- 
sary to  pay  for  land  and  buildings  that  may  have 
to  be  taken,  and  for  damages,  etc.  This  estimate 
of  the  cost  has  not  been  reached  without  careful 
investigation  by  the  commissioners.  Borings 
have  been  made  by  competent  men  to  deter- 
mine the  compositioniof  the  soil  under  the  surface 
of  the  street  throughout  the  entire  length  of  the 
route,  so  that  the  engineers  know  just  what  they 
will  have  to  encounter. 

The  car  tracks  will  be  about  18  feet  below  the 
surface  of  the  street.  But  as  the  platforms  will 
be  on  a  level  with  the  steps  of  the  electric  cars 
they  will  be  only  about  16  feet  under  the  ground. 

A  flight  of  20  or  so  steps  will  lead  from  the 
street  to  the  subwaj'.  It  is  possible  that  large 
storekeepers,  like  Houghton  &  Button,  may  want 
to  arrange  for  entrances  to  the  subwaj'  from  their 
stores.  This  will  be  allowed  if  the  commissioners' 
bill  goes  through.  » 

There  will  be  no  smoke,  steam  or  gas  in  the 
tunnel  to  taint  the  air,  and  the  ventilation  will 
be  of  the  best.  It  will  be  well  lighted  by  elec- 
tricity, and  attractive,  being  lined  with  white 
porcelain  faced  brick.  There  will  also  be  tile 
drains  and  iron  roof.  The  approaches  are  to  be 
made  as  artistic  as  possible,  Mr.  Olmstead  being 
In  charge  of  that  portion  of  the  work. 

There  will  be  other  uses  for  the  subway  than 
for  electric  oars,  for  sidewalks  will  be  run  through 
it,  and  it  is  believed  that  in  stormy  weather  or  on 
hot  days  they  will  be  well  patronized  by  pedes- 
trians. The  bill  will  also  provide  that  the  com- 
missioners may  place  a  conduit  or  conduits  in  the 
subway  for  electric  wires,  water  and  gas  mains. 
At  the  northern  terminus  on  Causeway  street 
there  will  be  room  enough  for  six  or  eight  car 
tracks,  which  will  make  ample  room  for  switch- 
ing cars,  etc. 

It  is  said  that  the  cost  of  the  long  subway  will 
be  more  economical  than  the  short  one,  which 
was  first  proposed.  The  long  one  will  be  10,000 
feet  long  and  cost  $3,500,000,  while  the  estimated 
cost  of  the  one  authorized  by  the  legislature  of 
last  year,  and  which  was  accepted  by  Boston's 
city  government,  a  subway  3,700  fe<M  long,  was  to 
cost  %2,(KW,IK)0.  The  mlllicn  and  a  half  which  is 
to  be  asked  for  above  the  simple  cost  of  construc- 
tion will  be  used  for  the  purchase  of  land,  largely. 
This,  the  commissioners  gay,  is  rather  in  the 
nature  of  an  investment  by  the  city.  For  It  is 
likely  that  the  building  of  the  subway  will  cause 
an  appreciation  of  values. 

The  work  of  coDStructlon  will  take  two  years. 
It  Is  estimated,  and  the  tunnel  will  be  built  in 
Sf;ction8. 

The  West  End  railroad  will  have  to  pay  for  the 
use  of  the  subway.  It  will  probably  be  eompelled 
to  pay  an  amount  eijual  to  the  Interest  on  the 
cost  of  construction.  This  iwlll  be  provided 
In  the  bill  which  will  be  presented  to  the 
legislature. 


BY  W.  NELSON  SMITH. 
(Second   Article.) 

So  it  comes  about  that  these  underground  conduct- 
ors, surrounded  with  soil,  always  more  or  less  damp 
and  sometimes  containing  active  chemical  com- 
pounds, and  compelled  to  carry  electric  currents 
of  considerable  strength,  are  subjected  to  electro- 
lytic action.  The  imperfect  connections  of  bonds 
with  rails,  and  the  inadequate  size  of  the  bonds 
themselves,  often  bring  about  electrolytic  effects 
that  tend  to  make  the  connections  still  worse  and 
sometimes  destroy  the  bonds  altogether.  That 
the  resistance  of  the  earth  really  does  amount  to 
something  is  shown  by  the  fact  that  two  separate 
sets  of  pipes,  for  example  water  and  gas  pipes, 
may  have  such  accidental  connections  with  the 
rails  at  points  distant  from  each  other  that  the 
difference  of  potential  between  them,  even  at 
points  but  a  few  feet  apart,  may  be  sufficient  to 
run  a  small  motor.  Such  things  have  actually 
happened  in  Boston  and  vicinity.  The  loss  of 
power  that  may  be  occasioned  in  this  way  is  not 
pleasant  for  a  street  railway  company  to  contem- 
plate, even  if  no  one  is  shrewd  enough  to  profit  by 
it.  The  amount  of  power  lost  by  leakage  between 
two  such  sets  of  conductors >  may  be  considerable. 

It  seems  to  be  pretty  clearly  demonstrated  by 
these  widely  observed  efl'ects,  that  the  current  will 
usually  prefer  a  metallic  path  to  an  earthy  one. 
Almost  any  metallic  path  seems  to  have  less  resist- 
ance than  the  earth,  unless  the  latter  be  ex- 
tremely moist,  in  fact,  almost  saturated.  It 
should  also  be  borne  in  mind  that  besides  the 
actual  resistance,  in  ohms,  of  circuits  that  include 
electrolytes,  there  is  also  the  counter  electromo- 
tive force  due  to  chemical  affinity,  which  must  be 
overcome  in  order  to  set  up  and  maintain  electrol- 
ysis. In  the  case  of  water,  this  counter  electro- 
motive force  is  about  li  volts  for  every  pair  of 
electrodes.  Several  such  electrolytic  localities  in 
series,  scattered  along  a  return  circuit,  will  of 
themselves  make  an  appreciable  drop  in  potential, 
aside  from  that  due  to  resistance  alone.  The 
moist  spots  chosen  for  grounds  along  the  line,  and 
at  the  power  house,  are  thus  likely  to  be  actual 
sources  of  loss,  aside  from  the  destructive  effects 
on  the  grounds  themselves,  and  on  their  track 
connections. 

Evidently  It  is  necessary  in  order  to  avoid  elec- 
trolytic effects  to  make  use  of  the  earth  as  little 
as  possible,  and  to  depend  altogether  on  positive 
metallic  connection,  making  it  of  as  low  resistance 
as  possible. 

There  are  three  ways  of  reducing  the  resistance 
by  providing  an  all-metallic  circuit:  First,  by 
using  the  double  overhead  trolley  system,  or  Its 
equivalent  in  the  form  of  track  feeders;  second, 
by  so  heavily  bonding  the  rails,  and  inserting  ade- 
quate metallic  connection  between  the  track  and 
power  station,  that  the  resistance  of  the  current's 
legitimate  path  is  reduced  to  a  small  fraction  of 
its  usual  value,  and  third,  by  the  three  wire  sys- 
tem of  distribution. 

There  Is  still  another  possible  way  of  obviating 
electrolytic  effects — the  alternating  current.  But 
as  the  alternating  current  motor  has  not  yet  been 
so  perfected  that  it  can  successfully  operate  un- 
der the  conditions  Imposed  by  street  railway 
practice,  that  method  cannot  be  considered  here, 
save  as  a  future  possibility.  The  double  overhead 
trolley  system  was  one  of  the  pioneer  methods  of 
operating  electric  railways,  but  Is  now  generally 
considered  obsolete.  Its  advantages  are  that  it 
does  away  with  all  ground  connections  and  con- 
sequent interference  with  telephone  and  similar 
circuits;  and  of  course  It  obviates  the  more  serious 
dllllculties  now  under  consideration.  There  Is 
also  less  danger  from  the  various  electrical 
(roubles  with  motors,  that  are  incident  to  the  per- 
manent grounding  of  the  armat\ire  and  Held  mag- 
net cores    wlilch  Is  necessary  in  llie    siiigli'  trolley 


system.  And  as  connection  with  the  rail  is,  in 
this  case,  of  no  electrical  Importance,  the  pres- 
ence of  snow  or  mud  on  the  rail  is  not  the  impedi- 
ment to  operation  that  it  is  with  the  single  trolley. 
On  the  other  hand,  it  has  the  great  disadvantage 
of  being  mechanically  clumsy,  with  respect  to  the 
construction  and  maintenance  of  overhead  frogs, 
crossings,  etc.,  and  the  successful  operation  of  the 
trolley.  It  Is  more  dllBcult  to  keep  the  two  sides 
of  the  circuit  properly  insulated  from  each  other, 
and  the  cost  of  copper  necessary  for  a  line  of  any 
size  is  immensely  greater  than  with  the  single 
trolley  system.  Public  opinion  Is  generally 
opposed  to  it,  on  the  score  of  unsightliness. 

Conductivity  being  the  question  at  issue,  the 
conditions  governing  the  amount  of  copper  re- 
quired should  be  considered.  According  to 
Sprague,  "with  anj'  given  work  done,  loss  on  the 
line,  and  electromotive  force,  the  weight  of  copper 
will  vary  as  the  square  of  the  distar.ce  and  its 
cross-section  directly  as  the  distance."  This  is 
for  an  all-metallic  circuit,  where  the  resistances  of 
both  sides  of  the  circuit  are  assumed  equal. 
These  are  the  conditions  of  a  double  trolley  system. 
According  to  the  foregoing  law,  if  the  distance  of 
transmission  of  a  given  amount  of  power  be 
doubled,  the  weight  of  copper  is  multiplied  by 
four;  if  trebled,  there  must  be  nine  times  the 
original  weight  of  copper,  and  so  on.  It  is  very 
evident  that  a  double  trolley  system  means  either 
a  tremendous  amount  of  copper,  or  else  a  "drop" 
in  the  line  that  would  prevent  economical  opera 
tlon.  For  a  large  system  it  would  be  out  of  the 
question  altogether. 

Coming  next  to  the  scheme  of  depending  al- 
together on  track  feeders  or  an  overhead  copper 
return  for  a  single  trolley  system,  it  is  evident  that 
so  fpr  as  concerns  the  copper  required,  this 
practically  amounts  to  a  double  overhead  trolley, 
because  the  earth  is  left  out  of  consideration 
altogether,  and  the  resistances  of  the  two  sides  of 
the  circuit  are  equal,  as  before.  As  far  as  con- 
cerns the  cost  of  copper,  this  method  is  open  to 
the  same  objections  as  the  former,  except  that  It 
has  greater  advantages  In  the  matter  of  Insula- 
tion. 

The  second  method,  in  general,  involves  the  use 
of  the  track  to  as  great  an  extent  as  possible,  as 
the  negative  side  of  the  circuit.  The  rails  of  a 
raad  built  to  operate  motor  cars  must  be  very 
heavy;  this  has  been  proved  by  experience.  This 
means  a  large  cross-section  of  rail,  and  cross- 
section  means  conductivity.  A  90-pound  girder 
rail,  such  as  Is  often  used  by  roads  with  heavy 
traffic  in  large  cities,  has  about  9  square  inches  of 
cross-section.  The  conductivity  of  9  square 
inches  of  iron  is  about  that  of  IS-  square  inches  of 
copper.  Bonding  is  of  course  necessarj',  and  In 
order  to  be  thoroughly  efficient,  the  area  of  the 
bonds  should  aggregate  about  one-sixth  that  of 
the  rail.  A  double  track  of  90-pound  rails  is  the 
equivalent  in  carrying  capacity  of  six  square 
inches  .of  copper,  if  only  It  be  bonded  with  that 
amount  of  copper  for  all  four  rails.  It  is,  of 
course,  necessary  to  connect  the  tracks  directly 
with  the  generators  by  copper  or  iron  conductors 
of  no  less  conductivity.  There  are  certainly  very 
few  stations  which  could  not  safely  Intrust  all 
their  returning  current  to  a  few  such  tracks.  Six 
square  inches  of  copper  means  a  carrying  capacity 
of  0,000  amperes,  supposing  the  track  to  have  been 
bonded  to  that  extent.  In  any  case,  the  bonding 
may  be  put  in  with  a  cross  section  sufliclent  I'or 
whatever  carrying  capacity  the  size  of  the  jilant 
may  demand,  with  the  assurance  that  the  rail 
area  Is  of  ample  capacity  for  taking  care  nf  any 
current  likely  to  be  put  through  it.  There  Is  no 
doubt  that  the  ri'sistancc  of  such  a  return  can  be 
estimated  with  tolerable  accuracy,  and  this.  In 
turn,  win  facilitate  the  computation  of  the  over- 
head copper,  and  make  It  less  a  matter  of  guess- 
work. 

There  are  a,  number  of  devices  used  for  bonding 
rails,  that  most  widely  used  being  the  "channel 
pill."     lint  Irheri'    is    no   doubt  that  the  electrical 
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connectioD  afforded  by  this  cheap  and  easy  appli- 
ance Is  extremely  uncertain.  The  fit  is  very  im- 
pertoot,  and  a  bad  fit  means  not  only  Increase  of  re- 
sistance but  also  access  of  moisture,  and  moisture 
means  corrosion.  The  question  is,  to  secure  a  device 
that  makes  so  tight  a  joint  in  the  rail  as  not  only 
to  secure  good  electrical  connection,  but  also  to 
exclude  moisture.  There  has  recently  been  put 
on  the  market,  by  a  well-known  supply  firm,  a 
bond  which  is  one  step  in  advance  of  the  channel- 
pin  to  this  extent,  that  the  split  bushing,  tapered 
on  the  outside,  which  encircles  the  end  of  the 
bond  wire,  grips  the  wire  all  the  way  around,  and 
so  makes  a  better  connection  with  it,  as  well  as 
with  the  rail,  when  driven  into  the  hole.  Still  it 
is  open  to  the  objections  of  making  the  current 
traverse  four  joints,  in  passing  from  one  rail  to 
the  other  and  also  of  including  an  opening  (the 
slit  in  the  bushing)  that  may  admit  moisture  to 
the  joint  unless  it  is  absolutely  closed. 

Further  improvement  is  shown  in  the  "one- 
piece"  bond,  of  which  there  are  several  varieties. 
Two  are  pre-eminently  good:  The  "solid-end" 
bond,  and  the  "thimble-end"  or  hollow-rivet 
bond.  The  former  is  a  single  heavy  wire  with  a 
flange  or  collar  swaged  or  upset  on  it,  one  inch  or 
more  from  each  end.  The  bond  is  inserted  into 
the  liole  in  the  rail  until  the  collar  sets  firmly 
against  the  web;  the  end  protruding  from  the 
other  side  of  the  web  is  then  riveted  over  so  that 
the  bond  is  locked  firmly  into  the  rail  without  the 
assistance  or  intervention  of  any  other  piece  of 
metal.  Or,  the  hole  can  be  taper-reamed,  and  the 
protruding  end  of  the  bond  upset  into  the  hole  so 
as  to  completely  fill  it — the  larger  end  being  on 
the  outside;  this  also  locks  it  firmly  in  place. 

The  "hollow-rivet"  bond  has  each  end  in  the 
form  of  a  thimble,  formed  by  forging  or  upsetting 
the  end  of  the  bond  to  a  larger  diameter  for  an 
inch  or  more,  and  drilling  a  hole  in  it  axialiy. 
Placing  this  enlarged,  thimbleshaped  head  in  the 
rail-hole  and  driving  a  little  tapered  iron  pin  into 
it,  it  is  expanded  equally  on  all  sides  against  the 
circumference  of  the  hole,  making  a  joint  as 
nearly  perfect  as  possible,  just  as  a  boiler  flue  is 
expanded  into  the  tube-sheet.  The  end  of  the 
thimble  has  several  short  slits  in  it,  so  that  it  can 
be  spread  or  clinched  against  the  web  before 
driving  the  pin. 

Other  things  being  equal,  the  dift'erence  in  the 
etficiencies  of  these  two  "one-piece"  bonds 
depends  on  the  relative  excellence  of  their  con- 
tacts. The  one  that  fills  the  hole  most  completely 
is  the  better.  The  question  is,  whether  hammer- 
ing endwise, or  expanding  by  lateral  pressure  from 
within,  produces  the  better  flow  of  metal.  When 
the  solid-end  bond  is  riveted  over,  most  of  the 
work  of  riveting  is  likely  to  be  expended  in  form- 
ing the  head,  rather  than  in  expanding  the  shank 
that  is  inside  the  hole.  But  the  best  results  can 
only  be  obtained  when  the  'Shank  of  the  rivet  is  in 
the  closest  possible  contact  with  the  iron  of  the 
rail,  because  the  contact  made  by  the  head  and 
flange  of  the  bond  against  the  sides  of  the  web 
cannot  be  absolutely  good  on  account  of 
rust  and  the  roughness  of  the  surfaces. 
Therefore, If  the  act  of  riveting  does  not  thoroughly 
e.x-pand  or  upset  the  metal  into  the  hole,  its  value, 
electrically,  is  not  what  it  ought  to  be.  In  the 
case  of  the  hollow  rivet  bond,  on  the  other  hand, 
pressure  Is  brought  against  the  metal  of  the 
thimble  in  such  a  way  that  it  absolutely  fills  the 
hole,  and  makes  the  best  possible  contact  at  the 
best  possible  place. 

Another  fact  worth  taking  into  account  con- 
cerning the  hollow-rivet  bond  is  the  compara- 
tively large  diameter, and  consequently  large  super- 
ficial area  of  contact,  of  the  head .  The  resistance 
of  iron  being  about  six  times  that  of  copper,  there 
should  be  six  times  the  sectional  area  of  the 
copper  in  actual  contact  with  the  surface  of  the 
iron,  in  order  to  make  the  area  of  contact  against 
the  iron  of  the  same  conductivity  as  the  copper. 
This  condition  can  be  more  readily  approximated 
by  the   hollow-rivet   bond   than  by   any  other,  if 


contact  in  the  hole  only  be  considered.  The  solid- 
end  bond  may  have  sufficient  area  when  headed 
up,  including  both  the  surface  bearing  against 
the  interior  of  the  hole,  and  the  inner  surfaces  of 
the  flange  and  riveted  head;  but  as  pointed  out 
above,  good  contact  with  anything  except  a  clean, 
newly  faced  surface  is  very  uncertain.  This 
principle  of  increasing  the  area  of  contact  with 
the  power  conductor  inversely  as  its  conductivity, 
when  two  conductors  of  different  conductivities 
are  placed  in  contact,  is  also  followed  in  designing 
the  field  magnets  for  dynamos,  where  the  magnet 
cores  are  often  of  wrought-lron  and  the  pole 
pieces  of  cast-iron  whose  magnetic  conductivity 
Is  about  half  that  of  wrought-iron. 

There  are  other  varieties  of  bonds  made  in  imi- 
tation of  the  solid-end  "one-piece"  bond.  In  one 
of  them  the  flange  or  collar  is  soldered  to  the  bond 
wire,  a  short  distance  from  its  end.  In  another, 
this  collar  is  a  loose  washer,  which  is  held  from 
slipping  back  on  the  bond  wire  by  sharply  bend- 
ing the  wire — the  washer  having  a  groove  or 
hollow  cut  across  it.  Into  which  the  bend  fits. 
Holding  the  washer  against  the  Inside  of  the 
rail  by  pressure  on  the  bend,  the  end  protruding 
on  the  outside  Is  riveted  up.  Both  these  last 
named  varieties  may  have  the  same  efficiency  of 
Internal  contact  as  the  solid-end  bond  first  men- 
tioned, provided  their  flanges  do  not  get  shaky. 
( To  be  confinued.) 


EI-EGTBIC  RAILWAY  MOTOES:   THEIR  CON- 
STEUCTION  AND  OPERATION. 


BY  NELSON  W.  PERRY, 

(Sixth  Article.) 

MEASURING  THE   CtTKRENT. 

Before  passing  on  to  another  subject  It  may  be 
well  to  call  attention  to  something  else  we  have 
accomplished  in  the  simple  instruments  we  have 
made.  We  have  talked  of  amperes  and  volts  and 
ohms,  the  three  yardsticks  by  which  we  measure 
electrical   phenomena,  and  have  solved  a  number 


of  problems  involving  these  terms,  but  have  said 
nothing,  as  yet,  as  to  how  the  volts  and  amperes 
of  a  current  or  the  ohms  of  a  circuit  are  deter- 
mined. We  are  all  probably  aware  that  the 
amperes  are  measured  by  an  ammeter  and  the 
volts  by  a  voltmeter,  but  we  may  not  know  on 
what  principle  either  of  these  instruments  is  con- 
structed. We  do  know,  however,  that  if  we  have 
the  volts  and  amperes  we  can  determine  the  re- 
sistance in  ohms  by  Ohm's  law,  but,  as  a  matter 
of  fact,  we  have  constructed  a  device  which,  by 
slight  modification,  is  capable  of  measuring  both 
the  volts  and  ohms. 

We  have  already  stated  incidentally  that  the 
magnetizing  power  of  a  solenoid  is  equal  to  the 
number  of  amperes  flowing  through  it  multiplied 
by  the  number  of  convolutions  or  windings.  To 
state  it  in  another  way,  the  amount  of  pull  which 
a  solenoid  will  exert  upon  a  soft  iron  core  partly 
inserted  is  also  equal  to  the  product  of  the  cur- 
rent In  amperes  multiplied  by  the  number  of 
turns.  It  may  be  well  to  prove  this  roughlj', 
which  we  can  do  by  suspending  again  our  short 
piece  of  soft  iron  wire  by  a  thread   tied  to  its 


center  and  proceeding  as  follows:  Connect 
up  the  battery  with  a  few  feet  of  wire  and 
bend  its  center  into  a  loop  ol  one  turn 
(Fig.  7)  and  present  this  loop  to  one  end 
of  the  wire.  We  have  here  a  solenoid  of  one  turn 
and  it  will  tend  to  suck  the  wire  into  itself.  The 
attraction  will  be  comparatively  feeble  to  be  sure, 
but  much  stronger  than  one  would  suppose  who 
had  not  tried  it;  but  note  as  carefully  as  possible 
its  strength.  Next  bend  another  loop  so  that  we 
have  a  solenoid  of  two  turns  (Pig.  8).  The  pull 
will  be  perceptibly  stronger.  A  third  loop  will 
increase  the  suction  still  more,  and  so  on.  If  it 
were  convenient  for  us  to  do  it  we  could  show 
that  If  we  could  double  the  current  in  the  single 


loop  the  increase  of  pull  would  be  exactly  the 
same  as  that  obtained  by  adding  a  second, loop. 
Now  if  we  have  a  solenoid  of  any  number  of 
turns,  it  does  not  make  any  difference  how  many, 
and  pass  a  known  current  through  it  and  measure 
the  pull  on  the  dial  of  a  spring  balance,  or  in  any 
other  convenient  way,  marking  the  point  where 
the  dial  hand  rests  when  the  current  is  on  full, 
and  then  measure  the  pull  when  twice  this  current 
and  three  times  and  four  times  this  current  are 
passing,  marking  each  time  the  point  where  the 
dial  hand  rests,  we  will  have  a  meter  which  will 
measure  the  current  passing  in  terms  of  the  unit 
used.  If  the  first  current  used  was  one  of  one 
ampere  and  the  second  one  or  two  amperes,  etc., 
we  will  have  an  ampere  meter  or  ammeter.  Many 
of  the  ammeters  used  in  street  railway  power  sta- 
tions are  constructed  after  this  plan,  only  the 
solenoid  is  made  to  lift  a  weight  instead  of  pull- 
ing against  a  spring.  Since  the  ammeter  is  in- 
tended to  measure  the  full  current,  it  is  always 
placed  in  the  circuit  so  that  all  of  the  current 
passes  through  its  colls  just  as  we  have  placed  it 
in  our  experiments  thus  far. 

A  voltmeter  may  be  regarded  as  a  more  deli- 
cate instrument  of  the  same  kind.  Intended,  how- 
ever, to  measure  only  a  very  small  portion  of  the 
current.  For  this  reason  it  is  made  of  very  high 
resistance,  for  as  we  know  from  Ohm's  law  that 
of  two  circuits  having  the  same  electromotive 
force  or  voltage  that  will  have  the  least  current 
which  has  the  highest  resistance.  Resistance 
alone  would  not  be  sufficient,  however,  for  with 
the  exceedingly  small  current  used  there  would 
not  be  sufficient  pull  to  operate  the  dial  hand  if 
the  coil  were  made  up  of  but  few  turns  of  a  high 
resistance  wire  such  as  German  silver.  The  coil 
is  therefore  made  up  of  the  best  conducting  cop- 
per wire  and  the  resistance  is  obtained  by  making 
this  wire  very  long  and  bending  it  into  a  large 
number  of  loops  or  turns. 

In  operating  an  electric  motor,  the  latter  does 
not  consume  amperes  any  more  than  a  water- 
wheel  consumes  or  eats  up  gallons  of  water,  but 
it  does  consume  volts  just  as  the  water-wheel 
consumes  pounds  of  pressure.  In  the  water- 
wheel,  ihe  water  arrives  at  the  wheel  under  a 
certain  number  of  pounds  pressure,  and  after  it 
has  gone  through  the  wheel  and  done  Its  work,  it 
flows    away    under    a    lessoned     pressure,      The 
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amount  of  pressure  consumed  by  the  wheel,  in 
doing  its  worlc,  will  evidently  be  the  difference 
of  pressure,  at  which  the  water  arrives  at  the 
wheel  and  that  under  which  it  flows  away.  So 
with  the  electric  motor  if  we  wish  to  know  the 
amount  of  electromotive  force  (volts)  consumed 
in  its  operation,  we  measure  the  difference  of 
potential  at  which  the  current  arrives  at  and 
leaves  the  motor.  The  voltmeter  is  used  to  make 
this  measurement  and  is  placed  in  a  derived  or 
shunt  circuit,  one  end  of  which  is  connected  with 
the  main  circuit,  at  the  positive  side  of  the  motor, 
and  the  other  is  connected  with  the  same  cir- 
cuit at  the  negative  side  of  the  circuit,  and  the 
amount  of  current  which  will  flow  through  the 
voltmeter  and  Its  circuit  will  be  proportional  to 
the  difference  of  the  potentials  between  the  posi- 
tive and  negative  sides  of  the  motor.  In  Fig.  9 
the  method  of  placing  the  voltmeter  and  am- 
meter in  circuit  is  shown. 

From  this  it  will   be   seen   that   all  of  the  cur- 
rent which  goes  out  to  the  car  line  passes  through 


Line  wire 


PIG.  9. 

a  few  turns  of  the  coil  A,  which,  with  its 
plunger  and  weighted  lever,  index  hand  and 
graduated  dial,  constitutes  the  ammeter,  while  a 
very  small  portion  of  the  current  is  diverted 
from  the  outgoing  wire  to  the  return  wire  from 
the  earth  through  the  fine  wire  and  coil  of 
many  convolutions,  B,  which,  with  its  plunger, 
weighted  lever,  inde.x  hand  and  graduated  dial, 
constitutes  the  voltmeter. 

Of  course  there  are  many  other  kinds  of  volt- 
meters and  ammeters  constructed  on  nearly  as 
many  ditferent  principles,  but  we  have  not  space 
nor  is  it  worth  while  to  describe  them  here.  There 
Is  such  an  instrument  as  an  ohm-meter  wlilch 
reads  directly  the  resistance  of  a  circuit  but  it  is 
never  used  so  far  as  the  writer  knows  in  street 
railway  or  electric  lighting  equipments.  Resist- 
ances are  more  often  measured  by  means  of  an 
instrumen";  known  as  the  Wheatstone  bridge  by 
which  the  unknown  resistances,  are  com- 
pared with  coils  of  known  resistances  enough  of 
the  latter  being  added  to  just  balance 
the  unknown  resistance  exactly  as  we  weigh 
an  unknown  quantity  of  sugar  or  butter  by 
placing  the  latter  in  one  pan  of  our  scales  and 
adding  pound  and  ounce  weights  to  the  other  un- 
til the  scales  are  exactly  balanced.  But  as  the 
motorman  is  not  likely,  as  suoii,  to  ever  have  the 
handling  of  a  bridge  or  be  required  to  determine 
very  accurately  the  resistances  either  of  his  cir- 
cuits or  his  apparatus,  and  as  it  would  only  need- 
lessly complicate  matters  at  this  time,  its  descrip- 
tion will  be  omitted.  But  we  already  have  the 
means  of  determining  reslstancesiwith  considerable 
accuracy  in  our  voltmeter  and  ammeter  as  before 
stated,  for  if  we  introduce  these  two  instruments 
properly  into  our  circuits  and  take  their  readings, 
we  learn  the  number  of  amperes  flowing  and  the 
pressure  or  voltage  under  which  that  flow  takes 
place  and  by  substituting   these  values  in  Ohm's 

E 
law=C= —  the  resistances  are  readily  calculated. 
R 

MAGNETISM    AND   ELECTKOMAONBTISM. 

In  discussing  the  electric  current  we  likened  it 
to  a  flow  or  water  or  other  fluid  through 
pipe  and  showed  that  this  Mow  Is  retarded  In  both 
cases  by  obstructions  and  that  In  both  cases  these 
obstructions  produced  like  results  which  might 
be  predicted  by  the  simple  relation  between  the 
How,  pressure  and   resistance  expressed  In    Ohm's 


law.  We  further  found  that  in  the  case  of  elec- 
tric current  the  influence  of  the  flow  within  the 
wire  extended  to  the  space  surrounding  the  wire 
and  that  the  effect  of  this  influence  was  to  pro- 
duce magnetism  in  .that  space  or  as  electricians 
would  say,  to  produce  a  magnetic  field.  Thus 
every  conductor  carrying  a  current  of  electricity 
produces  in  the  space  surrounding  it  a  magnetic 
field.  Thatithis  is  true  our  experiments  first  showed 
by  the  magnetizing  effect  which  the  solenoid  had 
upon  the  needle  placed  within  it,  and  further  by 
the  tendency  of  the  floating  magnetic  needle  to 
take  up  a  position  at  right  angles  to  a  current 
passing  in  a  north  or  south  direction  either  above 
or  below  it.  That  the  magnetic  field  thus  gener- 
ated by  the  current  has  a  definite  north-and  south 
pole,  which  will  be  later  shown  is  dependent  upon 
the  direction  in  which  the  current  flows  in  the 
wire,  was  proved  by  the  fact  that  one  end  of  the 
solenoid  repelled  one  end  of  the  needle  while  it 
attracted  the  other,  just  as  did  another  magnet- 
ized needle — this  being  the  test  of  magnetic 
polarity. 

It  has  also  been  shown  that  a  piece  of  hard 
tempered  steel,  and  to  a  less  extent  cast  iron 
and  even  wrougit  iron  which  has  become 
somewhat  hardened  either  through  drawing  or 
forging  or  too  rapid  cooling  from  a  high  tempera- 
ture, re'^^alned  the  magnetism  Indefinitely  which 
had  been  Imparted  to  it  by  the  magnetizing 
current  but  that  the  magnetism  of  the  solenoid 
as  well  as  that  of  soft  annealed  iron  surrounded 
by  a  solenoid  lost  its  magnetism,  the  moment 
the  flow  of  current  ceased.  These  two  phenomena 
give  rise  to  two  classes  of  magnets,  viz:  per- 
manent and  electro  magnets  which  differ 
from  each  other  only  In  the  fact  that  in  One  case 
magnetism  when  once  produced  continues  prac- 
tically unchanged  after  the  magnetizing  current 
has  been  withdrawn,  and  in  the  other  it  is  wholly 
dependent  upon  the  continuance  of  the  current 
for  its  existence,and  the  strength  of  the  magnetism 
varies  with  every  instantaneous  change  of  the 
strength  of  the  current. 

Since  magnetism  ii  produced  whenever  an  elec- 
and  trie  current  flows  through  a  conductor. 
In  the  case  of  the  electro  magnet  varies  in- 
stantaneously with  the  variations  in  that  It  flow  is 
readily  suggested  that  the  two,  electricity  and 
magnetism  are  closely  related  and  may  follow 
somewhat  similar  laws,  and  experiment  has  demo- 
strated  the  correctness  of  this  idea. 

While  from  the  fact  that  a  permanent  magnet 
continues  to  be  magnetic  even  after  the  magnetiz- 
ing force  is  withdrawn  we  do  not  associate  the 
same  Ideaof^oio  in  a  magnet  that  we  do  in  the 
case  of  an  electric  current,  and  while  there  really 
may  be  no  flow  or  motion  of  the  thing  which  we 
may  for  the  want  of  a  better  name  call  the  "mag- 
netic fluid,"  still,  the  greatest  advance  that  has 
ever  been  made  in  the  science  of  electricity  (of 
which  magnetism  is  a  most  important  part)  was 
due  to  this  conception  that  an  actual  flow  of  force 
does  take  place  in  the  magnet— Its  direction  being 
from  the  north  pole,  through  the  air  to  the  south 
pole,  and  thence  through  the  magnet  back  again 
to  the  north  pole.  This  idea  involved  the  Idea  of 
a  magnetic  circuit  similar  to  that  of  the  electric 
circuit,  which  must  contain  resistances.  And,  as 
In  the  electric  circuit,  in  order  to  maintain  the 
flow  of  current,  there  must  be  some  pressure  to 
force  the  fluid  through  these  resistances.  It 
would  logically  follow  from  these  assumptions  that 
if  a  certain  flow  could  be  forced  to  take  place  against 
a  given  resistance  by  a  given  pressure,  a  greater 
How  could  be  maintained  through  the  same  resist- 
ances by  a  greater  pressure,  and  we  would  have 
for  magnetism  another  Ohm's  law  expressing  the 
relation  between  the  amount  of  How  (strength  of 
magnetism),  the  pressure  and  the  resistance 
offered  to  the  flow.  Experiment  has  fully  verified 
this  hypothesis  and  we  have  the  law  of  magnetism 
that  the  strength  of  a  magnet  Is  equal  to  the 
pressure  divided  by  the  resistance  of  the  circuit. 
While  the  pressure  In  the  How  of  water  Is  usually 
spoken  of  as  hydrostatic  pics.sure  and    that  In  the 


flow  of  electricity  is  called  efecto-omotive  force,  the 
pressure  which  causes  magnetism  in  a  magnetic 
circuit  Is  called  magneto  motive  force. 

It  has  already  been  stated,  and  the  experiments 
illustrated  in  Figs.  7  and  8  have  shown  that  the 
magnetic  field  produced  by  a  current  flowing 
through  a  solenoid  consisting  of  two  turns  of  a 
wire  is  twice  as  strong  as  that  produced  by  its 
flowing  around  a  solenoid  consisting  of  but  one 
turn.  It  has  also  been  stated,  and  it  is  equally 
true,  that  the  magnetizing  effect  of  a  coil  of  wire 
of  any  number  of  turns  will  be  doubled  if  the  cur- 
rent in  amperes  flowing  through  the  wire  is 
doubled,  and  It  will  be  three  times  as  strong  if 
the  current  is  increased  threefold.  The  law  of 
the  magnetizing  effect  of  a  solenoid  or  hollow  coil 
of  wire  may  therefore  be  stated  as  follows — it  Is 
proportional  to  the  current  flowing  and  to  the 
number  of  times  it  flows  through  or  around  the 
space  which  constitutes  the  magnetic  field.  Or 
in  other  words  is  proportional  to  the  product  of 
the  amperes  multiplied  \>y  the  number  of  turns 
or  convolutions  In  the  solenoid.  Since  an  electric 
current  is  always  measured  in  amperes,  and  a  coil 
of  wire  may  be  definitely  described  by  the  number 
of  turns  of  which  it  is  composed,  it  is  a  convenient 
way  of  expressing  the  magnetizing  effect  of  the 
combination  of  the  two  by  the  product  of  these 
two,  and  the  magnetic  effect  produced  by  a  current 
of  one  ampere  flowing  around  a  coil  consisting  of  a 
single  turn  of  wire,  usually  called  an  "ampere- 
turn"  has  been  adopted  as  the  unit  of  magneto- 
motive force.  Thus  the  magneto-motive  force  of 
a  solenoid  may  be  said  to  be  that  of  100  ampere 
turns.  It  matters  not  how  these  100  ampere 
turns  are  made  up^whether  a  current  of  1 
ampere  flows  through  a  coll  of  100  turns,  2 
amoeres  through  50  turns,  35  amperes  through  4 
turns  or  100  amperes  How  through  a  coll  of  a  single 
turn — provided  only  that  the  product  of  the  am- 
peres and  the  number  of  turns  in  the  coil  is  equal 
to  lOO — the  magneto-motive  force  will  always  be 
the  same. 

.But  we  have  seen  that  the  quantity  of  electricity 
(amperes)  that  will  flow  through  a  circuit  is  not 
alone  dependent  upon  the  electromotive  force 
but  is  also  dependent  upon  the  resistance  of  the 
circuit,  being  greater  where  that  circuit  is  short 
or  has  little  resistance  and  less  where  it  is  long  or 
has  greater  resistance.  Ohm's  law  says  that  it  Is 
always  equal  to  the  electromotive  force  divided 
bv  the  resistance.  This  is  equally  true  of  mag- 
netism. When  we  have  expressed  the  magneto- 
motive force  of  a  magnet,  we  have  not  yet  de- 
fined its  strength  because  we  have  not  mentioned 
the  resistance  of  the  circuit  through  which 
flow  Is  assumed  to  take  place. 


Must  Fares  Be  Kefunded  When.Cars  Are  Stalled.' 


A  short  time  ago  a  breakdown  occurred  on  the 
West  Chicago  Street  Railroad  cable  system,  and 
passengers  were  compelled  to  walk  down  town. 
Three  persons  who  refused  to  accept  transfers  to 
a  horse  car  line  brought  suit  to  recover  the 
amount  of  their  fares,  as  the  conductors  refused 
to  return  the  money.  When  they  came  to 
trial'  the  company  asked  that  cases  be  dis- 
missed. The  justice  before  whom  the  suit  was 
brought  refused  to  entertain  a  motion  to  this 
effect  but  gave  judgment  for  five  oentsand  costs  in 
each  case.  "There  is  no  question,"  he  said  in  giving 
the  decision  "that  the  railroad  company  entered 
into  a  contract  to  carry  these  complainants  down- 
town and  failed  to  do  It.  It  also  refused  to  return 
the  money  paid  or  the  transportation  that  it  did 
not  give,  and  is  clearly  liable.  The  offer  of  a 
transfer  slip  does  not  relieve  it  from  that  liability. 
The  offer  of  a  transfer  slip  is  not  the  fulfillment 
of  the  contract  it  entered  into.  Judgment  and 
costs  in  each  case."  The  West  Chicago  Street 
llailroad  Company  will  appeal  from  the  judg- 
ment. 

^m^ 

Winnipeg,  Man. — On  February  5th  fares  were  re 
duced  10  '3  cents  on  the  street  railwav  lines. 
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HB.  STETSON  AND  HIS  CONSUIT. 


New  York,  February  1,  18!)4. 

To  the  Editor  of  the  Street  Railway  Gazette: 
— My  attention  was  called  to  an  article  In  your 
paper  of  January  30,  1894.  I  was  pleased  to 
learn  that  you  had  also  noticed  It  editorially,  for 
I  supposed  you  would  criticise  it  from  a  scientific 
standpoint,  and  that  I  should  learn  something 
from  a  man  who  had  given  more  attention  to 
such  subjects  than  I  had,  and  whose  previous 
training  fitted  him  to  impart  to  all  of  us  workers 
in  that  field  such  information  as  we  needed.  I 
do  not  find  what  I  looked  for.  I  did  not  mean  to 
be  unjust  to  anj-,  and  some  systems  I  criticised 
were  those  of  friends  of  mine.  Can  you  specify 
the  points  in  which  my  criticism  was  unjust,  or 
my  conclusions  wrong?  I  established  my  basis  of 
criticism  (viz.;  dividend  paying),  and  if  you  can 
show  financial  success  in  any  systems  that  I 
stated  to  be  the  contrary,  I  shall  be  most  glad.  I 
am  not  In  charge  of  the  advertisement  business  of 
any  electrical  or  engineering  paper;  I  do  not  have 
to  be  careful  not  to  offend  an  advertiser  for  fear  of 
losing  his  subscription,  and  my  only  endeavor 
was  to  truthfullj'  represent  what  had  been  done, 
and,  if  any  hints  that  I  might  give  were  sug- 
gestive, to  point  out  to  others  the  line  upon  which 
they  might  work.  That  was  my  motive  and  my 
only  one. 

Allow  me  to  use  the  "blue  pencil"  on  some  of 
your  editorial  statements.  I  am  ?wt  connected 
commercially  with  that  system,  nor  any  other.  I 
was  not  at  the  time  the  paper  was  read,  and  had 
not  been  for  some  months,  and  then  only  as  con- 
sulting engineer.  My  descriptions  and  illustra- 
tions regarding  previous  experiments  were  taken 
from  the  recognized  authorities  on  the  subject, 
but  I  accept  the  responsibility  for  the  conclusions 
drawn.  Can  you  mention  a  dividend  promising 
system  among  those  that  I  designated  as  the  oppo- 
site? If  you  can  persuade  the  General  Electric 
Company  that  systems  built  on  the  Bentley- 
Knight  lines  will  succeed,  you  can  name  your 
price  for  the  Information. 

Perhaps  we  may  differ  as  to  what  a  paper  read 
before  an  institute  should  be,  but  I  consider  a  re- 
view and  critique  of  what  has  preceded  to  be 
an  essential.  If  I  erred  in  my  criticism,  I  am 
sorry,  and  would  consider  it  my  duty  to  publicly 
acknowledge  my  error.  If  you  will  take  a  con- 
crete instance,  will  prepare  yourself  to  answer 
my  figures,  I  shall  consider  it  a  favor,  but  simply 
striking  out  wildly,  avoiding  saying  anything 
that  indicates  an  idea  of  knowledge  of  the  subject, 
is,  in  my  opinion,   not  the   best    way   to   handle 

commercial  questions 

Yours- truly, 

Albert  Stetson. 
[The  latter  part  of  Mr.  Stetson's  letter  not 
printed  here  is. of  a  purely  personal  nature,  so 
that  it  has  no  interest  to  our  readers.  Some  com- 
ments upon  the  above  communication  will  be 
found  upon  our  editorial  page.  — Eds.] 


FINANCIAL  DEPARTMENT. 


Financial  Notes. 


Securities  Sold  by  the  General  Electric— Some  time 
ago  we  published  the  details  of  the  plan  by  which 
the  General  Electric  Company  for  a  consideration 
of  about  $4,000,000  turned  over  to  a  syndicate 
known  as  the  Street  Raiiwa-y  and  Illuminating 
Properties  treasury  securities  aggregating  about 
$13,300,000  par. value.  A  partial  list  of  these, 
recently  published,  shows  that  among  others  were 
the  following  street  railway  bonds;  Milwaukee 
Street  Railroad  Co.,  $300,000;  Tacoma  Railroad 
and  Motor  Co.,  $200,000;  Queen  City  Railroad  Co., 
Dallas,  Te.xas,  $193,000;  Atlanta  Consolidated 
Street  Railroad  Co.,  $188,000;  Chicago  North 
Shore  Railroad  Co.,  $150,000;  Cicero  and  Proviso 
Street  Railroad  Co.,  $11.5,000. 

No  Receiver  for  Atlanta  Consolidated. — The  Atlanta 
,7owrn«i  comments  as  follows  on  Judge  Pardee's 
refusal  to  appoint  a  receiver  for  the  Consolidated 
Street  Railway  Company;  "The  receivership 
business  has   been  overdone  of  late,   and   in  es- 


caping the  fate  of  so  many  other  corporations 
the  Consolidated  is  to  be  congratulated.  Judge 
Pardee's  decision  will  give  President  Joel  Hurt  a 
chance  to  perfect  his  plan  of  reorganization,  in 
which  he  will  have  the  sympathy  of  the  public 
and  the  cooperation,  we,  trust,  of  his  stockholders. 
There  can  hardlj'  be  any  doubt  that  he  can  man- 
age the  affairs  of  the  company  better  than  any 
receiver  could  possibly  have  done." 

Boston,  Mass. — A  petition  of  J.  C.  Lane  and 
others  has  been  introduced  in  the  House  for  the 
incorporation  of  the  Natlck,  Newton  and  Boston 
Street  Railway  Company,  with  a  capital  of  $350,- 
000;  the  road  to  operate  in  Natick,  Framlngham, 
Needham,  Wayland,  Marlboro,  Newton,  Water- 
town  and  Boston,  with  authority  to  purchase 
certain  existing  franchises. 

Elkhart,  Ind. — The  electric  light  and  street  rail- 
way plant  was  sold  at  receiver's  sale  to  O.  N. 
Lumbert,  president  of  the  old  company,  on  Feb- 
ruary 8.  He  bid  it  in  for  $31,000  and  Is  supposed 
to  be  backed  by  an  out-of-town  syndicate.  The 
incumbrances  are  $75,000. 

Nashville  Road  Assigns. — The  Nash/ille  Electric 
Railway  made  an  assignment  February  3.  The 
road  has  been  losing  money  steadily.  Its  debts 
are  placed  at  $900,000. 

Large  Bond  Issue. — The  Market  Street  Railway 
Company,  of  San  Francisco  known  as  the  Consoli- 
dated, on  Wednesday  last  issued  bonds  in  the  sum 
of  $17,500,000. 


New  Incorporations. 


The  Mason  Electric  Company,  with  a  capital  stock 
of  $10,000  has  been  incorporated  in  Chicago  tor 
the  purpose  of  doing  a  general  electric  railway 
supply  business.  Mr.  W.  R.  Mason,  formerly  the 
manager  of  the  Railway  Equipment  Company,  is 
at  ihe  head  of  the  new  concern. 

Holyoke,  Mass.— The  People's  Electric  Railway 
Company  has  been  organized  with  a  capital  stock 
of  $100,000  to  build  an  electric  road  to  connect 
South  Hadley  Falls  and  Willimansett  with  Hol- 
yoke. William  S.  Whiting  is  the  largest  stock- 
ho'der. 

The  Columbia  Construction  Company  has  been 
organized  in  Chicago  with  a  capital  stock  of  $3,- 
000,000  for  the  purpose  of  constructing  railways 
and  powerhouses,  manufacturing  engines,  motors, 
etc. 

The  American  Subway  Company,  of  Camden,  N.  J., 
has  been  incorporated  for  tbe  purpose  of  con- 
structing and  equipping  underground  subways. 
The  capital  stock  Is  $100,000. 

The  Union  Electric  Company,  of  Portland,  Ore., 
with  a  capital  stock  of  $5,000,  has  been  organized 
for  the  purpose  of  equipping  electric  railways,  etc. 

The  Chicago  North  Division  Elevated  Railroad  Com- 
pany has  been  incorporated  in  Chicago  with  a 
capital  stock  of  $10,000,000. 

The  Underground  Sealed  Conduit  Railway  Company  has 
been  incorporated  at  San  Francisco,  Cal.,  with  a 
capital  stock  of  $500,000. 

The  Indianola  Fourth  Street  Railway  Company  has 
been  organized  at  Columbus,  Ohio,  with  a  capital 
stock  of  $10,000. 

The  Clayton  and  Creve  Coeur  Railway  Company,  of 
Clayton,  Mo.,  has  been  organized  with  a  capital 
stock  of  $5,000. 


NEWS  OF  THE  WEEK. 


Atlanta,  Ga. — Judge  Pardee  has  decided  not  to 
appoint  a  receiver  for  the  Consolidated  Street 
Railway  Company.  This  will  probably  end  the 
struggle  for  a  receiver,  as  over  OO.per  cent,  of  the 
bondholders  have  agreed  to  scale  the  interest  on 
their  bonds  to  3  per  cent,  for  two  years,  and  to  5 
per  cent,  for  the  balance  of  the  life  of  the  bonds. 
They  agree  to  this  in  consideration  of  the  agree- 
ment of  the  stockholders  to  pay  up  the  floating 
indebtedness  of  the  company.  This  floating  debt 
amounts  to  nearly  half  a  million,  and  It  is  thought 
it  will  be  cared  for  by  an  assessment  on  the  stock. 
Joel  Hurt,  president  of  the  company,  states  that 
the  bondholders  who  have  expressed  their  unwill- 
ingness to  enter  into  the  agreement  do  not  repre- 
sent 3  per  cent,  of  the  bonds.  He  says  that  the 
interest  due  on  the  bonds  held  by  the  parties  who 
want  a  receiver  does  not  amount  to  more  than 
$1,100.  Mr.  Hurt  feels  sure  that  his  scheme  to 
place  the  Consolidated  on  a  solid  financial  basis 
has  been  successful.  It  is  probable  that  the 
parties  who  own  the  bonds  on  which  the  ap- 
pointment of  a  receiver  was  asked  will  sue  the 
company  for  the  Interest  now  due.  Mr.  W.  P. 
Hill,  one  of  the  attorneys  for  the  applicants  for  a 
receiver,  states  that  Judge  Pardee,  while  declin- 
ing to  appoint  a  receiver  at  ttiis  time,  said  he 
would  do  it  if  the  reorganization  was  not  at  once 
effected. 


Chicago,  III.— Passengers  on  two  trains  on  the 
Alley  Elevated  road  had  a  narrow  escape  on  Tues- 
day night.  As  the  trains  were  passing  eacli  other 
near  Hubbard  court,  a  few  blocks  south  of  the 
down-town  terminal,  the  elevated  structure  sank. 
The  engineers  brought  their  trains  to  a  sudden 
stop,  and  no  injury  was  caused  to  passengers.  The 
accident  was  due  to  the  giving  way  of  a  brace 
which  had  been  supporting  the  structure  tem- 
porarily while  excavations  for  a  building  adjoin- 
ing the  structure  were  in  progress.  The  support  was 
made  of  twelve-inch  timbers  and  was  assumed  to 
be  suflSciently  strong.  The  combined  weight  of 
the  two  trains,  however,  proved  too  great.  A  new 
brace  was  put  in  position,  and  trains  were  running 
on  the  following  day. 

Buffalo,  N.  Y. — President  Watson  and  Manager 
Littell  of  the  Buffalo  Railway  Company  have  re- 
turned from  New  York  and  as  a  result  of  their 
visit  to  that  city  it  is  quite  likely  that  if  the 
power  from  Niagara  Falls  is  transmitted  to  Buf- 
falo next  summer  some  of  It  will  be  used  to  sup- 
ply power  for  running  the  Buffalo  trolley  cars. 
The  opening  of  new  lines  is  demanding  great  in- 
crease in  power,  and  the  company  will  have  to 
erect  another  power  house  on  the  East  Side  in  a 
short  time  if  they  do  not  receive  relief  from  some 
source.  When  Mr.  Watson  and  Mr.  Littell  were 
in  New  York  they  saw  representatives  of  the  Cat- 
aract Construction  Company.  They  agreed  to 
take  3  500  horse  power  at  tne  earliest  opportunity. 
The  officials  of  the  Cataract  company  said  they 
expected  to  deliver  the  power  in  Buffalo  early  in 
the  summer. 

Cincinnati,  0  — President  John  Kllgour  of  the 
Cincinnati  Street  Railway  Company  has  denied 
the  rumor  that  a  belt  road  was  to  be  built.  The 
electric  railway  to  Madisonvlile,  he  said,  would 
undoubtedly  be  built  some  day,  but  as  it  must 
come  down  Montgomery  road,  it  could  not  be 
constructed  till  that  thoroughfare  had  been  com- 
pleted. As  to  the  cross  town  road  and  the  tracks 
on  McMillan  street,  Mr.  Kilgour  says  cars  will  be 
running  there  inside  of  two  months,  barring  un- 
avoidable delays.  He  thinks  there  will  be  no  de- 
lay. He  also  says  the  power  house  for  the  incline 
of  Route  33  is  rapidly  building. 

Pittsburg,  Pa.— The  Braddock  electric  railway, 
which  has  not  been  in  operation  for  over  a  year  on 
account  of  difficulties  with  the  township  author- 
ities in  regard  to  its  construction,  will  be  extended 
to  Edgewood.  There  it  will  connect  with  the 
Duquesne  road,  making  a  continuous  llLe  to  Pitts- 
burg ty  way  of  the  Wilklnsburg  branch  of  the 
latter.  Arrangements  were  made  at  a  meeting 
with  supervisors  of  Braddock  township  to  tills  end 
by  the  officials  of  the  road. 

Philadelphia,  Pa  — The  Council  of  Swarthmore 
borough  has  passed  an  ordinance  granting  the  use 
of  Baltimore  avenue,  about  600  feet  of  which  is 
within  the  borough  lines,  to  the  Delaware  County 
&  Philadelphia  Electric  Railway  Company,  under 
restrictions,  which  have  been  accepted  by  the 
company.  There  is  a  fair  prospect  that  the  com- 
pany will  have  its  cars  running  to  Swarthmore  by 
June  1  next. 

New  Officers  of  General  Electric. — J.  P.  Ord  has 
been  elected  second  vice-president  of  the  General 
Electric  Company;  Gen.  B.  F.  Peach,  treasurer; 
Henry  W.  Darling,  assistant  treasurer,  and  C.  G. 
Smedberg,  second  assistant  treasurer.  Mr.  Ord 
as  vice-president  will  have  charge  of  the  treasury, 
credit  and  accounting  departments.  Mr.  Peach 
has. been  for  some  time  assistant  treasurer  and 
the  office  of  treasurer  has  been  vacant. 

National  Electric  Light  Convention. — Secretary  Por- 
ter of  the  National  Electric  Light  Association 
has  addressed  a  circular  letter  to  over  500  electric 
street  railway  companies,  calling  their  attention 
to  the  fact  that  several  of  the  topics  to  be  taken 
up  at  the  Washington  meeting  this  month  are  of 
interest  to  them  and  should  lead  them  to  be  rep- 
resented. 

Harrisburg,  Pa. — John  E.  Patterson,  appointed  to 
take  testimony  in  the  matter  of  the  application  of 
the  Citizens'  Passenger  Railway  Company  to  lay 
tracks  in  certain  streets,  recently  decided  in  favor 
of  the  company.  The  decision  has  been  approved 
by  the  court  and  the  company  has  now  the  right 
to  lay  tracks  Irom  the  northern  part  of  Harris- 
burg to  the  west  side  of  Steelton. 

Chicago,  III.— The  property  owners  on  Indiana 
avenue  have  been  holding  meetings  to  consider 
the  question  of  favoring  au  .electric  railway  on  the 
street.  At  the  present  time  horse  crs  traverse 
the  street.  The  Siemens  &  Halske  conduit 
system  has  been  suggested,  as  the  residents  are 
opposed   to  overhead  wires. 

Chicago,  III.  — An  injunction  has  been  issued  re- 
straining the  Lake  Street  Elevated  Railroad  Com- 
pany from  building  an  elevated  structure  on  Lake 
street,between  West  Forty-eighth  and  West  Fifty- 
second  streets.  The  order  Issued  on  petition  of 
property  owners. 


ts 


STREE'r  RAILWAY  GAZETTE. 


Feb.  10,  1804- 


PEBSONAL. 


Jas.  F.  Kelly  has  taken  the  eastern  agency  for  the 
National  Electric  Company  of  Eau  Claire,  Wis., 
the  new  organization  that  has  taken  up  the  busi- 
ness of  the  National  Electric  Manufacturing  Com- 
pany. Mr.  Kelly's  office  will  be  at  906  Temple 
Court,  New  York  City. 

Isaac  D.  Barton,  formerly  general  superintendent 
of  the  New  York  '  and  New  England 
Railroad,  has  been  appointed  general  superinten- 
dent of  the  Brooklyn  Elevated. 

Carl  Kammeyer,  well  known  to  the  electrical  fra- 
ternity throughout  the  West,  has  taken  the 
position  of  western  manager  and  editor  of  The 
Electrical  Engineer. 

John  A.  Seely,  president  and  general  manager  of 
the  Complete  Electric  Construction  Company  of 
New  York   was  a  Chicago  visitor  this  week. 


TRADE  NOTES. 


Mr.  J.  L.  Barclay  has  moved  into  his  new  quar- 
ters on  the  sixteenth  floor,  in  the  south  end  of  the 
Monadnock  Building,  the  recognized  center  of 
electric  trade  in  Chicago.  The  suite  of  offices 
selected  is  well  adapted  for  Mr.  Barclay's  elec- 
trical interests,  and  was  primarily  selected  by 
him  for  exploiting  the  Walker  Manufacturing 
Company's  electric  railway  and  power  transmit- 
ting business.  The  Central  and  Western  depart- 
ments of  that  company's  business  are  under  Mr. 
Barclay's  immediate  supervision  and  manage- 
ment. Mr.  H.  McL.  Harding,  who  is  also  inter- 
ested in  the  Walker  company,  has  his  headquar- 
ters for  the  Eastern  department  In  New  York. 
While  the  general  electrical  interests  of  the 
Walker  Manufacturing  Company  will  receive  the 


combined  attention  cf  Messrs.  Barclay  and  Hard- 
ing, all  business  directly  connected  with  the 
western  and  middle  states  will  be  transacted  at 
the  Chicago  headquarters.  The  appointment  of 
district  and  sales  agents  Is  now  receiving  atten- 
tion. At  this  time  particularly  little  trouble  In 
securing  competent  men  is  anticipated.  Mr. 
Barclay  feels  much  encouraged  at  the  business 
outlook,  notwithstanding  the  financial  depression. 
Inquiry  for  the  heavy  types  of  generators  and  mo- 
tors, such  as  the  Walker  company  will  manufac- 
ture, is  numerous. 

Are  Safes  Sale? — The  government  treasury  de- 
partment has  issued  a  treatise  on  the  various 
methods  employed  in  burglarizing  safes.  Al- 
though not  intending  to  compile  a  text  book  for 
the  juvenile  burglar,  its  authors,  employed  at  the 
expense  of  the  government,  have  given  the  details 
of  numerous  safe-cracking  operations  successfully 
carried  out  under  expert  supervision  on  the  best 
types  of  modern  safes.  A  series  of  photographs 
and  diagrams  will  show  anyone  "exactly  how 
nltro-glyceriue  may  be  introduced  in  the  crack 
of  a  safe  door,  or  dynamite  cartridges  may  be 
exploded  against  the  side  of  a  safe  with  the  least 
inconvenience  to  the  operator  and  the  maximum 
effect  upon  the  safe."  The  remarkable  rapidity 
with  which  modern  appliances  in  the  hands  of 
an  expert  can  be  made  to  penetrate  or  tear  away 
the  steel  and  iron  plates  of  the  best  bank  safes 
and  vault  doors  Is  a  revelation  to  one  who  has 
been  accustomed  to  regard  such  protection  as 
amply  sufficient  for  all  practical  purposes.  Any 
street  railway  official  who  is  interested  in  the 
safe  storage  of  money  should  secure  a  copy  of 
this  really  remarkable  document. 

The  Ohio  Brass  Co.,  of  Mansfield,  Ohio,  has  just 
commenced  the  sale  direct  of  its  electrical  street 


railway  specialties.  This  company  has  heretofore 
manufactured  this  line  of  goods  for  some  of  the 
largest  street  railwaj'  supply  houses  in  the  west; 
it  will,  from  now  on,  however,  sell  its  product  di- 
rect from  the  factory  in  Mansfield.  The  company 
will  bring  out  a  number  of  novelties  in  street  rail- 
way supplies,  overhead  material,  line  devices  and 
car  appliances.  The  officers  of  the  company  are 
E.  T.  Cooke,  president;  Prank  B.  Black,  secretary 
and  manager.  C.  K.  King,formerly  of  the  North- 
western Thomson-Houston  Electric  Company 
and  the  Ansonia  Company,  is  the  company's 
electrical  expert. 

The  IWcLean  Armature  Works,  of  this  city,  owing  to 
the  continued  growth  of  their  business,  have 
again  found  It  necessary  to  enlarge  their  quarters 
in  order  to  keep  up  with  their  business.  One  can 
seldom  go  into  their  shops  without  finding  them 
rewinding  and  repairing  from  ten  to  fifteen  arma- 
tures of  as  many  different  types,  varying  from  the 
smallest  motor  to  the  largest  generators  and  com- 
ing to  them  from  all  parts  of  the  country.  This 
company  has  just  completed  a  large  and  hand- 
some model  of  the  Ferris  wheel  for  the  California 
Midwinter  Fair.  The  wheel  carries  some  three 
hundred  incandescent  lamps  of  various  colors, 
these  lamps  being  connected  so  as  to  give  a 
kaleidoscopic  appearance  as  the  wheel  revolves. 

One  Way  to  Save  Coal.— The  Grosvenor-Dale  Co. 
at  Grosvenor-Dale,  Conn  ,  is  building  its  new  coal 
sheds  of  iron.  The  construction  is  designed  and 
built  by  The  Berlin  Iron  Bridge  Co.,  of  East  Ber- 
lin, Conn.,  and  is  so  arranged  that  the  coal  can  be 
unloaded  direct  from  the  oars  into  the  pockets 
without  handling.  The  Grosvenor  Dale  Company 
expects  to  save  a  large  amount  of  money  each 
year  by  saving  the  expense  of  handling  the  coal 
the  second  time. 


RECORD  OF  STREET    RAILWAY    PATENTS. 


Patents  Issued  January  23,  1894. 


513,076.  Trolley  Wheel.  George  C.  Bourdereaux, 
Peoria,  111.     Filed  January  31,  1893. 

This  is  a  trolley  for  electiic  cars  comprising  two  separ- 
able porlions  Htted  together  to  form  the  wheel  and  the  cas- 
ing for  the  trolley  bearings.  This  casing  incloses  a  series 
of  rollers  which  have  enlarged  bearing  ends  and  a  central 
bearlDg  shaft,  so  constructed  as  to  engage  the  ends  of  the 
series  of  rollers. 

513,117.  Street  ol  Station  Indicator.  Hugo  R.  Kuer- 
sten,  Chicago,  111.,  assignor  to  himself  and  Al- 
bert J.  Paili  and  Peter  Seidl,  Menominee,  Mich. 
Filed  April  3,  1893. 

This  consists  of  the  combination  with  a  track  wheel  and 
a  shaft  of  an  endless  belt  having  slots,  this  belt  being 
driven  from  the  Irack  wheel  at  a  diminished  rate  of  speed. 


NO.    513,207. 
A  sprocket  wheel   is  made   to  engage   the  slots  of  the  belt 
and  is  rotated  thereby,  operating  an   indicator  to  display 
the  name  of  the  street  or  station. 

513,207.     Rail  Brake.     Henry  L.  Simmons,  Wickes, 

Mont.     Filed  June  7,  1893. 

It  will  be  seen  from  the  illustration  that  this  comprises 
the  combination  with  a  transverse  shaft  having  arms  se- 
cured to  it  and  track  shoes  pivotally  suspended  from  the 
arms,  springs  interposed  between  the  shoes  and  arms, 
wheel  brake  shoes  at  the  ends  of  the  track  shoes  and  oper- 
ating devices  for  depressing  the  track  brake  as  desired. 
(See  illustration.) 

513,226.  IVlotor  Support  for  IVIotor  Trucks.  Walter 
S.  Adams,  Philadelphia,  Pa.,  assignor  to  John 
A.  Brill,  same  place.  Original  application  filed 
November  12,  1891.  Divided  and  this  applica- 
tion filed  October  10,  1893. 

The  first  claim  of  this  patent  reads  as  follows:  In  com- 
bination, the  side  bars,  a  c^oss  bar  or  bars,  the  web  of 
which  extends  upwardly,  having  an  outward  bend  or  en- 
largement on  the  end  or  ends  adjacent  to  the  side  bars,  and 


-  ^^^»^~ 


NO.  513,220 
a  thimble  having  recesses  within  which  both  the  side  bars 
and  the  enlarged  ends  of  the  cross  bar  or  bars  lie,  the 
metal  of  the  thimble  resisting  downward  stress  of  the 
cross  bars  independent  ot  any  other  ct-nnection.  (See  il- 
lustration.) 

513,229.     Car  Brake.     George   M.   Brill,   Philadel- 
phia, Pa.     Filed  January  10,  1893. 
This   invention  consists  of  the   combination  of  brake 
beam,  brakes  secured  therein,  equalizers  secured  to  the 


beams  and  directly  connected  together.  An  upright  lever 
included  in  the  connecting  mechanism  and  means  con- 
nected with  the  car  wheels  for  primarily  operating  the  up- 
right lever  and  drawing  the  ends  of  the  equalizers  each 
toward  the  opposite  beam. 

513,230.     Track  Sweeper"  for   Railways.    George  M. 

Brill,  Philadelphia,  Pa.     Filed  March  35,  1893. 

Sweeping  brooms  are  supported  at  opposite  ends   of  the 

car  truck  in  such  a  way  that  they  may  be  revolved  wh  en 


KO.    513,268. 

desired.  These  brooms  rest  normally  in  operative  contact 
with  the  rail.  All  the  brooms  are  operated  from  the  same 
source  of  power  in  such  a  way  that  they  may  be  all  simul- 
taneously operated,  or  by  disconnecting  one  or  more  the 
others  may  be  operated  independently. 

513,268.  far  for  Elevated  Structures.  Henry  W. 
Kirchner,  Denver,  Colo.,  and  George  N.  Chase, 
Pasadena,  Cal.     Filed  December  5,  1893. 

First  claim  of  this  patent  reads  as  follows:  In  combina- 
tion with  a  car  or  other  means  of  transportation,  of 
aeroplanes  in  the  form  of  blades  arranged  one  above  the 
other,  and  means  of  controlling  the  inclination  of  said 
aeroplanes.    (See  illustration.) 

513.283.     Grip  for  Cable  Cars.      Wm.  H.  Russell, 
Vancouver,  Can.     Filed  September   23,  1893. 
This  covers  the  combination  of  two  journal  plates  hav- 
ing their  upper  edges  recessed,  and  provided  with  a  cover 
to  form  a  reservoir  for  lubricant.     A  filling  or  blocking 


NO.    513,283. 

piece  open  at  the  top  to  allow  room  for  pulleys  and  to  re- 
ceive one  of  the  journal  plates  on  one  side  .and  the  edge  of 
an  angle  iron  on  the  other  is  provided  as  shown  in  the 
illustration.  An  angle  iron  receives  and  carries  one  of  the 
journal  plates  and  the  blocking  piece.  A  series  of  grooved 
pulleys  having  a  reduced  journal  bearing  are  journaled 
in  one  of  the  plates.    (See  Illustration.) 

513,298.  Car  Brake.  George  F.  Brandau,  Cohoes, 
New  York.  Filed  November  9,  1893. 
A  swinging  brake  shoe  i.s  normally  held  away  from  the 
track.  It  has  a  cam  portion  and  is  adapted  when  released 
to  fall  by  gravity  into  contact  with  the  track.  The  cam  por- 
tion engages  with  the  brake  block  in  such  a  wav  as  to  force 
it  into  engagement  with  the  car  wheel. 


513,401.  Electric  IVIotor  for  Street  Tars.  Benjamin 
G.  Lamme,  Pittsburg,  Pa.,  assignor  to  the 
Westinghouse  Electric  and  Manufacturing  Com- 
pany, same  place.  Filed  March  27,  1893. 
In  this  motor  the  armature  is  mounted  upon  the  axle  of 
the  car  and  two  field  magnets  are  independently  sleeved 


NO.    513,401. 


upon  the  axle  and  suspended  at  their  rear  ends  from  the 
car  body.  Contiguous  ends  of  the  field  magnets  are  set 
away  so  as  to  bring  the  centers  of  gravity  as  far  as  possi- 
ble from  the  axle.     (See  illustration.) 

513,426.    Span    Wire  for  Overhead  Electric  Railways. 

Sidney  H.  Short,  Cleveland,  Ohio,  assignor  to 
the  Short  Electric  Rrilway  Company,  same 
place.     Filed  April  1,  1890. 

This  invention  covers  the  use  of  parallel  overhead  con- 
ductors in  connection  with  span  wires  divided  into  two 


NO.    513,4-iO. 

or  more  sections,  the  sections  being  insulated  from  each 
other. 

513,440.  Supply  System  for  Electric  Railways.  Henry 
S.  Pruyn,  Hoosick  Falls,  N.  Y,,  assignor  to 
James  S.  Gibbs,  Chicago,  111.  Filed  September 
16,  1893. 

This  patent  is  Intended  to  cover  the  combination  of  the 
main  continuous  conductor,  a  working  sectional  con- 
ductor, branch  conductors  from  the  main  to  the  sectional 
conductor,  with  spring  mounted  insulating  supports  con- 
taining oil  chambers  and  supporting  the  sectional  con- 
ductor.   (See  illustration.) 

513,462.  Fare  Recorder.  Abram  Katzky,  Moscow, 
Russia.  Filed  April  13,  1893. 
First  claim  of  this  patent  reads  as  follows:  A  fare 
recorder  for  vehicles  comprising  a  dial  with  suitable 
mechanism  tor  rotating  the  same,  an  arm  depending  in 
front  of  said  diil  carryin.sj  a  marking  point,  .an  electro- 
magnet with  electric  connections  to  the  seat  for  causing 
said  point  to  contact  with  the  dial  when  said  seat  is  taken, 
and  a  second  magnet  with  connections  whereby  said  point 
s  removed  from  the  dial. 
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Electric  Roads  and  Some  very  sensible  .Ideas  upon 
Real  Estate.  the  consolidation  of  the  inter- 
ests of  the  owners  of  suburban  street  railways  and 
the  proprietors  of  outlying  tracts  of  real  estate 
are  contained  in  an  article  by  Erastus  Wiman  on 
"Electricity  in  Suburban  Development,"  some 
extracts  from  which  are  given  elsewhere  in  this 
issue.  Mr.  Wiman  calls  attention  to  the  fact 
that  the  owners  of  these  two  classes  of  propertj', 
although  appearing  not  to  possess  any  Interests 
in  common,  would  be  able,  if  working  in  harmony, 
to  help  each  other  to  success  and  profit.  By  this 
union  of  interests  he  thlnl<s  It  would  be  much 
easier  to  induce  capital  to  baclc  such  enterprises 
than  it  now  is  to  secure  money  for  the  develop- 
ment of  either  project  alone.  Mr.  Wiman  advo- 
cates the  passage  of  such  laws  as  will  give 
companies  the  right  to  carry  on  a  combined  elec- 
tric light,  electric  railway  and  real  estate  business; 
and  in  New  York  state  such  a  law  is  now  before 
the  legislature.  .Vlthough  the  carrying  on  of  a 
real  estate  business  by  an  electric  railway  company 
may  be  a  new  undertaking,  the  fact  that  Ihe 
transactions  of  real  estate  deals  along  the  line  of  a 
prosperous  road  might  be  itself  a  paying  business 
has  often  been  recognized  and  advantage  taken  of 
it  by  those  directly  interested  in  the  railway  proj- 
ect. A  prominent  e.xample  of  this  kind  is  the 
close  affiliation  that  has  always  e.xisted  between 
the  West  End  Street  Railway  Company  of  Boston 
and  the  West  End  Land  Company,  the  most  ex- 
tensive holders  of  the  stock  of  the  railway  com- 
pany being  also  largely  interested  in  the  real 
estate  development  along  the  electric  lines  of  the 
West  End  Company.  More  than  this,  the  West 
End  Land  Company  itself,  according  to  its  recent 
annual  report,  holds  a  very  large  block  of  the  rail- 
way company's  stock.  In  Chicago  the  same  thing 
Is  true  of  several  of  the  suburban  electric  railway 
lines.  Some  of  these  were  built  either  wholly  or 
In  part  by  the  real  estate  firms  controlling  much 
of  the  adjacent  property,  so  that,  while  the  two 
enterprises  have  not  been  conducted  by  a  single 
organization,  they  liave  been  carried  out  under  the 


direction  of  the  same  interests  and  the  profits 
have  always  reached  the  same  pool<;ets.  Evidently 
the  building  of  these  lines  for  this  purpose  is  a 
paying  investment,  for  it  is  understood  that  the 
same  parties — large  real  estate  dealers  of  Chicago 
— are  about  to  carry  out  another  similar  under- 
taking in  another  section  of  the  suburbs,  where 
they   also   have  large  real  estate  interests.     The 


Street  Railways  The  storm  of   the    first    part  of 
and  the  Bliz-      the  week  which    prevailed    over 
zard.  so  large  a  section  of  the   country 

interfered  to  no  small  extent  with  the  operation 
of  street  cars,  and  lines  were  kept  open  in 
many  places  only  by  extraordinary  eflforls  and  at 
great  expense.  In  the  larger  cities  delays  were 
experienced,  but  for  the  most  part  passengers 
were  subjected  to  but  little  inconvenience.  In 
many  of  the  towns  it  was  found  Impracticable  to 
keep  cars  in  operation.  As  usual,  electric  and 
cable  cars  proved  their  eminent  superiority  to 
the  horse  cars.  The  expenses  which  the  com- 
panies incurred  in  fighting  the  snow  were  enor- 
mous in  the  aggregate.  The  West  End  of  Boston, 
it  is  stated,  expended  $10,000,  and  the  storm  cost 
other  companies  sums  equally  as  great.  Cheap 
methods  for  removing  snow  from  street  railway 
tracks  remain  still  undiscovered. 


Long  Distance  The  latest  long  distance  trolley 
Trolley  Lines,  road  projected  is  that  which, it  is 
claimed,  will  connect  New  York  and  Philadelphia. 
There  appears  to  be  a  good  deal  of  mystery  about 
this  enterprise,  but  a  New  York  daily  which  Is 
not  of  the  sensational  class,  vouches  tor  the  state- 
ment that  the  construction  of  the  road  may  be 
confidently  expected.  Many  roads  of  this  kind 
have  been  planned  but  few  projects  have  reached 
the  stage  of  the  New  York-Philadelphia  line, 
assuming  that  the  positive  statements  made  con- 
cerning it  are  In  an)'  wise  correct.  A  railway  of 
this  kind  must  of  necessity  depend  on  way  traffic, 
for  throuth  traflic  cannot  be  attracted  unless  it 
be  by  extremel3'  low  rates  of  fare.  In  point  of 
accommodations  and  in  speed  the  ordinary  street 
car  with  its  constant  stops  must  yield  to  the 
steam  railroad  coach.  If  ihe  first  of  these  long 
distance  electric  lines  proves  successful  as  a 
money-making  enterprise,  the  number  of  such 
roads  will  doubtless  multiply  within  the  next  few 
years.  Many  capitalists  are  attracted  to  such 
enterprises,  but  as  they  are  loo  timid  to  take  the 
initiative  they  are  waiting  for  an  actual  demon- 
stration. 


Profits  of  Elec-  During  1893  the  number  of  pas- 
trie  and  sengers  carried  by  the  street  rail- 
Horse  Roads,  ways  of  Massachusetts  exceeded 
by  nearly  one  hundred  millions  the  number  of 
travelers  on  steam  railroads  in  that  state.  The 
total  number  was  over  213  millions,  an  increase  of 
142  per  cent,  during  the  last  decade.  In  the 
transportation  of  passengers  the  street  cars  cov- 
ered a  distance  of  over  34  million  miles.  It  re- 
quires no  more  figures  than  these  to  prove  that 
the  street  railway  business  In  the  Bay  State  has 
reached  magnificent  proportions.  The  vast  in- 
crease in  traffic  in  the  last  few  years  may  be 
safely  attributed  to  the  introduction  of  electricity, 
and  this  system  of  car  propulsion  has  now  been  in 
service  for  so  long  a  period  that  the  state  railroad 
commissioners  feel  justified  in  drawing  conclu- 
sions in  regard  to  the  financial  success  of  electric 
railways.  That  portion  of  their  annual  report  re- 
lating to  street  railways  is  presented  elsewhere  in 
this  issue,  and  it  must  be  confessed  that  the  find. 
Ings  are  not  as  favorable  to  electric  traction  as 
enthusiasts  could  wish.  After  the  presentation 
of  a  formidable  array  of  figures  the  commissioners 
find  in  them  reasons  for  believing  that  electric 
railways  are  not  bonanzas  of  "rare  and  inexhaust- 
ible wealth,"  and  that  they  will  yield  only  "mod- 
erate and  ordinary  returns  from  money  legiti- 
mately invested"  in  them.  No  great  amount  of 
fault  can  be  found  with  this  statement.  The 
commissioners  have  also   been    unable    to    find  a 


"demonstration  of  the  superior  net  earning  ca- 
pacity of  the  electric  as  compared  with  the  horse 
system,  but  rather  the  reverse."  This  finding  is 
certainly  not  encouraging  and  it  does  not  agree 
with  the  published  views  of  most  persons  who 
have  Investigated  the  matter.  The  man  who  ex- 
pects to  find  a  rich  bonanza  in  an  electric  railway 
is  not  well  posted  concerning  the  business;  but 
certainly  the  prospect  has  been  held  out  to  owners 
of  horse  roads  that  a  higher  rate  of  dividend  could 
be  expected  if  they  substituted  electric  for  ani- 
mal power.  For  electric  roads  as  money-making 
enterprises  no  greater  claim  should  be  made  than 
that  they  offer  opportunities  for  the  safe  invest- 
ment of  money,  and  that  they  are  likely  to  yield 
such  profits  as  may  be  expected  from  investments 
in  first  class  properties.  The  statement  is  of 
course  a  general  one;  there  are  roads  which  pay 
unusual  dividends  just  as  there  are  systems  so  lo- 
cated that  they  are  not  likely  to  be  classed  as 
dividend-paying  for  many  a  long  year.  The  con- 
trary idea,  which  the  commission  says  has  gained 
some  currency,  that  every  electric  road  is  a  sort 
of  gold  mine  that  is  l3ound  to  make  Its  owners 
speedily  rich  is  not  warranted  in  any  sense  and 
the  circulation  of  this  extravagant  notion  by  in- 
dustrious promoters  is  calculated  to  do  vast  in- 
jury to  the  business.  At  the  same  time  the  fig- 
ures of  the  report  on  their  face  seem  to  justify 
the  Inference  that  the  percentage  of  profit  is  not  as 
great  on  the  money  invested  in  electric  roads  as 
that  on  the  smaller  sums  expended  for  the  equip- 
ment of  horse  railways,  but  one  hesitates  to  ac- 
cept this  conclusion  in  the  face  of  an  apparently 
almost  universal  belief  to  the  contrary.  Before 
this  deduction  would  be  warranted  it  would  be 
necessary  to  determine  definitely  that  the  capital 
stock  of  the  companies  had  been  paid  in  cash  to 
the  same  extent  as  was  the  case  with  horse  roads. 
To  illustrate  the  point:  if  the  conversion  of  a  road 
was  effected  merely  by  the  proceeds  of  the  sale 
of  bonds  with  an  equal  amount  of  stock  given 
away  as  a  bonus,  as  has  been  done  in  some  in- 
stances, it  would  scarcely  be  lair  to  consider 
electric  power  as  unprofitable  because  it  failed  to 
bring  in  a  revenue  sufficient  to  meet  the  Interest 
on  the  bonds  and  to  pay  as  great  dividends  on 
stock  for  which  nothing  had  been  paid  as  on  the 
capitalization  representing  the  actual  outlay  for 
the  horse  road.  If  huge  blocks  of  stocks  have 
been  given  away  for  promoters'  services  or  in  stock 
manipulations,  electric  traction  may  not  Increase 
the  traffic  sufficiently  to  pay  interest  on  them. 
We  by  no  means  assert  that  any  of  these 
hypotheses  apply  to  the  electric  railways  of  Mas- 
sachusetts, for  no  data  are  at  hand,  but  we  should 
need  to  know  absolutely  that  the  present  capital 
stock  represented  actual  cash  outlay  to  the  same 
extent  as  did  the  capitalization  of  the  old  horse  com- 
panies before  vouching  for  the  correctness  of  the 
commissioners'  conclusion.  Certain  it  is  that  the 
street  railway  men  of  Massachusetts,  using  the 
designation  in  the  widest  extension,  do  not  share 
the  opinion  expressed  by  the  board.  They  have 
apparently  far  greater  confidence  in  electric  lines 
than  in  horse  roads,  and  they  are  equipping  their 
railways  for  motor  cars  with  singular  persistence. 
Of  the  874  miles  of  street  railway  in  the  state  700 
miles  are  now  operated  In  whole  or  in  part  by 
electric  power,  and  of  this  latter  total  over  200 
miles  were  converted  into  electric  lines  in  1893 
when  the  owners  had  the  benefits  of  years  of  ac- 
cumulated experience  of  electric  traction.  The 
change  was  made  for  the  sake  of  increased  profits, 
and  it  is  difficult  to  believe  that  these  men  were 
so  regardless  of  the  lessons  taught  by  their  own 
business  that  they  failed  to  realize  that  by  intro- 
ducing a  new  system  they  were  likely  to  decrease 
relatively  the  amount  of  their  profits.  Conserva- 
tive men  in  the  Bay  State  are  not  liable  to  make 
mistakes  of  that  description.  While  as  we  have 
said  the  figures  on  the  surface  are  not  encouraging 
to  electric  railway  investors  we  are  not  yet  ready 
to  concede  that  the  conclusions  drawn  from  them 
are  in  all  respects  warranted. 
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PBOPOSED       BEORGANIZATION        OF      THE 
NASHVILX.E   XJNITED     ELEOTBIO. 


Electric  A  Railway  Company,  Laredo:  J.  K.  Urie.  -V.  W. 
Childress  aad  C.  A.  McKinnev  of  the  Houston  City  Rail- 
way Company,  Houston. 


ELECTRICITY  IN  SUBURBAN  DEVELOP- 
MENT.* 


It  Is  Stated  that  five-sixths  of  the  bondholders 
of  the  Nashville  United  Electric  Railway  Com- 
panj-.  which  Is  now  in  the  hands  of  the  receivers, 
have  agreed  to  a  plan  of  reorganization.  The  plan 
which  was  suggested  bj'  Gen.  W.  H.  Jackson  con- 
templates the  Issue  to  each  holder  of  the  United 
Electric  bonds  oO  cents  on  the  dollar  of  the  par 
value  of  bonds  in  stock  at  par  of  the  new  company. 

The  new  company  will  have  $3,000,000  of  5  per 
cent,  thirty-year  bonds,  and  $1.. 500,000  of  stock. 
The  holders  of  the  $984,000  of  the  General  United 
Electric  bonds  thus  get  about  S.iOO.OOO  of  new 
stock. 

Then  again  Gen.  Jackson  proposes  to  set  aside 
sufficient  securities  of  the  reorganized  company 
to  satisfy  the  underlying  bonds  amounting  to 
$1,535,000  and  to  reserve  about  $57,000  of  the  new 
issuance  of  bonds  to  provide  for  the  Boating  debt 
secured  bv  the  pledge  of  the  income  bonds.  He 
further  proposes  to  re-equlp  the  cars  and  overhead 
connections  and  make  all  improvements  needed. 
The  building  of  a  new  power-house  on  the  river 
bank,  convenient  to  coal  and  water,  which,  it  is 
estimated,  will  result  in  a  considerable  saving,  is 
also  contemplated. 

To  retire  the  underlying  bonds  and  make  Im- 
provements will  require  all  of  the  bonds,  but 
none  of  the  stock. 

The  fixed  charges  under  the  old  management 
were  $161,000,  divided 'as  follows;  $10,000  interest 
on  loans  of  floating  debt;  interest  on  $1,535,000 
bonds.  $92,100,  and  $59,040  interest  on  the  outly- 
ing bonds.  While  the  fixed  charges  under  the 
new  management  will  be  $100, 000;  interest  on  the 
bonds,  $200,000  bonds  reduced  from  a  C  to  a  5  per 
cent,  obligation. 


NEEDS    or  STREET  RAILWAYS. 


Meetings  of  the  Maine  and  Texas  Street  Railway 
Associations. 


The  first  meeting  of  the  Maine  Street  Railway 
Association  was  held  February  7  in  the  city  of 
Portland.  The  members  discussed  informally 
topics  relating  to  the  street  railway  business,  and 
were  pleasantly  entertained  socially.  The  old 
officers  were  re-elected,  and  committees  were  ap- 
pointed to  report  on  several  questions,  among 
which  are  "mutual  insurance"  and  "taxation." 
The  next  meeting  will  be  held  In  the  city  of 
Ilockford  in  August  next.  The  following  gentle- 
men were  In  attendance:  President  William 
Wood,  president  of  the  Portland  Horse  Railway 
Co  ;  secretary  and  treasurer  E.  A.  Newman,  gen- 
eral manager  of  the  Portland  Horse  Railroad  Co.; 
E.  H.  Hanks,  president  of  the  Blddeford  &  Saco 
Railroad  Co  ;  A.  P.  Gerald,  president  of  the 
Waterneld  &  Fairfield  Street  Railway  Co.  and 
general  manager  of  the  Bath  Street  Railway  Co.; 
E.  K.  Day,  general  manager  of  the  Mousam  River 
Railroad  Co.,  Sanford;  Chas.  P.  Prescott,  treas- 
urer Blddeford  >V  Saco  Railway  Co  ;  E.  T.  Berry, 
of  the  Portland  Street  Railroad  Co.  and  A.  K. 
Baylor,  of  the  General  Electric  Co.  and  Fred.  S. 
Kenfleld. 

The  first  annual  meeting  of  the  Texas  Street 
Railway  Association  was  held  last  month  in 
Austin.  During  the  previous  month  a  meeting 
was  held  at  which  a  temporary  organization  was 
(•(fccled,  and  a  call  was  Issued  for  a  convention  at 
Austin.  The  delegates  were  hospitably  received 
at  Austin.  They  enjoyed  a  carriage  ride  to  the 
Austin  dam,  an  excursion  on  the  lake,  and  a  ban- 
quet In  the  evening.  The  following  officers  were 
elected: 

PreiildcDt,  William  H.  Sinclair,  of  the  GalveNton  City 
Railway,  fjalvcnlon. 

Vlce-prciI'lCDt,  J.  K.  Olc,  of  the  Auatin  Rapid  Trannlt 
Company,  Aumln. 

Sec-clary  and  trcaaurer,  S,  A.  UobaoD  of  the  Waco  Ulec- 
trie  Railway  and  Llf^bt  Company,  Waco. 

Ulreclom:  W.  II.  WeIrM,  .San  Antonio  Street  Railway 
(^ompanv;  A.  W.  ChlldrcRH,  Vncon  city  Railway  Company 
or  Dslla*:  W.  H.  ^tinclalrand  .1.  K.  1'rio. 

Committee  on  momhertthip.  C  rl   Drake  of  the  Laredo 


In  reply  to  our  questions  on  this  subject  we 
have  received  the  following  from  Mr.  E.  G.  Cow- 
nette,  the  general  manager  of  the  United  Electric 
Railway  Company  of  Nashville,  Tenn.,  in  addi- 
tion to  those  published  in  our  issues  of  February 
3  and  February  10: 

First,  The  direct  coupled  generators;  Thej'  al- 
low a  large  output  of  power  within  a  small  space, 
thus  saving  a  large  expense  in  land,  as  well  as  a 
saving  of  power,  bj'  dispensing  with  belts,  idlers 
etc.  The  perfection  attained  in  the  single  reduc- 
tion motors  and  in  controlling  apparatus  is  worthy 
of  mention. 

.S'conf/,  The  greatest  improvement  to  be  de- 
sired is  to  secure  a  perfect  metallic  return  for  the 
ground.  The  rail  bonding  up  to  date  has  been  a 
source  of  annoyance,  expense  and  trouble. 

'Third,  This  is  a  hard  question  to  answer,as  the 
improvements  in  the  past  have  been  so  great  that 
we  may  expect  almost  anything  in  the  future.  A 
street  railroad  equipped  with  apparatus  of  the 
present  standard  of  perfection  can  be  operated  to 
a  perfect  degree  of  satisfaction,  both  as  to  service 
and  expense.  If  the  conduit  system  could  be 
made  practicable  under  all  circumstances  it 
would  remove  the  annoyance  of  maintaining  as 
well  as  the  objection  to  the  overhead  system. 


Mather  Electric    Company  Reorganized. 


The  Mather  Electric  Company,  of  Manchester, 
Conn.,  has  been  reorganized  and  tlie  business  has 
been  taken  over  by  the  new  company,  which  in- 
cludes well-known  Hartford  capitalists.  At  a 
meeting  of  the  stockholders  at  the  Phoeni.x  Na- 
tional Bank  at  Hartford  the  following  named 
officers  were  chosen:  Maro  S.  Chapman,  presi- 
dent; T.  C.  Perkins,  vice-president:  John  L. 
Bunce,  secretary  and  treasurer.  The  following 
named  directors  were  chosen:  Charles  E.  Perkins, 
T.  C.  Perkins,  M.  S.  Chapman,  Henry  A.  Red- 
field,  Charles  M.  Jarvls,  John  L.  Bunce  and 
Norman  McD.  Crawford.  Charles  E.  Perkins  is 
the  well-known  patent  lawyer  expert.  T.  C.  Per- 
kins, his  son,  is  known  to  the  electrical  fra- 
ternity of  the  West,  through  his  connection  with 
the  Ball  &  Wood  Engine  Company  as  one  of  Its 
western  managers.  Henry  A.  Red  field  is  the 
president  of  the  Phcenix  National  Bank.  Charles 
M.  Jarvls  is  president  of  the  Berlin  Iron  Bridge 
Company  of  East  Berlin,  Conn.  M.  S.  Chapman  is 
manager  of  the  government  envelope  works  at 
Hartford,  and  a  largely  interested  stockholder  in 
a  number  of  paper  mills  in  New  England.  Mr. 
Crawford  is  the  consulting  engineer  for  the  Penn- 
sylvania Traction  Company  of  Phlladeliihia  and 
also  of  the  Pennsylvania  Railroad  Company,  being 
also  retained  as  electrician  of  the  Hartford  Street 
Railway  Company.  Mr.  Bunce  has  been  con- 
nected with  the  Perkins  Switch  Company  of 
Hartford,  the  Schuyler  Electric  Company  and 
with  the  Pope  Manufacturing  Company  of  Hart- 
ford. Theodore  Gonet,  who  has  been  retained  as 
electrical  engineer,  was  connected  for  some  time 
with  the  Westlnghijuse  Electric  it  Manufacturing 
Company.  He  will  have  associated  with  him  W. 
E.  Powell,  who  for  many  years  has  been  identi- 
fied with  llie  Mather  Electric  Company.  It  is 
stated  that  the  company  starts  out  under  the  re- 
(jrgani/.ation  free  from  all  debt  and  with  a  capital 
stock  of  $250,000.  The  Intention  of  this  comiiany 
Is  to  make  a  specialty  of  large  dynamos  and  gen- 
erators for  electric  Mghtlng  plants  and  electric 
street  car  systems. 

Chicago,  III.-  At  a  meeting  of  the  trustees  of  the 
township  of  Cicero  last  week,  an  ordinance  was 
passed  granling  to  the  Lake  Street  Elevated  Rail- 
road Comjiany  a  franchise  to  extend  Its  tracks 
through  (!lc(Tn  (crrltory. 


BY  ERASTUS  WIMAN. 

There  are  two  classes  in  very  many  localities  in 
the  United  States  now  seriously  affected  by  the 
hard  times  who  could,  by  a  union  of  interests, 
materially  help  each  other  and  promote  the  gen- 
eral prosperity.  Either  class,  operating  upon  its 
own  account,  Is  likely  to  have  a  slow  time  of  it; 
but  united  both  might  make  substantial,  if  not 
rapid,  progress.  These  two  classes  are  the  owners 
of  suburban  property  and  the  owners  of  electrical 
plants.  The  owners  of  suburban  properties  need 
of  all  things  something  to  make  their  holdings 
accessible,  that  the  demand  for  homes  may  be 
readily  met,  and  their  property  easily  marketed. 
This  can  be  best  done  by  the  second  class  referred 
to,  namely,  the  owners  of  plants  now  used  chierty 
at  night  for  lighting  purposes,  but  which  might 
be  employed  during  the  day  for  producing  and 
transmitting  energy  that  would  be  available  for 
traction  on  streets  at  a  minimum  of  cost  for  con- 
struction and  operation. 

These  two  classes  of  property  owners  do  not 
seem  to  have  much  in  common — this  suburban 
burden  carrier  on  the  one  hand,  and  this  sanguine 
but  somewhat  disappointed  and  subdued  electric 
light  promoter  on  the  other.  Yet  each  possesses 
the  element  that  the  other  needs  to  develop  his 
interests  and  united  they  can  help  each  other  to 
success  and  profit. 

Hitherto  the  suburban  property  owner  has 
taken  all  the  profit  of  suburban  develop- 
ment by  electric  roads.  While  capitalists  and 
electrical  promoters  have  put  up  the  money, 
borne  the  risk,  and  done  the  work,  the  owners  of 
land  along  the  line  have  raked  In  the  "shekels." 
But  this  is  now  no  longer  possible.  The  electric 
promoter  has  about  reached  the  limit  of  the  capi- 
tal he  can  for  this  purpose  control.  The  banker 
and  the  investor  are  becoming  timid  regarding 
new  enterprises,  and  without  a  very  large  margin 
of  promise  new  enterprises,  in  the  shape  of  subur- 
ban expansion  iiartloularly,  are  just  now  unlikely. 

But  with  a  union  between  ail  the  parties  con- 
cerned, the  advantages  of  a  broad  basis  for  capi- 
tal are  afforded.  A  united  effort,  under  vigorous 
and  combined  management,  is  possible,  and  such 
a  division  of  profit  probable  that  the  enterprise 
would  attract  attention  and  invite  capital.  Thus 
the  large  gains  which  are  possible  to  suburban 
development,  by  the  transposition  from  land  in 
acreage  to  land  in  lots,  would  be  rendered  much 
more  rapid  of  realization  if  merged  into  a  deal  in 
which  the  electric  interest  participated,  or  if  by 
a  union  between  them  capital  was  attracted  which 
could  now  be  drawn  to  neither  alone. 

Union  between  the  land  owner  and  the  electric 
light  company  therefore  seems  desirable.  As  the 
latter  is  already  an  organization  capable  of  ex- 
pansion and  of  dlvislbilitj',  it  would  seem  that  its 
powers  might  be  made  available.  By  enlarging  or 
reconstructing  it  the  company  could  be  made  an 
instrumentality  large  enough  to  include  (1)  the 
light  company;  (2)  the  land;  and  (3)  the  electric 
road.  The  new  combination  might  with  propriety 
be  rechristened, — in  order  to  cover  and  explain  its 
purpose, — as  "The  Electric  Land,  and  Railway 
Company."  Into  this  company  could  be  merged 
all  the  Interests  to  be  served,  and  In  its  bonds, 
preferred  and  common  stock  (as  hereafter  to  be 
explained)  sufficient  profit,  safety,  and  attraction 
might  be  found  for  capital,  not  only  locally  but 
from  abroad. 

It  will  be  asked.  What  Is  the  prospect  for  money 
for  these  purposes  in  these  hard  times?  It  may  be 
answered  that  the  prospect  for  money  for  develop- 
ment of  the  property  and  the  expansion  of  elec- 
trical enterprises  is  much  more  probable  by  a 
union  of  these  two  Interests  than  by  keeping  them 
separate.  Both  have  elements  of  profit  exceed- 
ingly potential  If  united;  neither  now  has  any 
attraction  for  money,  if  separated.  There  is  plenty 
of  money, — never  was  It  such  a  drug  as  now.  For 
weeks  call-money  in  New  York  has  been  at  1  per 
cent,  per  annum.  There  is  just  as  much  money 
in  the  country  as  ever  there  was.  It  has  not  been 
lost  in  the  wood  s.  It  is  not  buried  in  the  earth, 
nor  has  It  been  shipped  abroad  in  ocean  grey- 
hounds. This  money  has  got  to  earn  an  honest 
living  for  the  people  who  own  it,  just  as  the  elec- 
tric plant  has  got  to  earn  a  living  for  Its  promoter, 
or  the  suburban  property  for  Us  owner.  The  need 
of  the  hour  Is  to  bring  the  three  elements  together, 
and  that  can  better  be  done  by  a  union  of  the  two 
latter  than  by  any  other  plan  known  to  those  who 
give  most  attention  to  the  course  of  Investments, 
and  the  projects  wherein  the  greatest  elements  of 
profit  reside  In  combination  with  safety. 

It  is  beyond  contradiction  that,  taking  a  survey 
of  all  classes  of  investments  In  the  past  ten  years, 
no  single  department  of  industrial  effort  has 
yielded  an  enhancement  of  values  so  great,  so  uni- 
versal, and  so  secure  as  the  profits  made  by  sub- 

*  l-ixtructs  from  an  artl<;Ie  In  tlie  Knijinit'i-lnfl  Mitgitzine. 
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urban  development,  aided  by  electric  roads. 
Starting  at  Boston,  ttie  most  conservative  of  cen- 
ters, and  long  ago  thought  to  be  practically  a  com- 
pleted city,  the  increase  of  values  created  by  the 
expansion  of  Mr.  Henry  M.  Whitney's  West-End 
street  railway  system  has  been  greater  than  the 
gain  in  any  other  Interest.  Banli  stocks,  insur- 
ance stocks,  railroad  bonds,  industrial  securities, 
and  the  thousand  other  instrumentalities  which 
provide  great  numbers  of  Bostonese  with  bread 
and  butter  have  barely  held  their  own  in  the  best 
cases,  while  in  very  numerous  instances  they  have 
declined  in  values,  and  some  have  ceased  to  yield 
the  harvest  even  of  hope.  But  the  West-End 
system  has  not  only  steadily  earned  a  large  return, 
but  steadily  enhanced  in  earning  power,  while  the 
thrill  of  life  in  property  along  its  lines,  far  out  of 
town,  has  imparted  a  new  vitality  and  an  enhanced 
value. 

So  it  is  all  over  the  country.  In  great  cities 
like  Rochester,  Buffalo,  Cleveland,  Cincinnati, 
Chicago,  Milwaukee,  Atlanta,  Omaha,  Kansas 
City,  and  numerous  smaller  places  the  gain  in 
value,  the  growth  in  population,  the  enlargement 
of  area,  the  stimulation  of  building,  and  the  gen- 
eral vitality  resulting  from  electric  railway  exten- 
sion is  more  pronounced,  is  more  secure,  and  is 
founded  on  a  better  basis  than  has  been  created 
by  any  other  form  of  investment. 

There  may  have  been  some  exceptions  to  this 
general  conclusion,  and  undue  expansion  ahead  of 
the  demand  may  have  resulted  in  a  few  instances 
in  loss  and  delay  in  return.  It  would  not  be  sur- 
prising if  this  were  so,  for,  as  with  other  good 
things  in  this  world,  the  maxim  applies,  "The 
greater  the  good,  the  nearer  the  evil."  It  may  be 
safely  claimed  that  in  proportion  to  the  ground 
covered,  the  amount  of  money  spent,  the  number 
of  undertakings  pushed  forward,  and  the  social, 
material,  and  financial  results  achieved,  no  class 
of  investment  has  been  so  profitable,  and  so  emi- 
nently satisfactory,  as  electrical  railway  suburban 
development. 

With  this  general  conclusion  admitted,  there 
ought  to  be  no  serious  difficulty  in  numerous 
minor  localities  to  perpetuate  this  impression,  and 
steadily  realize  a  similar  result.  This  can  best  be 
done  in  the  way  herein  suggested  for  smaller 
places,  namely,  by  a  union  of  an  existing  organiza- 
tion in  the  shape  of  a  local  electric  light  plant  and 
suburban  property,  the  two  uniting  their  ad- 
vantages to  invite  the  third — local  capital — to 
complete  the  necessary  means  of  communication, 
and  render  readily  accessible  the  property  now 
dormant  and  dead  in  realizable  value.  The 
property  owner  must  make  up  his  mind  to  share 
with  others  the  enhanced  value,  as  something  to 


perienoe,  and  the  manifold  advantages  which  exist 
in  a  growing  concern. 

Tlie  investor,  too,  either  local  or  from  abroad, 
will  find  a  ready  opportunity  for  the  employment 
of  capital  risht  under  the  sphere  of  his  own  ob- 
servation. Instead  of  buying  bonds  on  railroads  a 
thousand  miles  away,  subject  to  all  the  chances 
of  competition,  crop  failures,   traffic   reduction, 


available  at  far  less  expenditure  than  new  under- 
takings, which  nowadays  are  hardly  to  be  thought 
of. 

The  New  York  law  as  it  exists,  while  it  imparts 
to  electric  light  and  power  companies  the  privi- 
lege of  railroad  construction  and  operation,  does 
not  contemplate  the  acquirement  of  land  and  its 
improvement,  sale,  or  lease.      This  amendment  it 
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and  mismanagement,  there  will  be  in  such  local 
enterprises  as  are  here  suggested  an  opportunity 
for  observation,  direction,  management,  and  gen- 
eral interest  impossible  In  far  away  undertakings. 
It  may  be  asked  what  one  thing  more  than 
others  would  encourage  a  movement  of  this  char- 
acter, and  give  shape  and  form  to  this  suggestion 
of  a  union  between  electrical  plants  and  suburban 
development,  the  two  thus  united  inviting  capi- 
tal. The  reply  is  that  legislation  has  already  set 
in  motion  the  incipient  stage  of  this  movement. 
By  a  new  general  law  of  the  state  of  New  York 
electric  light  companies,  outside  of  cities  of  large 
class,  by  a  very  slight  formality  may  become 
possessed  of  all  the  powers  of  a  railroad  company, 
under  which  a  construction  could  be  carried   for- 


Is  proposed  now  to  seek,  so  that  three  purposes 
can  be  accomplished  at  one  and  the  same  time, 
namely,  (I)  the  creation  of  light  and  power;  (2) 
the  construction  and  operation  of  an  electrical 
railroad;  and  (3)  the  acquirement  and  development 
of  suburban  property. 


NORRISTOWN  PASSENGER  RAILWAY 
COMPANY. 


The  Norristown  (Pa)  Passenger  Railway  Company 
now  operates  four  miles  of  single  line  and  five  - 
cars  are  in  service.  The  contract  for  the  entire 
installation  was  awarded  to  the  Complete  Electric 
Construction  Company  of  New  York,  and  the 
work  has  been  well  done  in  all  respects.  The 
power  house  and  car  barn  cover  a  space  of  138  by  . 
05  feet,  and  are  separated  from  each  other  by  a 
fire  wall.  The  former  building  is  constructed  of 
brick  and  the  oar  barn  is  built  of  corrugated  iron. 
Both  buildings  are  covered  by  tin  roofs.  The 
steam  Is  generated  in  a  150  horse  power  boiler  and 
power  is  furnished  by  a  125  horse  power  engine 
built  by  the  Buckeye  Engine  Company  of  Salem, 
O.  The  feed  water  is  heated  in  a  Berryman 
heater.  The  electric  generator  which  is  of  125 
horse  power  capacity  is  a  Westinghouse  machine, 
and  it  is  connected  to  the  engine  by  a  Schieren 
belt. 

The  trolley  and  feed  wires  were  furnished  bj' 
the  John  A.  Roebllngs  Sons'  Company  and  the 
overhead  fixtures  are  these  of  the  General  Elec- 
tric Company.  The  poles  are  wood  and  are  oc- 
tagonal. The  track  Is  laid  with  Johnson  girder 
rails.  The  five  cars  which  were  built  by  the 
Newcastle  Car  Company  are  mounted  on  McGulre 
trucks,  and  equipped  with  Westinghouse  motors. 
The  fare  registers  were  furnished  by  the  Security 
Register  Company  of  St.  Louis.  The  illustrations 
represent  the  interior  and  exterior  of  the  power 
house,  and  the  interior  of  the  car  barn  in  which 
a  Hathaway  transfer  table  has  been  Installed. 


INTEKIOR  VIEW  OF  NORRISTOWN  CAR  HOUSE. 


which  their  Investment,  organization,  and  ex- 
perience entitle  them.  He  will  make  twice  as 
much  money  In  five  years  by  this  union  as  could 
be  made  in  ten  years  by  isolated  and  restricted 
opportunity  for  realization. 

The  electric  company  will  also  be  benefited  by 
an  enlarged  chance  for  development,  the  em- 
ployment of  much  that  is  now  idle  all  the  hours 
of  day,  and  by  putting  into  constant  use  the 
forces    of    organization,    expert  knowledge,    ex- 


ward  to  any  point,  or  in  any  direction,  that  pub- 
lic policy  permitted.  The  smallest  electric  light- 
ing company  In  the  state  can  thus  be  possessed  of 
all  the  powers  enjoyed  by  the  New  York  Central 
and  Hudson  River  Railroad  Company.  With 
these  privileges  and  powers  In  hand  there  are 
hundreds  of  towns  in  which  electric  light  plants 
now  lying  Idle  all  day  long  could  be  made  avail- 
able with  slight  added  expense.  Even  If  their 
capacity  had  to  be  doubled   they   could   be  made 


Cleveland,  0. — Two  motormen  employed  by  the 
Cleveland  Electric  Railway  Companj'  were  fined 
|10  each  last  week  for  operating  their  cars  at  a 
speed  greater  than  that  permitted  by  the  ordi- 
nance which  provides  that  the  speed  on  bridges 
and  viaducts  shall  not  exceed  eight  miles  an  hour. 
It  was  stated  by  the  policeman  who  caused  the 
arrest  that  the  cars  were  traveling  at  the  rate  of 
fourteen  miles  an  hour  when  he  arrested  the  men. 
The  men  declared  that  they  were  unaware  of  the 
fact  that  the  speed  was  too  great. 
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MASSACHUSETTS        STBEET         EAILWAYS. 


Annual  Report  of  tho  State    Board    of    Bailroad 
Commissioners. 


The  street  ralhvaj'  portion  of  the  annual  report 
of  the  Massachusetts  Railroad  Commissioners  has 
just  been  made  public,  and  a  summary  of  the 
voluminous  document  is  presented  herewith. 
With  the  exception  of  the  board  in  New  Yorlc  no 
commission  in  the  country  deals  with  the  subject 
of  street  railways  so  exhaustively  as  that  of  Mas- 
sachussetts,  and  the  figures  which  it  presents  are 
thoroughly  reliable. 

The  commission  reports  that  returns  have  been 
received  from  00  companies,  one  less  than  in  1S93, 
and  of  this  number  43  were  engaged  In  operating 
railways,  11  had  leased  their  roads,  two  had  been 
consolidated  with  other  companies,  three  com- 
panies had  not  completed  their  lines,  and  the  rail- 
way of  one  company  (Beverly   and   Danvers)   was 


been  miles  of  railroad  track  built  In  the  last  10 
years. 

The  aggregate  capital  stock  of  the  60  companies 
September  30,  1893,  was  $35,883,575,  an  increase 
of  $3,393,0.39  over  the  previous  year,  resulting  from 
new  or  additional  issues  of  stock. 

The  whole  amount  of  cash  dividends  declared 
and  paid  the  last  year  was  $1,710,037.50,  an  aver- 
age of  0.63  per  cent,  on  the  total  amount  of  capi- 
tal stock  outstanding  at  the  end  of  the  year,  as 
against  6.71  per  cent,  in  1893.  Uomputed  (as  it 
should  be)  on  the  mean  amount  of  capital  stock 
outstanding  at  the  beginning  and  end  of  the  year, 
the  average  dividend  the  last  year  was  6.94  per 
cent.,  as  agalcst  7.34  per  cent,  in  1893. 

One  company  paid  last  year  10  per  cent.;  one 
(the  West  End)  paid  8  per  cent,  on  preferred 
stock  and  9  per  cent,  on  common  stock;  four  paid 
8  per  cent. ;  four  paid  7  per  cent. ;  seven  paid  6  per 
cent  ;  one  paid  5  per  cent.;  one  paid  H  per  cent.; 
one  paid  4  per  cent.;  four  paid  3  per  cent.;  one 
paid  li  per  cent.;  and  the  remaining  35  com- 
panies, including  new  and  old,  declared  and  paid 
no  dividends.     The   average  rate  on   the  capital 
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not  in  operation.  The  total  length  of  street  rail- 
ways on  September  30  1893  (the  end  of  the  offi- 
cial .year),  including  double  track,  but  not  sidings, 
was  874  14  miles,  an  increase  of  119.39  miles  over 
the  preceding  year.  Of  this  total,  711.08  miles 
were  operated  In  whole  or  in  part  by  electric 
power,  and  103  00  wholly  by  horse  power.  This 
shows,  as  compared  with  the  previous  year,  an  in- 
crease of  314.78  miles  equipped  with  electric 
power,  and  a  decrease  of  95.49  miles  equipped  for 
horse  power  only. 

A  table  gives  the  number  of  street  railway  com- 
panies in  the  state,  the  total  length  of  railwa.y, 
and  the  length  of  electric  railway,  in  1800,  in  1870, 
in  1880  and  in  each  year  from  1885  to  1893  as  fol- 
lows; 


Years. 

Number  ot 
companies. 

Total 
length, 
Miles. 

Increase 

Miles, 

Length  of 

electric. 

Miles, 

1860 

20 

88,87 

88,87 

1870 

23 

139,44 

50„57 

1880 

29 

222,54 

83.10 

1885 

31 

346.13 

126.59 

1886... 

43 

407.65 

59.52 

1887 

44 

470,27 
.533.69 

62,62 
61,32 

1888 

.16 

1889 

46 

,574,17 

40,58 

6052 

1890 

48 

612  38 

38.21 
60.07 

160,86 
289.03 

1891 

56 

672,45 

1892 

61 

754.85 

82.40 

496,30 

1893 

60 

874.14* 

119.29 

711,08 

*    The  total  length  of  sid 

ings,  sw 

tches,  etc. 

was  63,164 

miles. 

All  the  companies  use  the  overhead  single  trol- 
ley system  except  the  Milford  and  Hopedale, 
which  uses  the  storage  bittery. 

There  have  been  as  many  miles  of  electric  rail- 
way track  built,  or  equipped  with  electricity,  in 
M^S3achu3ettsin  the  last  five  years  as  there   have 


stock  of  the  35  companies   which  paid   dividends 
was  8.33  per  cent. 

The  following  table  of  capital  stock,  net  income 
and  dividends  for  the  last  ten  years  is  given: 

Percent- 
Cash  age  to 
Capital  Net  dividends  capital 
Years,                       stock.  income,  declared,  stock. 

1884 $7,732,200  $697,469  $444,090  5,74 

1885.,   8,077,100  638,436  607,044  6,28 

1886 9,135,645  791,335  494.070  6,41 

1887 10.096,980  648,382  630,920  5,26 

1883 10,894,850  785,008  626,617  6,74 

1889 12,290,740  1,025,758  838,619  6,82 

1890 14,879,130  1,430,116  963,154  '6,47 

1891 19,553,953  1,399,158  1,100,015  5,63 

1892 23,590,636  1,905,680  1,.582,697  6.71 

1893 25,883,575  1,993,399  1,716,637  6  63 

The  gross  assets  of  the  companies,  September 
30,  1893,  were  $,50,130,373,30,  which  Is  an  increase 
of  $10,498,503  over  the  assets  of  1893,  The  figures 
which  give  the  total  assets  are  as  follows:  Con- 
struction, 1.893,  $14,734,433;  1893,  $33,430,066; 
equipment  and  other  permanent  property,  1893, 
•$9,479,539;  1893,  $13,509,941;  cash  and  current 
assets,  1893,  $3,933,490;  1893,  $3,939,010.  The 
gross  liabilities,  including  capital  stock,  at  the 
same  date,  were  $49,589,687,91,  an  Increase  of 
$10,794,873  over  the  preceding  year;  as  there  was 
a  gain  of  only  $10.49,8,503  in  gross  assets,  there  is 
a  balance  of  $396,370  against  the  companies, 
diminishing  by  that  amount  their  aggregate  sur- 
plus. 

During  the  last  ten  years  it  is  noted  that  there 
has  been  a  steady  and  rapid  decrease  in  the  sur- 
plus of  the  companies.  In  1884  the  surplus  was 
$1,039,360,  or  13.44  per  cent,  of  the  capital  stock; 
In  1889  the  amount  tvas  $730,740,  or  5.91  per  cent. 


of  the  capital  stock,  and  in  1893   the  surplus  was 
$540,585,  or  3.09  per  cent,  of  the  capital  stock. 

The  funded  debt  of  the  companies  September 
oO,  1893,  <^.  a-.-.,.,V.ed  to  $14,109,000— an  increase  of 
*'i,i38,850ovtr,  ,_e  previous  year,  resulting  from 
additional  issues  of  bonds,  or  from  the  assump- 
tion of  additional  bonded  liabilities. 

The  total  number  of  passengers  carried  during 
the  last  year  on  the  railways  of  all  the  companies 
making  returns  to  the  board  was  313,553,009,  an 
increase  of  19,380,067  passengers  over  the  previous 
year.  The  number  of  passengers  carried  on  the 
street  railways  exceeded  the  annual  number 
carried  on  all  the  railroada  of  the  state  by  93,773,- 
003. 

The  total  number  of  miles  run  b"  street  cars 
was  34,507,383— an  increase  of  4,839,340  miles  over 
the  previous  year.  The  total  number  of  round 
trips  run  was  4,481,171 — an  increase  of  313,713  in 
the  number  of  trips.  The  average  number  of 
passengers  carried  per  round  trip  was  48— one 
more  than  In  1893. 

Comparing  the  figures  for  189;i  with  those  for 
1883,  there  has  been  an  increase  in  the  last  decade 
of  143  per  cent,  in  the  number  of  passengers 
carried,  of  135  per  cent,  in  the  number  of  miles 
run,  and  of  96  per  cent,  in  the  number  of  round 
trips  annually. 

The  total  Income  of  the  companies  from  all 
sources  for  the  year  ending  September  30,  1893, 
was$10,894, 704.11,  and  the  total  expenditures  were 
$10,617,941,99 — leaving  a  net  balance  of  income 
for  the  year  of  only  $370,703, 13  to  carry  to  sur- 
plus account. 

The  balance  of  total  income  from  all  sources 
above  operating  expenses  was  $3,393,8.59  — an  in- 
crease of  $584,813  over  the  previous  year.  The 
fixed  and  other  charges  on  this  income  balance  on 
account  of  interest,  taxes  and  rentals  amounted 
to  $l,:!99,400-an  increase  of  $497,094;  leaving  as 
the  net  income  available  for  dividends  the  sum  of 
.$l,993,399-which  was  larger  by  $87,719  than  the 
corresponding  sum  of  1893. 

The  percentages  of  operating  expenses  to  gross 
income  from  operation,  for  the  last  decade  are  as 
follows:  '84,  78  37;  85,  80  03;  '80,  80.04;  '87,  83,81; 
'88,  81,07:  '89,  78.80;  90,  74,80;  '91,  76.13; '93,  71. '74; 
'93,  69  36. 

The  ratio  of  operating  expenses  to  gross  income 
from  operation  has  fallen  In  the  last  five  years 
from  81,07  to  09,20  per  cent, —a  marked  decrease. 
The  percentage  for  ihe  last  year  was  in  fact  a  lit- 
tle lower  than  that  for  the  railroad  corpora- 
tions of  the  state,  which  was  09,79  per  cent.  The 
net  earnings  from  operation  have  increased  on  the 
average  from  $3,430  to  $3,810  per  mile  of  railway 
owned,  and  from  5  50  to  9,05  cents  per  car  mile  run 
during  the  last  five  years. 

The  ratio  of  operating  expenses  to  gross  income 
from  operation  has  fallen  In  the  last  five  years 
from  81,07  to  69,30  per  cent,  — a  marked  decrease. 
The  percentage  for  the  last  year  was  in  fact  a  lit- 
tle lower  than  that  for  the  railroad  corpora- 
tions of  the  state,  09.79  per  cent. 

There  has  been  In  the  last  five  years  an  increase 
from  40  to  74  cents  in  the  average  net  earnings  per 
round  trip  run,  and  from  0,90  to  1.50  cents  per 
passenger  carried. 

The  average  cost  of  the  street  railwaj'S  of  the 
state  per  track  mile  (including  the  cost,  but  not 
including  the  length  of  sidings),  as  it  stood  on  the 
bool;s  of  the  companies  September  30,  1893,  was 
$30,793  for  conslr.iction;  $15,4,55.00  for  equipment; 
and  $11,738.03  for  land,  buildings  and  other  perma- 
nent property  — making  a  total  average  cost  of 
$.53,985,09  for  each  mile  of  main  railway  track, 
including  double  track. 

These  figures  are  of  value  as  showing  just  how 
heavily  the  street  railways,  as  a  whole,  are  capital- 
ized, or,  in  other  words,  the  average  amount  per 
mile  on  which  dividends  and  interest  are,  if 
possible,  to  be  earned.  The  cost,  as  returned  by 
the  several  companies,  ranges  from  $13,745  to 
$98,907  per  mile. 

The  report  says:  "It  Is  too  early  as  yet  to  draw 
exact  and  final 'conclusions  with  regard  to  the 
financial  economy  of  electric  power,  as  compared 
with  horse  power,  in  street  railway  operations. 
It  is  desirable,  however,  both  for  the  investor  and 
the  public,  that  current  opinion  on  this  point 
should  conform  as  nearly  as  may  be  to  the  truth, 
and  tlral  false  or  exaggerated  ideas,  if  such  have 
gained  a  footing,  should  be  set  right, 

"The  question  here  is  not  whether  electricity 
Is  a  success  as  a  motive  power,  or  whether,  taking 
into  account  the  convenience,  comfort  and  dis- 
patch of  street  car  travel  on  the  one  hand  and  the 
obstruction  and  danger  to  ordinary  travel  on  the 
other,  the  electric  system  is.  on  the  whole,  prefer- 
able to  the  horse  system.  The  present  question  is 
whether  the  electric  system  promises  a  larger  re- 
turn on  the  capital  invested,  and  thereby  a  possible 
future  reduction  of  the  charges  for  transportation; 
so  that  the  new  system  may  be  fairly  expected  in  the 
long  run  to  prove  not  only  more  remunerative  to 
the  stockholder,  but  cheaper  for  the  public." 

A  comparison  of  the  railway   year  just  closed 


Vol.  X.  No. 


STREET  RAILWAY  GAZETTE. 


77 


with  that  endiog  In  1888.  the  last  in  which  the 
railways  were  operated  wholly  by  horse  power, 
will  evidently  afford  the  fairest  and  most  satis- 
factory test  of  '.he  financial  results  of  the  two  sys- 
tems thus  far: 

Percent 
In  1888,     In  1893,  o£ 

Earnings  and  cost.  cents.        cents.     Increase. 

Net    earnings   per    passenger 

carriei 0.%  1.5(i  62.50 

Net  earnings  per  car  mile  run         5.56  9.65  73..^6 
Net  earnings  per  round  trip..        40.00          74.00  85.00 
Net  earnings  per  mile  of  rail- 
way    $  3,J30.00  $  3,810.00  ,57.44 

Cost  of  railway  per  mile 33,6&5.00    53,986.00  60.23 

Capitalization  per  mile 32,304.00    53,307.00  65.20 

"The  most  direct  and  conclusive  test  of  the  net 
earning  capacity  of  ihe  two  sj'stems  is  a  com- 
parison of  ihe  increase  in  the,  net  earnings  per 
mile  of  raihvaj'  with  the  increase  in  Ihe  cost  of 
railway  per  mile.  Applying  this  test,  it  will  be 
seen  ilial,  while  Ihe  net  earnings  per  mile  are  .jT 
per  cent,  greater,  the  cost  and  capitalization  per 
mile  are  respectively  60  and  05  per  cent,  greater 
In  1893  than  in  1888 — the  odds  being  clearly  in 
favor  of  the  horse  system. 

"As  in  the  case  of  the  newl3-  built  and  fur- 
nished house,  the  necessary  repairs  and  renewals 
for  the  first  few  years  are  comparatively  slight. 
For  this  reason  the  cost  of  the  maintenance  of  the 
new  system,  which  is  chargeable  to  operating  e.x- 
pense,  has  thus  far  been  abnormally  small,  and 
the  consequent  showing  of  net  earnings  from 
operation  has  been  abnormally  large.  The  e.xtraor- 
dinary  reduction  of  the  last  two  or  three  j'ears 
in  the  ratio  of  operating  e.xpense  to  gross  income 
from  operation  is  largely,  if  not  wholly,  to  be  e.x- 
plained  in  this  way. 

"  The  net  earning  capacity  of  the  electric 
system  will  not  have  been  fully  tested  until  time 
and  experience  have  demonstrated  the  normal  and 
full  average  cost  of  its  maintenance;  and  the  net 
results,  as  they  now  appear,  must  be  qualified  ac- 
cordingly. 

"The  returns  show  that  the  railway  companies 
as  a  whole  have  been  running  closer  and  closer  to 
the  wind  during  the  electric  period,  and  have 
substracted  from  the  old  surplus  much  faster 
than  they  have  added  to  the  new  divisible  income. 
We  must  conclude,  then,  taking  everything  into 
the  account,  that  there  has  been  thus  far  no  dem- 
onstration of  the  superior  net  earning  capacity 
of  the  electric  as  compared  with  the  horse  system, 
but  rather  the  reverse. 

"It  can  and  s&ould  be  said  without  hesitation 
or  qualification,  that  the  electric  system  has  not 
shown  or  indicated  any  such  margin  of  profit  as 
to  justify  the  expectation  of  more  than  ordinary 
returns  on  money  legitimately  Invested  in  it. 
The  idea,  which  seems  to  have  obtained  some 
currency,  that  the  electric  railway  system  is  a 
bonanza  of  rare  and  inexhaustible  wealth  is 
clearly  a  delusion,  and  has  doubtless  proved  to 
some  a  snare. 

"Instead  of  Inflating  the  liabilities  and  straining 
the  earnings  and  surplus  for  the  division  of  osten- 
sible profit,  the  manifestly  safe  and  imperative 
policy  for  the  electric  companies — and  that  with- 
out special  regard  to  the  present  unusual  strin- 
gency of  the  times — is  to  keep  the  capitalization 
and  charges  upon  income  within  the  narrowest 
possible  limits,  and  to  set  apart  year  by  year  some 
substantial  portion  of  the  earnings  as  a  fund  for 
future  contingencies,  and  for  the  increasing 
burdens  of  expense  which  are  sure  to  come  and 
whose  weight  is  now  only  partially  fell  or  known. 
The  recent  action  of  the  directors  of  the  West 
End  Company — much  the  largest  and  one  of  the 
most  ably  and  successfully  managed  of  the  street 
railway  companies— in  voluntarily  reducing  the 
rate  of  dividend  on  its  common  stock,  was 
eminently  wise  and  commendable  in  every  point 
of  view.  Such  action  ought  to  enhance,  and 
doubtless  has  enhanced,  the  value  of  the  stock  in 
the  estimation  of  ever3'  well  informed  stockholder 
and  sagacious  investor." 

The  total  number  of  persons  injured  in  connec- 
tion with  street  railway  operation,  as  reported  by 
the  companies  for  the  year  ending  September 
30,  1893,  was  585,  of  whom  45  received  fatal  in- 
juries. 

The  number  of  passengers  injured  was  311,  of 
whom  only  two  were  injured  fatally.  Most  of  the 
accidents  to  passengers  occurred  as  they  were 
getting  on  or  off  cars. 

The  inj  urles  to  employes  were  48  in  all,  of  which 
five  were  fatal.  The  number  of  injuries  to  travel- 
ers and  others  on  the  street  was  226,  of  which  38 
were  fatal. 

Of  the  whole  58.5  injured,  at  least  44  were 
children.  The  reports  do  not  in  some  oases  in- 
dicate whether  the  person  injured  was  a  child 
or  an  adult,  and  it  has  been  assumed  in  such 
cases  that  the  person  was  an  adult.  Of  the  44 
children  injured,  22,  or  just  one-half,  were  killed. 

One  In  686,662  of  the  passengers  carried  was 
Injured,    and  only  one  in  106,776,004   was    killed 


street  cars  were  run  on  the  average  152,(386  miles 
without  injuring,  and  908,085  miles  without  kill- 
ing any  traveler  or  other  person  on  tlie  street,  and 
on  the  average  7,659  round  trips  were  run  without 
injuring,  and  99,579  round  trips  without  killing 
any  passenger,  employe  or  traveler,  or  any  other 
person. 

Five-eighths  of  all  the  passengers  on  the  street 
railways  of  the  State  were  carried  the  last  year  by 
the  West  End  company;  and  considerably  more 
than  one-half  of  all  the  oar  miles  and  round  trips 
run  were  run  on  its  lines.  In  view  of  its  metro- 
politan location,  and  the  comparatively  thronged 
and  congested  condition  of  the  streets  through 
which  the  bulk  of  its  trailic  passes,  it  will  be  in- 
teresting to  compare  the  casualties  on  this  rail- 
way with  those  occurring  on  all  the  other  rail- 
ways taken  as  a  group. 

Reducing  the  ratios  to  percentages,  it  appears 
that  the  casualties  to  passengers  carried  were  39 
per  cent,  less  on  the  West  End  than  on  the  other 
railways,  while  tlie  casualties  to  persons  on  the 
street  were  26  per  cent,  less  per  car  mile  run,  and 
the  casualties  to  passengers  and  all  other  persons 
were  22  per  cent,  less  per  round  trip  on  the  other 
railways  than  on  the  West  End. 

It  also  appears  that  on  the  West  End  the 
casualties  lo  passengers  and  all  other  persons 
were  44  per  cent,  greater  in  the  electric  than  in 
tlie  horse  car  service  per  oar  mile  run. 

The  whole  number  of  grade  crossings  of  rail- 
roads by  street  railways,  on  the  30th  of  Septem- 
ber last,  as  reported  in  reply  to  a  circular 
Issued  to  the  railroad  companies,  was  133 — the 
total  number  of  such  crossings  has  grown  in  the 
last  two  years  from  116  to  133.  The  most  notice- 
able change,  however,  is  the  Increase  from  26  to 
100  in  the  number  of  electric  railway  crossings; 
while  the  horse  railway  crossings  have  dropped 
from  90  to  33,  and  bid  fair  to  give  way  altogether 
to  the  new  system  of  motive  power. 

If  the  construction  of  100  grade  crossings  of 
railroads  by  electric  railways  were  to  be  brought 
forward  as  a  direct  and  original  proposition,  it 
would  be  received  with  the  serious  apprehension 
which  it  deserves,  and  would  be  permitted,  if  at 
all,  only  under  careful  restrictions  and  regula- 
tions, similar  to  those  which  60  years'  e.xperlence 
has  proved  to  be  necessary  in  regard  to  the  cross- 
ings of  railroads  on  the  same  level.  It  is  not  to 
be  believed  that  the  allowance  of  100  such  cross- 
ings outside  of  the  public  highways  would  for  a 
moment  be  thought  of.  Of  all  the  perils  which 
attend  travel  on  railroads  and  railways  in  this 
commonwealth,  there  is  no  one  which,  in  the  ap- 
prehension of  the  board,  is  so  serious,  both  in  its 
character  and  extent,  as  that  here  pointed  out. 

The  report  repeats  last  year's  suggestion  of  the 
expediency  of  limiting  the  issue  of  bonds  of  street 
railway  companies  to  the  amount  of  the  paid-up 
capital  stock. 

During  the  last  year,  taking  the  street  railway 
companies  as  a  whole,  they  issued  $4,1.33,850  of 
additional  bonds,  while  the  addition  to  paid  capi- 
tal stock  was  only  .$2,293,039,  or  about  half  as 
much.  Seven  companies  had,  September  30, 
1893,  bonds  outstanding  in  excess  of  paid  capital 
stock.  The  capital  stock  was  .$2,575, 000  and  the 
bonds  $5,115,500,  the  excess  of  bonds  being  $2,- 
.540,509. 

It  should  be  stated  in  justice  to  the  other  com- 
panies that  their  paid  capital  stock  at  the  same 
date  amounted  to  $23,308  575,  while  their  aggre- 
gate bonded  indebtedness  was  only  $8, 993, .500;  so 
that  the  other  companies,  as  a  whole,  were  far 
within  the  limit  above  recommended.  Railroad 
corporations  have  been  for  manj'  years  subject  to 
such  limitation  by  the  general  law  of  the  state. 

In  10  years  the  number  of  street  railway  em- 
ployes has  grown  from  3,846  to  8,070,  cars  from 
1,926  to  4,040;  horses  have  diminished  from  8,996 
to  3,531. 

On  the  question  of  consolidations  and  the  attend- 
ant increase  of  capital  stock,  the  report  says: 

"Without  going  into  details,  it  may  be  stated 
that  five  purchases  and  consolidations  have  taken 
place  during  the  last  year.  The  seven  companies 
concerned — the  two  purchasing  and  the  five 
purchased  companies — had  on  September  30,  1892, 
before  consolidation,  according  to  their  annual 
reports  to  the  board,  a  total  capitalization  (capital 
stock  and  net  debt)  of  $3,857,140.  The  two  purchas- 
ing companies,  after  absorbing  the  other  five,  had 
on  September  30,  1893,  according  to  their  annual 
reports  to  the  board,  a  total  capitalization  of  $S,- 
580,077— an  increase  of  $4,722,937,  or  about  125 
per  cent.  These  figures  do  not  include  the  $4, 000, - 
000  of  bonds  issued  by  the  Lynn  ct  Boston,  nor  the 
excess  of  those  bonds  over  the  unfunded  debt. 

"The  seven  companies  reported  in  1892  a  total 
of  142  SO  miles  of  railway  track  owned,  and  the 
two  consolidated  companies  reported  in  1893  a 
total  of  159.93  miles — an  increase  of  17.13  miles,  or 
about  12  per  cent.  It  is  gathered  from  a  compar- 
ison of  the  two  sets  of  reports  that,  in  the  interven- 
ing year,  some  46.61  miles  of  original  horse  rail- 
way line  were  also  equipped   for  electric   motive 


power.  Making  a  liberal  allowance  for  the  cost  of 
this  new  construction  and  re-eouipment,  there 
still  seems  to  be  left  a  very  large  fraction  of  the  $4,- 
722,937  of  Increased  capitalization  unaccounted 
for;  at  least  the  board  is  unable  to  account  for  it." 


ELECTRIC  RAILWAY  MOTORS:   THEIR  CON- 
STRUCTION AND   OPERATION. 

BY  NELSON  W.  PEHRY. 
{Set^enih  Article.)  i 

LINES    OP   FORCE. 

We  have  the  greatest  possible  variety  of  con ' 
ductors  of  electricity  from  silver  and  copper, 
which  conduct  it  with  the  greatest  facility  and 
offer  the  least  resistance  down  through  all  of  the 
other  metals  and  carbon  to  substances  which  are 
non-metallic  in  character  which  offer  very  great 
resistances  and  are  usually  termed  "non-con 
ductors."  But  of  conductors  of  magnetism  — that 
is  magnetic  substances— we  have  but  three,  iron, 
nickel   and   cobalt,  of  which   iron  possesses   the 

-< 

< 


FIG.     10. 

property  In  a  preeminent  degree.  All  other  sub- 
stances. Including  the  air,  stand  about  upon  a  par 
with  eaci  other,  hence  it  is  that  a  magnet  acts 
quite  as  .voll  through  the  top  of  a  table,  through 
a  teacup  or  saucer  full  of  water  as  It  does  through 
the  same  space  of  air. 

If  therefore  we  increase  the  air  gap  between  the 
north  and  south  poles  of  a  magnet  we  Increase 
the  resistance  to  the  flow  of  magnetism  for  the 
latter  has  to  traverse  this  length  of  non  conduct- 
ing or  poorly  conducting  substance,  and 
with  an  increased  air  space,  it  will,  as  in  the  case 
of  an  increase  in  the  resistance  of  an  electric  cir- 
cuit, require  a  corrrespondlng  increase  of  magneto 
motive  force,  or  what  is  equivalent,  an  Increase  in 
the  number  of  ampere  turns  of  wire  to  produce 
through  this  increased  resistance  an  equal  flow  of 
magnetic  fluid. 

With  the  conception  of  a  flow  of  magnetism  or 
"flux"  as  it  is  technically  called,  it  became  neces- 
sary to  have    some    unit   corresponding    to    the 


FIG.    11. 

ampere  as  used  in  the  flow  of  electricity.  For 
the  magnetic  flow  or  flux  the  unit  adopted  is  "the 
line  of  force"  which  is  an  imaginary  line  pass- 
ing out  of  the  magnet  at  the  north  pole  and  into 
it  at  the  south  pole. 

Thus  In  Fig.  10,  which  represents  a  solenoid, 
the  lines  of  force  emerge  at  the  north  pole  and 
pass  around  through  the  air  and  re-enter  at  the 
south  p  4e,  In  the  case  of  the  solenoid,  the  whole 
of  the  magnetic  circuit  is  through  the  air.  The 
resistance  to  the  flux  is  therefore  very  great,  and 
the  number  of  lines  of  force,  or  in  other  words 
the  strength  of  the  magnet,  will  therefore  be  very 
small. 

In  an  electric  circuit,  if  we  substitute  a  good 
conductor  for  a  poor  one,  we  will  get,  with  the 
same  electromotive  force,  more  amperes,  so  if 
in  the  solenoid  (Fig.  10)  we  substitute  a  bar  of 
iron,  a  good  conductor,  for  the  air  inside  of  the 
coil,  we  will  have  greatly  reduced  the  total  re- 
sistance of  the  circuit  and  the  number  of  lines 
of  force  that  will  flow  around  the  magnetic  cir- 
cuit will  be  enormously  increased,  which   means 
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that  we  have  a  magnet  ot  enormously  greater 
strength  from  the  same  number  ot  ampere  turns. 
We  have  here  (Fig.  11)  a  bar  electromagnet 
But  strong  as  this  Is,  it  is  evident  that  in  any  bar 
magnet  at  least  one-half  the  magnetic  circuit 
must  be  in  air,  and  the  longer  the  bar  the  longer 
will  be  the  portion  of  the  circuit  which  must 
traverse  the  high-  resisting  air.  If  we  beud  the 
bar  around  in  the  shape  of  a  horseshoe,  bringing 
the  two  ends  near  together,  we  may  greatly  re- 
duce the  distance  which  the  lines  of  force  must 
traverse  the  ai-r,  and  this  means  a  still  greater 
number  of  lines  that  will  be  caused  to  flow  by  the 
same  number  of  ampere   turns;  thus  in  Fig.  13 


the  N.  and  S.  poles  are  b;-ought  close  together,  so 
that  the  air  space  between  them  is  very  short. 
The  number  of  lines  emanating  from  the  face  of 
th£  N  pole  and  entering  the  face  of  the  S  pole 
will  therefore  be  very  dense — much  denser  than 
was  the  case  in  Fig.  11,  where  the  iron  bar  was 
the  same  length  and  was  excited  by  the  same 
number  of  ampere  turns. 

In  making  these  sketches  to  any  given  scale 
there  is,  of  course,  a  limit  to  the  number  of  lines 
of  force  that  we  can  draw.  We  can  draw  a  cer- 
tain number,  but  there  is  no  room  for  more. 
The  same  conditions  exactly  exist,  as  regards  the 
number  of  actual  lines  of  force  that  can  be  made 
to  thread  through  any  given  bar  of  iron.  Up  to 
a  certain  point  the  number  of  lines  remains  very 
closely  proportional  to  the  magnetizing  force 
(ampere  turns)  divided  by  the  magnetic  resist- 
ance, but  a  limit  is  finally  reached  beyond  which 
the  increase  of  ampere  turns  has  very  little 
additional  effect  upon  the  strength  of  magnetism 
produced— new  lines  of  force  are  not  added, 
simply  for  the  same  reason  that  we  cannot  draw 
any  more  in  our  sketch,  iviz. :  that  there  is  no 
room  for  them.  When  this  condition  is  reached 
the  iron  is  said  to  be  "saturated." 

We  have  heretofore  spoken  of  these  lines  of 
force  as  purely  imaginary  lines.  They  have, 
however,  a  more  real  existence  than  this,  for  they 
can  be  traced  or  made  visible  in  various  ways. 
If  a  plate  of  grass  be  sprinkled  with  fine 
iron  filings,  and  then  held  close  to  a  magnet  and  be 
gently  tapped  so  as  to  allow  the  particles  of  Iron 
to  take  up  any  position  they  desire,  they  will 
arrange  themselves  in  curved  lines  emanating 
from  the  north  pole  and  re-entering  the  south 
pole,  which  correspond  in  length  and  direction 
with,  and,  in  fact,  are  the  visible  representatives 
of  what  we  have  been  speaking  of.  They  may 
also  be  traced  with  a  small  compass  needle, 
which  In  whatever  position  it  may  be  held,  with 
reference  to  the  magnet,  will  have  exactly  the 
same  direction  as  the  line  of  force  which  passes 
through  it  has  at  that  place.  Thus  a  compass 
needle  points  In  a  north  and  south  direction, 
simply  because  all  lines  of  force  passing  between 
the  two  poles  of  the  earth  have  a  north  and  south 
direction.  If,  however,  we  bring  another  magnet 
near  the  needle  the  lines  of  force  emanating  from 
It  ■will  overpower  those  of  the  earth's  magnetic 
poles,  and  the  needle  will  take  up  a  position  in 
accordance  with  the  stronger,  or  rather  in  a  posi- 
tion which  Ib  a  compromise  between  the  two. 

THB   CLOSED  MAGNETIC  CinCUIT. 

By  reference  to  the  lines  of  force  shown  by  the 
Iron  flllngfl  It  will  be  seen  that  they  emerge  from 
and  re-enter  the  magnet  only  at  the  poles.  We 
may  therefore  define  the  magnetic  poles  as  those 
portions  of  the  magnet  where   the   lines  of   force 


emerge  from  and  re-enter  the  magnet.  We  have 
also  seen  that  as  we  decrease  the  air  distance 
through  which  these  lines  have  to  pass,  by  bend- 
ing the  magnet  around  so  that  the  poles  come 
closer  together,  the  magnet  increases  in  strength. 
It  would  be  logical,  therefore,  to  assume  that  if 
we  brought  the  two  poles  into  actual  contact  or 
in  fact  made  a  closed  ring  of  the  magnet,  we 
would  have  a  magnet  of  maximum  strength,  be- 
cause the  air  resistance  would  be  reduced  to 
nothing,  and  such  is  really  the  case  and  the 
smaller  the  diameter  of  the  ring,  the  stronger  will 
be  the  magnet  because  the  lines  of  force  will  have 
a  less  distance  of  iron  to  traverse  and  hence  meet 
with  less  resistance  due  to  that  cause. 

But  according  to  our  last  definition,  a  magnetic 
pole  is  that  surface  whence  the  lines  of  force  either 
emerge  or  enter  the  magnet.  Since  Iron  is  such 
an  enormously  better  conductor  of  magnetism 
than  the  air,  the  lines  of  force  will  continue  in  the 
iron  even  though  they  may  have  to  go  consider- 
ably out  of  the  shortest  path  to  do  so.  There  will 
In  this  case  be  no  surfaces  from  which  the  lines 
will  emerge  or  into  which  they  will  enter  and 
therefore  there  will  be  no  poles.  If  there  are  no 
lines  ot  force  external  to  the  magnet,  there  will  be 
none  to  direct  a  compass  needle  and  the  latter 
will  not  be  deflected  as  by  an  ordinary  magnet, 
nor  will  this  ring  magnet  attract  other  particles 
ot  iron  or  steel.  This  is  entirely  contrary  to  the 
popular  conception  of  a  magnet  and  it  is  only  In 
the  more  modern  works  that  a  magnet  is  not  de- 
fined bj'  the  unqualified  statement  that  it  posesses 
both  north  and  south  poles  which  have  the 
property  of  attracting  to  themselves  other  mag- 
netic substances.  We  have  however  learned  that 
we  obtain  the  strongest  magnet  with  the  least  ex- 
penditure of  energy  in  an  absolutely  closed  mag- 
netic circuit  and  by  making  that  circuit  as  short  as 
possible,  and  yet  this  strongest  magnet  has  neither 
north  pole  nor  south  pole  nor  will  it  attract  or 
repel  other  pieces  of  iron  or  steel. 

MAGNETIC  LEAKAGE. 

It  is  seldom  however  that  we  can  realize  fully 
these  ideal  conditions.  Although  our  iron  ring 
may  be  of  the  softest  iron  and  there  may  beplentj- 
of  it  to  carry  all  the  lines  of  force  that  are  gener- 
ated by  the  ampere  turns  used,  some  of  these 
lines  are  apt  to  wander  outside  the  Iron  and  to 
take  a  short  cut  across  the  air  space.  These  may 
be  readily  detected  and  their  direction  Indicated 
by  the  deviation  of  the  compass  needle.  To  such 
straying  lines  the  term  "leakage  lines"  or  "mag- 
netic leakage"  has  been  given. 

While  the  unbroken  ring  or  closed  magnetic 
circuit  gives  us  by  far  the  strongest  magnet  for 
the  material  and  energj'  employed,  there  are 
many  uses  of  the  magnet  which  require  that  it 
should  have  polarity — that  its  lines  of  force 
should  pass  for  a  portion  ot  the  distance  at  least, 
through  an  interval  into  which  may  be  intro- 
duced substances  to  be  acted  upon  by  these  lines, 
but  It  Is  a  cardinal  law  of  magnets  tnat  that 
magnet  which  most  nearly  approaches  the  closed 
magnetic  circuit  will  be  the  most  efficient.  For 
this  reason  magnets,  whether  permanent  or  electro- 
magnets, are  usually  bent  around  so  that  their 
poles  approach  each  other  and  the  object  to  be 
magnetized  Is  introduced  into  the  gap  between 
the  two  poles.  In  order  to  concentrate  the  lines 
and  make  them  asdense  as  possible  In  this  gap,  it 
is  usual  to  wind  the  substance  to  be  acted  upon  on 
a  core  of  iron,  or  Imbed  It  in  its  mass,  and  this  is 
introduced  into  the  gap  reducing  by  that  much 
the  air  resistance.  Of  course  all  leakage  lines,  or 
those  which  do  not  pass  through  the  path  inter- 
cepted are  wasted,  and  whatever  of  current  was 
required  to  generate  the  leakage  lines  was  use- 
lessly expended.  Exactly  parallel  would  be  the 
case  were  we  pumping  water  through  a  long  pipe 
to  operate  at  its  other  end  a  small  waterwheel. 
If  the  pipe  were  full  of  small  holes  along  its 
length  just  as  much  more  water  would  have  to  be 
pumped  into  the  pipe  to  do  the  sime  amount  of 
work  as  leaked  out  through    these  holes.     That  Is 


to  say,  the  water  that  leaks  out  will  cost  us  just 
as  much  to  pump,  per  gallon,  as  that  which 
issues  from  the  nozzle,  and  yet  It  does  no  useful 
work.  The  economical  man  will  therefore  not 
use  a  sieve  for  a  water  pipe  and  the  builder  of 
magnets  will  avoid  shapes  which  tend  to  mag- 
netic leakage.  In  designing  magnets  it  is  always 
desirable  to  keep  the  two  sid?s— the  north  half 
and  the  south  halt  as  far  away  from  each  other 
as  possible  except  at  the  poles  so  that  the  air-gap 
between  the  latter  wliere  we  want  to  utilize  the 
lines  of  force  will  be  the  path  of  least  resistance 
and  the  great  distance  between  all  other  portions 
of  the  magnet  of  diflferent  polarity  will  offer  too 
great  a  resistance  for  lines  of  force  to  jump  across. 
Sharp  angles  or  points  should  also  be  generally 
avoided  because  magnetism  leaks  more  readily 
from  a  point  or  angle  than  from  a  smooth  surface. 
A  magnet  of  a  circular  ring  shape  be.st  meets  the 
required  conditions,  although  a  strict  adherence 
to  that  form  is  nat  alwaj'S  practicable  or  even  de- 
sirable. 


ELECTROLYTIC    EFFECTS  IN  STREET  RAIL- 
WAY RETURN  CIRCUITS;  THEIR 
CAUSE  AND  PREVENTION. 


BY  W.  NELSON  SMITH. 
^TMrd  Article.) 
Another  method  somewhat  different  in  principle 
from  the  foregoing,  but  having  in  view  the  same 
object — the  avoidance  ot  the  earth  and  rails  as  the 
negative  side  ot  the  circuit— will  now  be  dis- 
cussed, namely,  the  three-wire  system  of  distribu- 
tion, using  llie  rails  and  earth  as  the  neutral 
wire. 

This  method  is  in  every-day  use  with  the  low- 
tension  direct-current  system  of  lighting.  The 
electromotive  force  between  the  positive  and 
negative  mains  is  double,  and  the  current  half  of 
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FIG.    1. 

tliat  required  in  simple  multiple  distribution,  be- 
cause the  lamps  are  placed  two  in  series  across 
them.  Two  generators  are  required,  also  placed 
in  series,  the  positive  terminal  of  one  being  con- 
nected to  llie  negative  of  the  other.  From  tills 
point  of  junction  oi  the  generators  Is  run  a  third 
wire  called  the  neutral.  It  runs  parallel  with  the 
other  two  mains  and  is  between  them  at  every 
part  ot  the  circuit.  One-half  the  lamps  are  con- 
nected between  the  positive  and  the  neutral,  and 
the  other  half  between  the  neutral  and  the  nega- 
tive. When  all  the  lamps  are  burning,  the  resist- 
ances of  both  sets  ot  lamps  are  equal,  and  no 
current  flows  through  the  neutral  back  to  the 
generators.  The  same  is  true  whenever  the  lamps 
burning  on  one  side  equal  those  on  the  other,  even 
it  only  a  fraction  of  the  whole.  But  if  the  two 
sets  of  lamps  become  unequal  in  resistance,  on 
account  of  fewer  burning  in  one  set  than 
in  the  other,  current  will  flow  through 
the  neutral  in  an  amount  equal  to  the  excess  of 
current  of  the  larger  branod  over  the  smaller.  As 
It  is  not  usual  for  all  the  lamps  on  one  side  of  the 
circuit  to  be  burning,  while  those  on  the  other 
side  are  all  out,  it  is  obvious  that  the  neutral  will 
not  be  required  to  carry  the  entire  current;  while 
such  a  condition  is  possible  it  is  very  far  from 
probable;  so  the  neutral  wire  may  be  considerably 
smaller  than  either  the  positive  or  the  negative 
main,  though  It  is  frequently  the  same  size.  The 
accompanying  diagram  shows  the  simplicity  of 
the  system.     (Fig.  1.) 

The  application  of  fthe  system  to  electric 
railways  requires,  in  the  first  place,  a  double- 
track  road.  The  generators  in  the  power  station 
must  be  run  in  pairs,  and  the  trolley  wires  con- 
nected, one  to  the  positive   terminal  of  one  gen- 
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erator  and  the  other  to  the  negative  of  the  other 
generator,  as  above  indicated;  the  generators  are 
joined  as  before  stated,  and  their  junction  is  con- 
nected to  the  rail  side  of  the  circuit.  Tlie  two 
trolley  wires  are  thus  each  at  500  volts  potential 
difference  from  the  earth, and  1,000  volts  from  each 
other.  On  one  track,  the  current  direction  will 
alwaj'S  be  from  trolley  to  rail;  on  the  other  from 
rail  to  trolley!  -current  direction,  however, 
makes  no  difference  with  the  operation  of  the 
series  motors  used  in  railway  work;  the  direction 
of  their  rotation  will  be  the  same. 

Tl  e  advantages  of  this  system  are  severa'.  In 
the  first  place,  the  cost  of  overhead  copper  is  one- 
fourth  that  required  for  a  two-wire  system  of  the 
all -copper  type,  like  the  double  overhead  trolley. 
The  bonding  of  all  four  rails  taken  together  need 
be  no  heavier  than  the  cross-section  required  for 
either  of  the  trolley  wires  with  Us  feeders;  i.  e., 
the  neutral  wire  need  not  be  larger  than  either 
the  positive  or  negative  main.  The  same  is  true 
of  the  metallic  connection  between  rails  and 
generators.  The  two  tracks  must  be  cross  bonded 
at  frequent  intervals,  so  as  to  bring  all  four  rails 
to  as  near  the  same  potential  as  possible.  It  is 
evident  that  if  the  number  of  cars  in  operation 
be  the  same  on  each  track,  the  neutral  side — i.  e., 
the  rails,  etc.,  will  carry  no  current  back 
to  the  generators:  it  will  all  go  out  by  one  trolley 
wire  and  in  by  the  other.  If  there  is  more  cur- 
rent demanded  by  the  cars  under  the  positive 
wire  than  by  those  under  the  negative,  the  neu- 
tral will  carry  the  excess  back  to  the  generators. 
On  the  other  hand,  if  the  side  under  the  negative 
wire  be  using  the  more  current,  the  neutral  will 
carry  this  excess  out  from  the  generators.  Thus 
the  direction  of  the  current  in  the  earth  and  rail 
part  of  the  circuit,  will  be  alternately  outward 
and  inward.  Should  any  electrolytes  be  included 
In  the  rail-circuit,  the  reversals  of  the  current 
will  tend  to  reverse  the  electrolytic  reactions  that 
may  be  induced,  and  as  the  current  will  con- 
stantly alternate  with  the  fluctuations  of  load 
continually  prevalent  on  the  line,  the  corrosion 
of  pipes,  etc.,  will  certainly  be  retarded,  if  not 
altogether  prevented.  There  would  be  but  few 
moments  in  the  day  when  the  entire  current 
would  be  flowing  along  the  rails;  it  would  be 
most  lilcely  to  happen  when  the  oars  first  ran  out 
in  the  morning,  and  when  the  last  of  them  were 
turning  in  at  night  {for  at  those  times  the  cars 
that  were  running  would  be  on  the  same  track)  or 
in  cases  of  "bunching"  which  would  be  excep- 
tional. A  series  of  tests  on  any  line  would  show 
whether  a  car  took  more  current  during  one-half 
trip  than  during  the  other.  On  a  level  road  there 
should  be  no  difference  to  speak  of. 

The  disadvantages  of  this  system  are  in  the 
overhead  work,  rather  than  under  ground.  The 
two  troUe}'  wires  must  be  naked,  and  a  potential 
difference  of  1,000  volts  maintained  between  them. 
This  means  extra  precaution  in  insulating  them 
from  the  span  wires  and  from  each  other.  Either 
new  insulators  and  hangers  would  have  to  be 
devised,  or  the  span  wires  would  have  to  be  cut 
and  one  or  more  circuit  breakers  or  strain-insula- 
tors inserted.  There  would  be  no  more  danger 
than  at  present,  as  far  as  concerns  the  relations 
between  the  wires  and  the  earth;  the  danger  lies 
in  the  proximity  of  two  naked  wires  with  a  poten- 
tial difference  of  1,000  volts.  It  would  be  almost 
impracticable  to  construct  a  complicated  combi- 
nation of  overhead  crossings  and  frogs  such  as 
would  be  required  at  street  intersections,  branch 
lines,  etc.,  and  at  the  same  time  maintain  a  proper 
degree  of  insulation  between  the  intersecting 
wires.  But  the  difficulty  could  be  obviated  by 
inserting  line  circuit  breakers  (several  In  series, 
if  necessary)  In  either  trolley  wire — for  Instance, 
the  positive — before  reaching  and  after  passing 
the  frogs,  crossings,  etc.,  and  carrying  the  current 
around  by  a  "jumper"  to  a  point  beyond  them; 
the  intersections  of  the  network  then  being  con- 
nected together  and  on  the  negative  trolley  wire. 
The  subjoined  sketch  (Fig.  3)  will  give   an  idea 


of  the  method  proposed.  Three  circuit  breakers 
are  cut  into  the  positive  wire  at  A,  B,  and  C.  The 
whole  network  of  intersections  is  on  the  negative 
trolley  wire.  A  jumper  connects  the  three  sec- 
tions of  the  positive  wire  which  lie  outside  of  A, 
B,  and  C. 

Besides  this  change,  the  feeders  would  have  to  be 
equally  divided  between  the  two  trolley  wires,  so 
that  each  side  should  have  one-half  the  total  cross 
section  of  copper.  At  the  power  station  there  would 
also  be  a  change  from  the  ordinary  arrangement. 
The  diagram  (Fig.  3)  shows  a  convenient  method 
of  connecting  machines,  switches  and  bus-bars. 

Comparing  with  the  switchboard  arrangement 
now  in  vogue,  there  would  be  required  in  addition 
two  equalizing  bars,  one  for  the  generators  on  the 
positive  side  of  the  neutral,  and  one  for  those  on 
the  negative.  The  large  equalizer  already  in  use 
could  be  converted  into  the  neutral  bus-bar  and 
connected  directly  with  the  rails.  The  triple-pole 
generator  switches  would  be  connected  up  in  the 
order  shown,  bringing  the  odd-numbered  ma- 
chines on  the  positive  side,  and  the  even-num- 
bered ones  on  the  negative.  One  pair  of  machines 
is  represented  in  the  sketch  (Fig.  3),  and  obvi- 
ously the  connections  of  any  additional  pair 
would  be  duplicates  of  these.  The  lightning 
arresters  would  also  have  to  be  divided  up  be- 
tween the  feeders. 

The  only  change  necessary  in  the  track  circuit 
would  be  to  thoroughly  cross-bond  the  two  tracks 
(In  case  it  had  not  been  done  before)  with  heavy 
bonds  and  at  frequent  intervals. 

It  does  not  appear  that  any  changes  would  be 
necessary  in  the  car  equipment.  The  Edison 
Company  followed    the    practice  of    making   the 


tlie  pipes  to  liability  of  electrolytic  action  at  the 
pipe  joints,  even. though  it"may  obviate  the  cor- 
rosion to  be  expected  at  other  points  where  the 
current  would  otherwise  leave  the  pipes. 

It  has  also  been  suggested  that  a  way  out  of  the 
difficulty  might  be  attempted,  by  Insulating,  if 
possible,  the  rails  from  the  earth,  coating  them 
with  some  compound  like  asphaltum.  But  it  is 
not  likely  that  any  attempt  will  be  made  to  ac- 
complisli  this  seemingly  Impossible  task. 

To  recapitulate:  The  double  overhead  trolley 
system,  and  the  single  trolley  system  with  an  all- 
copper  return,  will  require  about  the  same 
amount  of  copper,  and  a  very  large  amount  in  a 
road  of  any  length,  as  the  weight  varies  with  the 
square  of  the  distance. 

The  single  overhead  trolley  system,  even  with 
heavy  rail  bonds,  will  cost  considerably  less,  the 
amount  of  overhead  copper  required  being  one- 
fourth  of  that  needed  for  the  double  trolley,  plus 
about  30  per  cent,  additional  (to  approximately 
compensate  for  track  resistance) — say  30  per  cent. 
-  of  the  former.  In  addition,  copper  bonding  is 
required,  costing,  say  $200  per  mile  of  single 
track  for  No.  0000  bonds,  and  as  much  more  in 
proportion  as  heavier  bonding  is  needed.  There 
must  also  be  adeciuate  copper  or  iron  connections 
between  rails  and  power  station. 

By  the  use  of  the  three-wire  system,  the  cost  of 
the  overhead  copper  is  one-fourth  of  that  required 
In  the  first  instance.  In  addition  there  is  re- 
quired copper  for  bonding,  but  not  nearly  so  much 
as  for  the  simple  multiple  system;  neither  must 
the  connection  between  rails  and  power  house  be 
as  heavy;  say  $150  per  mile  for  the  bonding,  and 
for   the    neutral    return   to   the   power  station,  a 
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trolley  negative,  without  serious  embarrassment, 
and  many  roads  are  operating  on  that  plan  at 
nresent. 

The  three-wire  system  was  proposed  by 
Sprague  about  four  years  ago  simply  as 
a  desirable  means  of  operating  a  long- 
distance, high-speed  line  without  excessive 
first  cost  of  copper.  Since  that  time  no  mention 
of  it  has  ever  appeared  in  print,  concerning  its 
applicability  to  street  railways.  Wlietlier  ever 
tried  or  not,  it  appears  at  any  rate  to  be  worthy 
of  consideration. 

Tlie  only  obstacle  to  its  general  adoption  is  the 
Edison  patent,  controlling  the  three-wire  system. 
It  would  seem  that  this  restriction  would  not  ap- 
ply, however,  to  users  of  apparatus  manufactured 
by  owners  of  that  patent. 

No  mention  lias  here  been  made  of  a  plan  that 
has  been  proposed  and  actually  tried— that  of 
bonding  track  and  water  pipes  together  all  along 
the  line,  and  also  connecting  directly  to  the  pipes 
at  the  power-house.  It  makes  direct  and  inten- 
tional use  of  the  pipes  as  a  part  of  the  circuit,  and 
endeavors  to  keep  the  current  confined  to  them  as 
much  as  possible,  by  bonding  them.  But  this 
method  Involves  a  great  deal  of  excavation,  which 
is  expensive,  and  the  use  probably  of  more  copper 
than  It  would  take  to  bond  the  rails  thoroughly 
in  the   usual   manner.      Besides   this,  it  subjects 


metallic  cross  section  not  greater  than  that  of 
either  set  of  trolley  feeders. 

With  regard  to  bonding  In  general,  it  may  be 
noted  that  a  good  deal  can  be  saved  by  using  a 
shorter  bond,  a  13-inch  instead  of  a  30-inch.  This 
has  been  actually  done  with  the  solid  end  bond, 
and  it  is  perfectly  practicable  with  the  other 
types.  The  same  amount  of  metal  will  thus 
make  twice  as  many  bonds  as  before,  and  if  so 
distributed  will  appreciably  lessen  the  track  re- 
sistance. 

Another  way  of  reducing  track  resistance  has 
been  proposed,  namely,  increasing  the  length  of 
the  rails  and  thus  diminishing  the  number  of 
joints.  This  would  also  have  the  effect  of  again 
lessening  the  cost  of  bonding. 

There  is  not  an  electric  railway  in  the  country 
which  could  not  profit  by  the  knowledge  to  be 
gained  by  a  series  of  tests  of  the  resistance  of  its 
tracks.  The  results  would  eliminate,  from  prob- 
lems and  estimates  in  construction,  the  uncertainty 
arising  from  imperfect  knowledge  of  the  proper- 
ties and  conditions  of  a  very  important  part  of  the 
circuit.  A  standard  unit  of  resistance  per  mile 
of  track  could  then  be  adopted  and  afterward 
maintained  by  occasional  measurements,  which 
would  locate  any  faults  that  might  occur.  A  po- 
tential wire  would  be  required,  running  every- 
where      parallel      with      the     line,      so       that 
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measurements  could  be  taken  at  any 
point  In  the  system.  The  cost  of 
erecting  and  maintaining  such  a  wire, 
would   be    more    than    counterbalanced    by    the 


arises,  there  is  no  reason,  if  it  can  be  prevented, 
that  all  the  cars  that  use  the  main  line  should 
bump  over  a  broken  track.  To  obviate  this  ne- 
cessity the  Wharton  switch  was  designed, and  it  has 


switch  is  also  most  advantageous  in  branch-off 
curves  leading  into  car-houses,  the  switches  of 
which  are  only  used  once  or  twice  a  day  for  hand- 
ling cars  from  storage  tracks.  This  switch  is 
manufactured  by  William  Wharton  Jr.  &  Co.  of 
Philadelphia. 


ON  TO   WASHINGTON. 

The  meeting  of  the  National  Electric  Light 
Association  which  convenes  in  Washington  Feb- 
ruary 27  promises  to  be  the  largest  meeting  ever 
held. 

Special  e.xoursion  rate  on  the  certificate  plan 
has  been  authorized,  and  for  the  accommodation 
of  those  attending  from  Chicago  and  the  North- 
west a  special  sleeping  car  has  been  arranged  for, 
to  leave  Chicago  Sunday  morning,  February  25, 
to  run  through  to  Washington  via  the  popular 
Big  Four  and  the  picturesque  Chesapeake  and 
Ohio'ralUvays. 

This  is  the  only  line  from  the  West  with 
iricaUy  lig?i.tt(l  trains  and  through  dining  cars, 
trains  are  also  vestlbuled  and  steam  heated. 

This  ought  to  be  made  the  largest  solid  delega- 
tion the  West  has  ever  sent  to  the  national  con- 
vention. The  Chicago  party  will  be  joined  at 
Indianapolis  by  the  St.  Louis  and  Peoria  contin- 
gent and  at  Cincinnati  by  the  Queen  City  delega- 
tion and  parties  from  the  South  and  Southwest. 
For  space  in  sleeping  car  from  Chicago  delegates 
should  address  J.  C.  Tucker,  Gen'l  Nor.  Pass. 
Agt.  "Big  4,"  334  Clark  street,  Chicago. 
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advantages  to  be  gained  by  eliminating  guess- 
work. Several  methods  of  making  these  meas- 
urements]have  been  published  in  the  electrical 
journals.  The  report  of  Mr.  T.  J.  McTlghe  to 
the  New  York  State  Street  Railway  Association 
last  September  contains  a  great  deal  of  valuable 
information  on  the  subject  in  general.* 

The  general  conclusion  is,  that  if  the   rails  be 
used  as  the  return  circuit,  or  any  part  of  it,  their 
electrical  connections  must  be  as  perftct,  and   of 
as  high  conductivity,  as  possible. 
{ConihuJed.) 


given  entire  satisfaction  where  it  has  been  In  use. 

In    double  track  street   railways,  the  unbroken 

main  line  switch  is  particularly  advantageous  in 

crossovers  put  in  as  safeguards]against  the  block- 


Storage  Battery  Suit.— The  Brush  Electric  Com- 
pany and  the  Consolidated  Electric  Storage  Com- 
pany', as  co-complainants,  have  sued  the  Electric 
Storage  Battery  Company  and  W.  W.  Gibbs, 
president,  manufacturers    of    the   Chloride     Ac- 


XTNBBOKEN  MAIN  LINE  SWITCH. 


The  accompanying  illustrations  show  the  con- 
struction of  the  Wharton  unbroken  main  line 
switch,  mate  and  frog.  Fig  1  represents  the  switch 
In  the  street  with  the  mainline  clear.  Fii;  2 
shows  the  switch  set  for  the  curve  with  sl.v  inch 
girder  rail;  ordinarily  the  track  is  cut  in  two  places 
to  admit  the  switch  mate  and  frog,  so  that  six 
joints  are  introduced,  and  there  is  a  constant 
danger  that  they  may  get  oucof  level.  In  addition 
to  bumping  over  these  joints,  every  car  traveling 
on  the  straight  track.  Is  shaken  in  going  on  to  the 
tongue  of  the  switch  and  in  jumping  over  the  gap 
In  the  frog.  Rolling  stock  is  thereby  caused  to 
deteriorate,  power  Is  wasted,  while  the  switch, 
mate  and  frog  are  rapidly  worn  out. 

With  the  unbroken  main  line  switch  shown  in 
the  cuts  the  straight  track  Is  not  cut  for  either 
switch,  mate  or  frog.  These  pieces  are  attached  to 
the  rail  by  bolts  passing  tlirough  the  stem  of  the 
rail,  and  the  only  movable  part,  viz,  the  tongue  rail 
of  the  switch,  is,  when  not  In  use,  thrown  entirely 
off  the  head  of  the  track  rail,  givingan  absolutely 
unbroken  through  line. 

It  is  not  Intended  that  the  unbroken  main  line 
switch  shall  lake  the  place  of  standard  switches  at 
points  where  as  many  or  nearly  as  many  cars  take 
the  curve  as  contlnueon  the  straight  track.  Under 
this  condition,  the  usual  style  of  switch,  male 
and  frog,  must  be  used,  but  where  only  an  oc- 
casional car  is  to  use  the  switch,  or  where  the 
switch  is  called  Into  use  only  at  the  beginning 
and  end  of    a    day,  or    when    some    emergency 

•This  paper  was  reprinted  In  full  1»  the  Stiibbt  Rail- 
WiT  Gazette  of  September  23,  IMS. 


WHARTON   UNBROKEN  MAIN   LINE   SWITCH— SET  FOK  THE  CURVE. 


ing  of  cars  by  parad'  s,  fires  and  accidents,  and  in 
single  track  lines,  in  curves  connecting  with  cross 
llne.s,  for  the  same  purpose;  such  crossovers  and 
curves  being  aptly  called  "emergency  crossovers" 
and  "emergency  switches. "  Such  crossovers  are 
also  advantageous  for  the  operation  of  short-lrip- 
pers  to  churches  and  places  of  amusement.     The 


cumulator,  for  Infringement,  in  the  United 
States  Circuit  Court  for  the  district  of  New  .Jer- 
sey. The  suit  is  brought  on  the  Brush  storage 
battery  patents,  recently  sustained  bj'  the  United 
States  Circuit  Court  of  Appeals.  The  motion  tor 
preliminary  injunction  will  be  heard  before  Judge 
Green  at  Trenton,  on  the  20th  Inst. 
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Financial  Notes. 


The  Illinois  Steel  Company,  at  its  annual  meeting 
in  Chicago  last  Wednesday,  elected  the  following 
directors:  H.  H.  Porter,  Nathaniel  Thayer, 
Francis  Bartlett,  Morgan  Rotch,  Marshall  Field, 
A.  J.  Forbes-Leith,  Norman  Williams.  J.  C.  Hln- 
ton,  .T.  C.  Morse,  W.  R.  Stirling,  Robert  Forsyth, 
Francis  Hlnton;  executive  committee,  Norman 
Williams,  J.  C.  Morse,  W.  R.  Stirling,  Robert 
Forsyth,  Francis  Hlnton;  officers,  president, 
.T.  G.  Morse:  first  vice-president,  W.  R. 
Stirling;  second  vice-president,  Robert  Forsyth; 
secretary  and  treasurer,  H.  A.  Gray.  H. 
S.  Smith,  who  has  been  manager  and 
superintendent  of  the  Joliet  Iron  and  Steel  Com- 
pany from  its  organization  twentv-two  years  ago 
to  the  consolidation  In  1889,  retired  from  the 
directory.  He  will  be  made  consulting  engineer. 
Francis  Hlnton,  who  succeeds  Mr.  Smith  on  the 
directory  and  on  the  e.'cecutlve  committee,  is  the 
manager  of  the  Bay  View  Mills  at  Milwaukee.  J. 
C.  Stirling  declined  re-election  as  treasurer,  and 
the  offices  of  secretary  and  treasurer  were  con- 
solidated. An  analysis  of  the  balance  sheet  shows 
that  at  the  close  of  the  year  the  quick  assets,  con- 
sisting of  cash,  materials,  and  supplies  on  hand, 
and  bills  and  accounts  receivable  in  e.xcess  of  bills 
and  accounts  payable  and  accrued  interest, 
amounted  to  $8,698,330.  To  this  amount  should 
be  added  the  salable  securities  owned  by  the  com- 
pany (not  including  railroad  stocks  and  bonds) — 
viz.:  $3,304,434,  making  a  total  of  $13,062,755  of 
convertible  assets,  being  equal  to  91. .38  per  cent, 
of  the  amount  of  bonded  debt  outstanding  in  ad- 
dition to  its  five  plants  and  its  railway  securities. 

Street  Railway  Slocks.— Valentine  &  McAvoy, 
bankers  and  brokers,  184  Dearborn  Street,  Chl- 
cogo,  said  3'esterday:  "Our  local  market  has  been 
largely  devoted  to  specialties  and  the  cables, 
quite  a  little  neglected  until  'the  last  day  or  so, 
now  show  considerable  demand  for  account  stock, 
which  was  sold  when  the  general  market  was 
influenced  by  a  fall  in  Diamond  Match  of  20 
points.  The  bears  do  not  find  as  much  stock  as 
they  expected  and  we  consequently  have  higher 
prices  as  the  result.  There  is  evidently  a  good 
short  interest  in  West  Chicago,  and  we  look  for 
higher  prices  in  the  near  future.  In  Philadephia 
the  dullness  of  the  general  market  has  of  course 
extended  through  all  the  traction  stocks.  On  the 
decline  to  14  most  of  the  Baltimore  traction  that 
was  in  weak  hands  was  shaken  out  and  that  stock 
is  very  steady  to-day  at  loj  sales  and  bid.  Met- 
ropolitan sold  at  101  and  Philadelphia  93^  bid, 
offered  93A  without  sales;  Electric  sold  at  49  and 
People's  at  about  38i;  People's  4s  sold  at  84i  and 
Newark  Passenger  5s,  92-|.  There  seems  to  be  an 
entire  absence  on  both  sides." 

Boston,  Mass.— The  West  End  Street  Railway 
Go.  has  sold  $3,000,000  20-year  4i  per  ,cent.  gold 
bonds  to  a  syndicate  of  Boston  bankers.  Receipts 
for  these  bonds  are  selling  at  94  and  interest.  The 
bonds  will  be  dated  March  1. 

Tonawanda,  N.  Y. — Creditors  have  seized  the  cars 
of  the  Tonawanda  street  railroad,  operating  in  the 
village  of  North  Tonawanda,  for  debt  and  are  now 
offering  them  for  sale.  The  road  has  never  proved 
a  paying  investment. 

Nashua,  N.  H.— A  controlling  interest  in  the 
Nashua  Street  Railway  Company  has  been  pur- 
chased by  Boston  capitalists.  G.  H.  Knowles, 
president  and  general  manager  has  resigned  and 
has  been  succeeded  by  John  A.  Fisher. 

Kansas  City  Cable  Earnings. — During  January  the 
gross  earnings  of  the  Kansas  City  Cable  Railway 
Company  were  -$32,655,  •  and  operating  expenses 
$33,787;  net  $8,868. 


NEWS  OF  THE  WEEK. 


Medina,  N.  Y. — The  business  men's  association 
has  been  considering  the  project  of  building  an 
electric  railway  from  Batavia  to  the  lake.  It  is 
estimated  that  tlie  road  complete  with  equipment 
would  cost  $600,000,  and  the  company  wants  Me- 
dina residents  to  take  $100,000  worth  of  stock. 

Detroit,  Mich. — Some  of  the  arbitrators  have  been 
chosen  to  settle  the  differences  between  the  De- 
troit Citizens'  Street  Railway  Company  and 
its  employes  concerning  the  reduction  of  10  per 
cent,  in  the  latter's  wages.  One  of  the  arbitrators 
selected  declined  to  act. 

Harrisburg,  Pa. — As  soon  as  the  weather  v/ill  per- 
mit the  East  Harrisburg  Passenger  Railway  Com- 
pany will  begin  the  rebuilding  of  the  Third  street 
line  north  of  Reily;  the  Cameron  street  line,  be- 
tween Hanover  and  Market,  and  the  Reily  street 
line. 

Cleveland,  0. — The  last  pole  for  the  Cleveland 
and  Berea  electric  railway  is  In  place,  and  it  Is  ex- 


pected the  road  will  be  in  operation  by  April  1. 
The  power  house  will  be  located  near  the  village 
of  Berea.  Cars  will  run  every  half  hour,  and  a 
large  traffic  is  expected. 

Rochester,  N.  Y. — It  is  reported  that  the  Roches- 
ter Railway  Company  has  secured  a  lease  of  the 
Rochester  Electric  Railway  Company's  property 
for  a  period  of  twenty-flve  years  at  an  annual  rental 
of  10  per  cent,  on  the  capital  stock  of  of  the  latter 
corporation,  which  would  be  equal  to  $30,000. 

Washington,  D.  C— The  commissioners  have 
returned  to  the  House  Committee  on  the  district 
bill  No.  3,373,  authorizing  the  Washington, 
Alexander  and  Mount  Vernon  Electric  Railway 
Company  to  construct  a  railroad  in  the  District  of 
Columbia. 

Indianapolis,  Ind.— Another  attempt  has  been 
made  to  wreck  a  car  on  the  Irvington  line.  A  tie 
was  placed  on  the  track,  and  the  car  struck  it. 
The  car  was  badly  damaged,  but  the  employes  in 
charge  were  not  injured. 

Chicago,  III.— The  South  Side  Rapid  Transit 
Company  has  reduced  the  wages  of  all  its  ticket 
sellers,  ticket  takers  and  trainmen  as  the  decrease 
in  traffic  on  the  line  necessitated  substantial  re- 
duction in  operating  e.xpenses. 

Worcester,  Mass. — The  Worcester  Traction  Com- 
pany has  elected  the  following  officers:  President, 
Charles  B.  Pratt;  treasurer,  A.  H.  Stone;  secre- 
tary, T.  C.  Barr;  assistant  secretary,  A.  H.  Stone. 

Chicago,  III. — A  rumor  has  been  in  circulation 
that  the  Lake  street  line  of  the  West  Chicago 
Street  Railroad  Company  was  to  be  equipped  with 
an  electric  system  but  the  report  has  been  denied. 

Bridgeport,  Conn.— The  strike  Is  a  thing  of  the 
past.  Cars  have  been  running  without  inter- 
ference, but  because  of  public  sympathy  with  the 
strikers  the  patronage  has  not  been  large. 

Omaha,  Neb. — The  East  Omaha  Motor  Railway 
Company  has  commenced  work  on  a  double  track 
road  to  be  constructed  from  Six  teenth  street, 
Omaha,  to  the  bridge.  I 


PERSONAL. 


Allen  R.  Foote  of  the  National  Statistical  Asso 
elation  of  Washington,  D.  C,  writes  us  to  say 
that  he  will  be  glad  to  be  of  service  to  any  dele- 
gates to  the  National  Electric  Light  Convention 
who  may  care  to  write  to  him  to  secure  hotel  ac- 
commodations or  to  arrange  for  printing  or  other 
service  in  advance  of  their  arrival. 

Prof-  E.J.  Houston  has  resigned  his  position  In  the 
Boys'  Central  High  School  of  Philadelphia  and 
will  form  a  partnership  with  A.  E.  Kennelly, 
chief  electrician  of  the  Edison  laboratory,  to  be 
known  as  Houston  &  Kennelly.  The  headquarters 
of  the  firm  will  be  in  Philadelphia,  and  it  will 
engage  in  expert  work. 

G.  E.  Pratt,  formerly  contracting  agent  for  the 
Lamokin  Car  Works,  will  hereafter  represent  the 
Jackson  &  Sharp  Company,  the  proprietors  of  the 
Delaware  Car  Works.  This  company  has  re- 
cently added  to  its  extensive  business  of  steam 
railroad  car  building  that  of  street  car  construc- 
tion. 

Prof.  F.  B.  Badt  has  severed  his  connection  with 
the  Chicago  office  of  the  General  Electric  Com- 
pany. 

H.  R.Woodward  of  Peoria,  formerly  President  of 
the  Central  Railway  Company  died  on  February  9. 

S.iDana  Greene  of  the  General  Electric  Company 
was  a  Chicago  visitor  th^s  week. 


TRADE  NOTES. 


The  Walker  Manufacturing  Company  is  well  pleased 
with  the  outlook  for  spring  business.  The  fact 
that  an  immense  amount  of  capital  is  locked  up 
awaiting  investment,  that  a  number  of  new  roads 
are  to  be  constructed,  and  that  renewals  on  a 
large  proportion  of  electric  roads  throughout  the 
country  will  be  necessary,  lead  the  company  to 
expect  plenty  of  business.  The  amount  of  busi- 
ness already  brought  to  the  office  of  the  Walker 
Manufacturing  Company,  before  a  single  machine 
has  been  offered  for  sale,  is  a  gratifying  evidence 
of  the  confidence  displayed  by  railroad  men  In  the 
ability  of  the  company  to  furnish  first  class 
dynamos  and  motors  in  every  detail  of  construc- 
tion. Within  the  last  two  weeks,  the  working 
force  in  the  electrical  department  has  been  con- 
siderably augmented  in  view  of  the  large  amount 
of  business  now  under  consideration.  In  two  in- 
stances arrangements  for  heavy  installations  are 
nearly  complete,  and  preliminary  work  on  these 
will  doubtless  be  commenced  within  a  very  short 
time.  It  is  the  intention  to  hurry  all  work  for- 
ward with  the  utmost  dispatch  CDnsistent  with 
thorough  attention  to  mechanical  detail,  and  to 
this  end  the  company  is  now  preparing  to  materi- 


ally Increase  its  present  forces.  Some  of  the  im- 
provements suggested  are  carried  out,  while  in 
nowise  a  radical  departure  from  existing  types, 
have  been  found  to  effectually  increase  the  output 
of  the  machines,  and  give  additional  economy  in 
construction.  The  armature  winding  of  the  motor, 
possesses  certain  valuable  Innovations  and  im- 
provements, tests  upon  it  having  recently  shown 
the  most  gratifying  results. 

The  Charles  Munson  Belting  Co.  has  received  an 
order  for  141  feet  of  60-li)ch  three-ply  Eagle  Belt 
from  the  American  Wire  Company  of  Cleveland, 
O.  It  is  very  gratifying  to  the  company  to  re- 
ceive the  order,  as  it  is  said  to  have  come  on 
merit.  The  company  put  in  two  44-inch  three- 
ply  belts  four  years  ago  and  they  have  given 
splendid  satisfaction.  They  have  never  given  the 
least  trouble  and  have  transmitted  full  horse 
power  ever  since  they  were  first  placed  on  pullevs. 
These  belts  travel  7,000  feet  a  minute  and  are 
subject  to  very  severe  strains.  They  are  still  in 
excellent  condition  and  will  last  the  American 
Wire  Company  for  a  long  while  to  come. 

Messrs.  P.  H.  Carey  and  E.  J.  Shrader  have  been 
appointed  western  selling  agents  for  the  Pho'nix 
Iron  Works,  of  Meadville,  Pa.  This  company 
manufactures  the  Dick  &  Church  high  speed 
engines,  a  number  of  which  are  in  use  in  Chicago 
and  vicinity.  Mr.  Shrader  is  a  mechanical  engi- 
neer of  wide  experience  and  excellent  ability. 
He  was  formerly  assistant  superintendent  of  the 
Union  Iron  Works  of  San  Francisco,  and  more 
recently  chief  of  the  mining  department  in  the 
Cincinnatioffices  of  the  General  Electric  Company. 
Mr.  Carey  is  well  known  to  street  railway  and 
electrical  men  as  a  member  of  the  firm  of  Har- 
rison &  Carey.  The  office  of  the  Phrenlx  Iron 
Works  will  be  located  as  heretofore  at  519  the 
Rookery,  Chicago. 

The  Berlin  Iron  Bridge  Company  of  East  Berlin, 
Conn.,  believes  in  attractive  advertising  and  its 
announcements  each  week  in  the  Street  Rail- 
way Gazette  are  Interesting  and  instructive. 
Comparatively  few  advertisers  appreciate  the  im- 
portance and  necessity  of  looking  after  their  ad- 
vertisements closely,  and  the  example  set  by  the 
Berlin  Iron  Bridge  Company  is  a  good  one  to  fol- 
low. 

The  Standard  Paint  Company  reports  that  the  de- 
mand for  P.  &  B.  motor  cloth  and  P.  &  B.  insula- 
ting tape  and  compound  is  steadily  increasing. 
Street  railway  companies  find  these  goods  most 
desirable,  especially  at  the  present  time,  and  the 
success  which  the  Standard  Paint  Company  has 
attained  in  this  department  is  well  deserved. 

The  Weston  Electrical  Instrument  Company  of  New- 
ark, N.  J.,  is  meeting  with  great  success  in  the 
street  railway  field  with  its  standard  measuring 
instruments.  There  Is  nothing  superior  In  the 
market,  and  there  certainly  is  no  one  who  appre- 
ciates the  wants  of  the  trade  and  understands  the 
manufacture  of  such  instruments  better  than  Mr. 
Edward  Weston. 

The  Chicago  Electric  Truck  Company,  of  this  city, 
reports  the  outlook  as  very  encouraging.  Their 
salesmen  report  that  the  street  railway  men  inter- 
viewed by  them  are  all  favorably  Impressed  with 
the  principles  and  construction  of  the  new  trucks 
manufactured  by  this  company.  Inquiries 
already  received  indicate  a  good  business  this 
season. 

The  Western  Telephone  Construction  Company,  of 
Chicago  has  lately  made  a  trial  of  its  new  mag- 
neto telephone  between  Chicago  and  New  York, 
and  reports  that  the  instruments  worked  quite  as 
well. as  the  regular  long  distance  instruments  of 
the  Bell  Telephone  Co. 

The  Okonite  Company  is  doing  a  large  business 
notwithstanding  the  dull  times,  and  the  merits  of 
Okonite  insulation  are  deservedly  appreciated. 
Capt.  Candee,  who  reoentlj'  returned  from  abroad, 
reports  that  the  use  of  Okonite  in  England  and  on 
the  Continent  is  growing  rapidly. 

The  J.  G.  Brill  Company  of  Philadelphia  is  doing  a 
large  business  at  the  present  time  notwithstanding 
the  strained  condition  of  business  throughout  the 
country.  Every  department  of  the  e.xtensive  car 
works  Is  exceedingly  busy  with  orders  obtained  at 
good  prices. 

The  Consolidated  Electric  Storage  Company  of  026 
Drexel  Building,  Philadelphia,  have  just  Issued  a 
new  pamphlet  containing  Information  of  value  re- 
garding storage  batteries  as  an  auxiliary  in  power 
stations. 

Recent  Truck  Sales. — Among  recent  orders  re- 
ceived by  P.  S.  Bemls  Jr.  for  the  Peckham  truck 
are  50  for  Cincinnati  and  5  for  Dayton,  O.  These 
trucks  have  been  adopted  as  the  standard  by  the 
Cincinnati  Street  Railway  Company. 

J.  W.  Fowler  Car  Company's  new  works  at  Eliza- 
bethport,  N.  J.,  are  in  excellent  shape  for  busi- 
ness and  a  number  of  good  orders  are  in  hand. 
The  company  reports  the  outlook  as  very  promis- 
ing. 
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Patents  Issued  January  30,  1894. 


513,546.    Car  Wheel.      Nathan  Washburn,  Boston, 
Mass.     Filed  January  38,  1893. 
This  car  wheel  has  a  composite  structure  and  consists  of 
a  cast  iron  center  with  a  chilled  rim  or  tread,  which  is  con- 
Terted  into  steel. 

513,566.  Trolley  Wire  Finder.  Edward  Gale,  Peo- 
ria, 111.  Filed  November  21,  1803. 
The  construction  of  this  trolley  will  be  readily  under- 
stood from  the  illustration.  The  second  claim  of  the 
patent  reads  as  follows:  The  combination  of  the  trolley 
pole  and  wheel,  with  a  guard  or  tinder,  mounted  on  the 


HO.    513,506. 

pole  near  the  wheel,  said  guard  having  mounted 
thereon  a  revoiuble  sleeve  extending  laterally  beyond  the 
vertical  planes  of  the  ^ides  of  the  wheels,  and  being  mova- 
ble vertically  with  relation  to  the  wheel.  (See  illustra- 
tion.) 

513.598.  Starter  and  Propeller  for  Electric  Cars  Er- 
nest Schmllz  and  James  Mendenhall,  Chicago, 
111.     Filed  April  4,  1893. 

This  is  a  starting  and  propelling  mechanism  for  railroad 
vehicles,  comprising  a  number  of  thrust  bars  actuated 
from  a  driving  axle  through  the  medium  of  a  rock  shaft, 
and  having  alternate  rising  and  falling  and  advancing  and 
receding  movements.  These  bars  operate  by  contact  at 
their  lower  ends  with  the  two  track  rails,  upon  which  the 
vehicle  rides. 

513.599.  Gearing  for  Electric  Locomotives.  Geo.  W. 
Swartz,    Florence,    Ala.     Filed  October  6,  1893. 

This  truck  has  an  inner  frame  with  bearings  upon  the 
car  axles, and  from  this  frame  the  motor  is  supported.  The 
motor  has  a  longitudinal  shaft  runinng  at  right  angles  to 


NO.    513,599. 

the  caraxles  and  extended  at  both  ends.  Friction  wheels 
are  provided  on  the  ends  of  this  shaft,  which  are  brought 
into  contact  with  friction  upon  the  car  axle  by-means  of 
the  electro  magnets,  shown  in  the  cut.   (See  illustration.) 

513.61'.     Dynamo    Brush.     Wilfred     H.    Fleming, 
Bajonne,  N.  J.     Filed  November  13,  1S93. 
This  brush  consists  of  successive  layers  of   wire  gauze 
put  together  under  high  pressure.    The  wires  are  disposed 
diagonally  to  the  length  of  the  brush. 

513,656.    Brake   Shoe.    Charles  T.    Schoen,  Alle- 
gheny, Pa.     Filed  October  28,  1893. 
This  invention  consists  of  the  combination  of  a  clij)  hav- 
ing a  shank  driven  into  and  through  the  shoe  and  .pro- 


^ 


NO.    51:J,B70. 

vldetl  wilh  notf:hen  into  which  the  metal  of  Ibe  shoe  in 
forcetJ,  thus  elVectlnt;  the  union  of  the  Hhoeand  clip. 

513.670.  Car  Brake.  Herbert  E.  Collett.  Chelsea, 
Mass.,  asslfinor  of  three-fourths  lu  Herbert  10. 
Collett,  Jr.,  Lynn,  Mass.,  and  Charles  W.  Arm- 
Strong  and  .lames  Howard  Bing,  Philadelphia, 
Pa.     Filed  July  2*1.  18I):j. 

Tbinhas  asectloDiiI  rotary  brake  Htiill'  in  combination 
with  a  rachet  llxed  to  the  lower  section  of  the  utalT,  and  ho 
arranged  as  to  form  a  clutch.  A  companion  clutch  member 


is  rigidly  fixed  to  the  upper  section  of  the  staff,  while  a 
cap  incloses  the  clutch  mechanism  and  is  attached  to  the 
ratchet.     (See  illustration). 

513,672.  Car  Brake.  Willard  Curtlss,  Grand 
Kapids,  Mich.,  assignor  of  one-half  to  William 
T.  Powers  and  William  H.  Powers,  same  place. 
Filed  September  10,  1893. 

The  first  claim  of  this  patent  reads  as  follows:  lu  com- 
bination with  a  car,  and  slot  rails,  a  laterally  and  vertically 
movable  bar  having  a  brake  shoe  adapted  to  engage  said 
clot  rails,  spring  to  maintain  said  bar  in  mid-position 
laterally,  and  means  for  vertically  moving  said  bar.  (See 
illustration.) 

513.701.  Wheel  Fender  or  Guard  for  Cars.  Geo. 
Blaklstone,  Baltimore,  Md.  Filed  June  39, 
1893. 

This  comprises  a  safety  net  or  llexible  sheet,  located  un- 
der and  behind  the  front  of  the  car  body  and  attached  at 
it^  rear  end  to  a  suitable  part  of  the  car.  A  propelling  device 
is  attached  at  one  end  to  the  front  jiavt  of  the  car  and  at 
the  other  end  to  the  safety  net.  The  safety  device  is  there- 
fore pulled  along  instead  of  being  pushed,  as  is  common 
with  ordinary  fenders. 

513.702.  Wheel  Fender  for  Cars.  Geo.  Blaklstone, 
Baltimore,  Md.     Filed  July  18,  1893. 

This  is  a  wheel  fender  or  guard.  First  claim  of  this  pat- 
ent reads  as  follows:  For  a  car  which  consists  essenti- 
ally of  an  apron  of  flexible  material  attached  at  its  inner 
end  to  the  car  body  or  truck,  and  at  the  outer  end  provided 


NO.    513,673. 

with  a  bar,  combined  with  supporting  rods  attached  to 
the  fronc  end  of  the  platform  and  springs  to  yieldingly 
keep  the  said  bar  in  its  lowest  position  or  In  contact  with 
the  track  rails. 

513,703.  Safety  Fender  or  Trap.  George  Blakis- 
tone,  Baltimore,  Md.  Filed  October  20,  1893. 
The  first  claim  of  this  patent  reads  as  follows:  A  safety 
trap  for  a  car  constructed  of  flexible  materiul  attached  at 
its  rear  edge  to  a  suitable  part  of  the  car  and  at  its  front 
edge  to  the  rear  end  of  the  drawing  rods,  whose  outer  ends 
project  forward  ami  are  suitably  fastened  to  the  front  of 
the  car,  meaus  for  holding  the  trap  suspended  ai  d  an  auto- 
matic tripping  device  to  release  the  trap,  actuated  by  an 
obstruction  on  the  track 

513.711.  Railroad  Rail  Joint.  Arthur  J.  Moxham, 
Johnstown,  Pa.     Filed  February  20,  1890 

This  rail  joint  consists  of  the  following  named  elements 
in  combination:  Abase  jilate  supported  by  two  vertical 
B'des,  provided  with  two  angular  feet,  a  brace  on  one  side 
attached  to  the  ends  of  abutting  railc  and  a  separate  splice 
bar  acting  as  a  washer  for  said  bolts.     (See  illustration.) 

513.712.  Combined  Chair  and  Cross  Tie  for  Railroad 
Rails  in  Track.  Arthur  J.  Moxham,  Johnstown, 
Pa.     Filed  December  5,  1800. 

This  is  a  metallic  cross  tie  for  securing  railroad  rails. 
having  a  rail  chair   struck  up    therefrom,  forming  a   rail 


NO.    513,711. 

seat,    the  metal  of  the  tie  being  forced  out  laterally  in  the 
operation  of  striking  up  the  chair.     (See  illustration.) 

513,777.  Electric  Connection  for  Railway  Rails.  Alfred 
Green,  Rochester,  N.  Y.,  assignor  of  one-half  to 
William  Rosbrough,  same  place.  Filed  Sep- 
tember 30,  1893. 

This  consists  of  the  combination  with  track  rails  of  the 
main  conductor  and  wire  connections  for  joining  it  to  the 
rails.  'J'hese  connections  being  provided  with  stem  and 
Blots  and  the  wire  being  removably  fixed  in  the  slots.  The 
wire  also  extends  and  la  supported  beyoud  the  ends  of  one 
or  more  rails  in  each  direction,  so  that  a  rail  may  be  discon- 
nected and  removed  from  the  track  without  interrupting 
the  circuit. 

513  835.     Car  Truck.  John  B.  Smlthman,  Oil  City, 

Pa.     Filed  May  29,  1893. 

ThlsconsistB  of  the  combination  of  a  pair  of  s^^iveled 
trucks,  bell  crank  levers,  and  connecting  rods  extending 
between  the  levers  and  trucks,  and  a  transversely  movable 
axle  to  which  the  bell  crank  levers  are  pivoted.  (See  illus- 
tration.) 

513,846.  TrolIey-Pole  Stand.  Gustaf  Valley,  Cleve- 
land, Ohio,  assignor  to  the  Slc^l  Motor  Com- 
pany, same  place.     Filed  May  (>,  1893. 


This  comprises  a  base  plate  for  attaching  to  the  car  top 
a  trolley  pole  plate  with  a  socket  for  the  pole,  links  engag- 
ing the  four  corners  of  the  trolley  pole  plate  for  suspend- 
ing the  same.  I'wo  of  these  links  engaging  fixed  mem- 
bers of  the  base  plate,  the  other  two  engaging  a  cross  head 
which  is  controlled  by  a  half  elliptic  spring.  (See  Illus- 
tration). 

513,847.  TrolIey-Pole  Stand.  Gustaf  Valley,  Cleve- 
land, Ohio,  assignor  to  the  Steel  Motor  Com- 
pany, same  place.     Filed  May  11,  1893. 

This  is  substantially  the  same  as  the  |>receding  device, 
except  that  the  cross  head  is  controlled  by  a  coiled  spring 


NO.    513,712. 

placed  upon  the  inside  of  the  cross  head  instead  of  being 
located  as  the  semi-elliptic  spring. 

513,883.  Switch-Operating  Device.  Handley  P. 
Cogswell,  Brooklyn,  N.  Y.  Filed  May  2,  1S93. 
Tilting  levers  are  attached  to  the  car  arranged  parallel 
with  each  other,  and  these  carry  at  their  extremities  fixed 
shoes,  which  are  brought  into  contact  with  a  projection  in 
the  track  for  operating  the  switch.  Shifting  levers  are 
provided  so  that  the  motor  man  or  car  driver  may  operate 
the  switch  at  will. 

513,888.     Street   Railway    Brush.     Philip  A.   Coon- 
radt   and    Arthur    R.  Coonradt,    Rockford,  111. 
Filed  September  8,  1893, 
A  brush  is  provided  for  each  rail  and    a   spring   bar   for 

each  brush,  and    an    adjustable   connection  with  a  part  of 


NO.    513,835. 

the  truck.    These  brushes  are  so  connected  with  suitable 
mechanism  that  they  may  be  operated  by  the  car  driver. 

513.894.  Sectional  Electric  Railway.  Geo.  W.  Dem- 
mick,  L3mn,  Mass.,  assignor  of  one-half  to 
Henry  Robinson,  Geo.  Fuller,  John  S.  Earl  and 
Knott  P.  Martin,  same  place.  Filed  July  20, 
1S93. 

Bars  are  laid  longitudinally  and  supporting  posts  are 
held  normally  raised  by  springs,  while  levers  are  connected 
with  these  posts  and  suitable  mechanism  is  placed  between 
these  levers  and  the  feeder  wire,  wherebyan  electrical  cir- 
cuit is  established  when  desired , 

513.895.  Power  Transmitting  Mechanism  for  Electric 
Locomotives.  Mark  W.  Dewey,  Syracuse,  N.  Y., 
assignor  to  the  Dewey  Corporation,  same  place. 
Filed  April  17,  1891. 

The  first  claim  of  this  patent  reads  as  follows:  The  com- 
bination with  an  electric  motor  and  a  shaft  or  wheel  to  be 
driven,  of  an  electric  speed  reducing  mechanism  con- 
nected  to   the   moving   part  of  the  motor  and  to  the  said 


NO.    513,840. 

shaft  or  wheel,  and  consisting  of  two  parts  in  close  prox- 
imity to  and  adapted  to  electrically  attract  or  repel  each 
other,  and  a  friction  clutch  also  connected  to  the  moving 
part  of  the  motor,  and  to  the  said  shaft  or  wheel. 

513,950.  Insulated  Rail  Chair.  Louis  McCarthy, 
Boston,  Mass.  Filed  September  27,  1892. 
A  layer  of  insulating  material  is  placed  over  the  bed 
piece  and  upon  this  a  top  plate  is  placed  and  to  this  latter 
chcekpieces  are  attached  for  holding  rail.  Wherever 
bulls  pass  through  both  metallic  plates  insulating  bush- 
ings are  used. 
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Car  Wiring  We  present  elsewhere  In  this 
System.  Issue  a  diagram  of  the  connec- 
tions between  the  controllers  and  the  motors  of  an 
electric  car  equlpiied  with  the  G.  E.  800  motors 
and  type  K  controllers  of  the  General  Electric 
Company.  AVe  have  also  supplemented  this  with 
a  diagram  showing  the  10  combinations  that  are 
made  by  the  10  positions  of  the  handle  of  the  con- 
troller. By  a  careful  study  of  these  diagrams  in 
connection  with  an  actual  oar  equipment  of  this 
kind,  it  will  be  possible  to  trace  out  the  various 
combinations  upon  which  depends  the  speed  of 
the  car.  This  method  of  control  has  been  highly 
spoken  of  by  street  railway  managers  who  have 
adopted  it,  and  for  this  reason  the  diagram  will 
be  of  especial  interest. 
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Electric  Light  The  annual  convention  of  the 
Convention.  National  Electric  Light  Associa- 
tion will  be  held  Tuesday,  Wednesday  and 
Thursday  of  next  week  in  Washington,  D.  C.  A 
large  attendance  is  expected  and  a  meeting  of 
more  than  ordinary  interest  is  anticipated.  We 
present  the  programme  elsewhere  in  this  issue, 
and  It  is  noticeable  that  several  subjects  of  im- 
portance to  electric  street  railway  men  will  be 
discussed.  A  report  of  the  proceedings  in  so  far 
as  they  relate  to  street  railway  work,  will  be  pub- 
lished in  the  next  issue  of  the  Street  Railway 
Gazette. 


The  Trolley  in  It  is  astonishing  to  note  the 
Philadelphia.  popularity  of  the  trolley  sys- 
tem in  Philadelphia.  In  his  annual  report  Chief 
Walker  of  the  Electrical  Bureau  makes  the  re- 
markable statement  that  he  does  not  know  of  a 
single  line  that  has  failed  to  apply  for  and  to  ob- 
tain the  privilege  of  discarding  horse  power  and 
of  substituting  electricity.  He  also  meets  the 
objections  which  have  been  made  by  local  fault 
linders  to  the  character  of  the  construction  of  the 
roads  now  in  operation  by  saying  that  these  lines 
"are  without  doubt  the  best  equipped  overhead 
street  railway  systems  in  the  country."  It  is 
possible  that  two  or  three  cities  may  feel  disposed 
to  dispute  this  claim  with  Philadnlphia,  for 
several  municipalities  jealously  maintain  the 
superiority  of  their  electric  railway  systems. 


Vestihule  Law  There  is  every  reason  to  believe 
in  Ohio.  that  the  vestibule  law  in  Ohio 
will  be  thoroughly  tested.  Officers  of  Toledo 
street  railway  companies  have  been  indicted  f.or 
their  alleged  failure  to  equip  cars  with  proper 
vestibules.  The  companies  provided  storm  fronts 
of  canvas  and  glass,  but  the  grand  jury  did  not 
consider  them  suitable  vestibules  as  contemplated 
by  the  law.  The  matter  has  been  agitated  in 
Toledo  for  months  and  that  indictments  were  re- 
turned has  occasioned  no  surprise.  It  is  assumed 
tfiat  the  constitutionality  of  the  law  will  be  at- 
tacked, and  a  decision  that  will  serve  as  a  prece- 
dent is  to  be  expected  In  Ohio  rather  than  in 
Minnesota,  as  street  railway  companies  in  the  lat- 
ter Slate  are  now  conforming  strictly  to  the  letter 
and  spirl  t  of  the  vestibule  law.  Municipal  courts  in 
Minneapolis  and  St.  Paul  have  sustained  the  law 
but  their  judgments  are  not  signifioant,  and  in 
view  of  the  general  conformity  to  the  law  it  is- 
questlonable  if  the  higher  courts  will  be  asked  to 
to  pass  upon  it. 


Rails  and  The  practice  which  the  Lynn  & 
Kail  Bonds.  Boston  Railroad  Company  fol- 
lows in  bonding  rails  is  explained  somewhat  at 
length  in  a  letter  from  Mr.  Maurice  Hoopes  pub- 
lished elsewhere  in  this  issue.  The  communica- 
tion is  designed  to  correct  certain  errors  in  a  re- 
port of  a  recent  m.eeting  of  tlie  Massachusetts 
Street  Railway  Association,  and  we  trust  that  all 
our  readers  who  perused  the  statements  at- 
tributed to  Mr.  Hoopes  in  a  former  Issue  will  note 
his  letter  of  correcticn.  Among  other  things  it  is 
to  be  observed  that  Mr.  Hoopes  did  not  Incline 
to  the  belief  that  the  use  of  copper  for  bonds  was 
questionable,  which  struck  us  as  singular  at  that 
time. 


English  and  Amer-    We  present  elsewhere  in    this 
ican  Street  Rail-     Issue   a  table  of  statistics  for 
ways.  1893,  relating  to  the   tramways 

of  the  United  Kingdom  which  are  for  the  most 
part  operated  by  horses,  althot:gh  the  question  of 
equipping  many  of  them  for  electric  cars  has  been 
very  seriously  discussed  during  the  last  few 
months.  It  is  interesting  to  compare  these 
figures  with  those  contained  in  the  recent  report 
of  the  Massachusetts  railroad  commissioners, 
although  the  conditions  are  so  entirely  different 
that  deductions  from  the  comparisons  are  scarcely 
warranted.  The  return  from  the  capital  invested 
In  the  tramways  of  the  United  Kingdom  in  1893 
was  but  .5-1  per  cent,  without  any  allowance  for 
track,  plant  and  stock  depreciation.  During  the 
same  period  in  Massachusetts  the  percentage  of 
cash  dividends,  to  the  aggregate  •capitalization  of 
the  street  railway  companies,  was  6.(53,  although, 
as  we  understand  it,  some  allowance  was  made  for 
depreciation.  This,  by  way  of  contrast.  Is  a  fine 
showing  for  the  Bay  State  companies,  although  the 
railroad  commissioners  do  not  And  the  figures  en- 
couraging. The  patronage  which  street  railways 
receive  in  Great  Britian  is  small  in  comparison  with 
that  which  roads  in  the  United  States  enjoy. 
Although  the  combined  population  of  New  York 
and  Massachusetts  is   not  over  one- third  that  of 


the  United  Kingdom,  still  the  surface  street  rail- 
ways of  the  two  streets  named  carried  in  1893 
150  millions  of  passengers  more  than  all  the 
tramways  of  Great  Britain.  According  to  the 
figures  each  resident  of  the  two  states  rides  be- 
tween sixty  and  seventy  times  on  a  street  car 
every  year,  while  in  Great  Britain  each  Inhabitant 
Is  to  be  credited  with  about  sixteen  rides  annually. 
The  greater  patronage  of  the  American  roads  is  par- 
tially due  to  the  better  service  that  they  give,  but 
other  causes  are  operative,  among  which  perhaps 
is  the  fact  that  there  is,  or  was,  last  year,  at 
least,  more  money  available  for  gratifying  the 
universal  desire  to  escape  walking. 


Street  Railway       We  take  pleasure  In  presenting 
Engineers.         this  week  as  the   most  promi- 
nent  feature  of  the  Street  Railway  Gazette 
the    portraits  of   twenty-eight  prominent  street 
railway  engineers,  accompanied  by    sketches  of 
their   professional   work.      Although  our   record  ' 
is  by  no  means  as  complete  as  we   would  like  to 
have  made  it,  we  think  it  shows  in   a  remarkable 
degree  some   of   the  characteristics  of   the   men 
who  are  now  devoting  their  best  energies   to  the 
construction  of  street  railways  and  to  the  general 
engineering   problems   involved  in   the   construc- 
tion, operation  and  maintenance  of  street   railway 
plants.     It  will  be  noticed  that  most  of  the   men 
engaged  in  the  business  are,  comparatively  speak- 
ing, very  young,  the  majority  of  them  being  be- 
tween 3.5  and  35  years  of  age;  that  many  of  them 
before   taking  up  the  street  railway  business  had 
obtained    valuable     experience    in    the    electric 
lighting  field;  'that  not  a  few  are  engineers  in  the 
commercial  sense  as  well  as  technically;  and  that 
the  ranks  of  the   profession   contain   both  those 
who  have  been  thoroughly  educated  In  (he   engi- 
neering schools  and  those  who  have  succeeded  by 
other  methods  In  fitting  themselves  for  the   work, 
they  have  undertaken.      We  do  not  wish  to  boast 
about  the  high  grade  of  engineering    talent  now 
obtainable  by  those  who  set  out   lo  construct  a 
street   railway  plant  of   the   most  modern   type, 
but  we  think  that  It  is  safe   to  hazard   the  state- 
ment that  no  other  profession  of  thesame  age  can 
show  a  greater   proportion   of   well   trained,    well 
educated  and    trustworthy   engineers   who   have 
made  for  themselves  such    admirable    records   in 
the    few  years   they  have  been  engaged  in  such  a 
rapidly  expanding  business.     It  must  be   remem- 
bered  too,    that  the  ranks  of  electrical  and  street 
railway   engineers  have   had   comparatively   few 
accessions    from     the     apparently     overcrowded 
ranks  of  the  civil,  mechanical  and   mining  engi- 
neers.    Engineers  in  these  lines  for   many  years 
looked    with    scorn    upon    their   fellow   engineers 
who  thought  they  could  see  in  electrical  engineer-  ' 
ing  a  field  suthoiently  broad  to  call  for   the  exer- 
cise of  anything  more   than  the  most  ordinary 
ability.     Even  now  there  are  those  who  think  that 
nine-tenths  of  electric  street  railway  engineering 
Is  nothing  more   than   the   work  of   the   average 
civil  and  mechanical  engineer.     We  grant  that  a 
knowledge  of   the   principles  of  mechanical  and 
civil  engineering   Is  of   the   utmost  value  to  and 
is   indeed   a   large   part   of   the  equipment  of  the 
successful  electrical  engineer;  but  this  knowledge 
must  be  so  Interwoven  with  a  thorough  knowledge 
of   the  principles   of   electrical   engineering,  that 
the  expert  trained  in  this  field  has  a  tremendous 
advantage  over  his    competitor  who    is    not    so 
equipped,   however   thoroughly  he  may  be  pre- 
pared to  meet  the   difficulties   that  arise  in  the 
conduct     of     either    a    mechanical  or    a    civil 
engineering  business.     We  bespeak  for  the  record 
we  have  presented,  the   careful   consideration  of 
those  who  contemplate  the  construction  of  street 
railways  or  the  further  extension  of  existing  lines. 
It  will  always  be  found  to  be  a  "penny  wise  and 
pound   foolish"  policy   that  dispenses   with   the 
advice  of  a  trained  engineer  in  the  consideration 
of  problems  involving   either    the    construction, 
operation  or    maintenance    of  ;a   street    railway 
plant, 
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KAILS    AND    EAILBONDS. 


THE    THBEE-WIEE     SYSTEM    FOB     SINGLE 
TBACK  ELECTRIC  RAILWAYS. 


National   Electric  Ligrht  Convention. 


The  following  letter  from  Maurice  Hoopes  of 
the  Lynn  &  Boston  Railroad  Company  of  Lynn 
corrects  several  errors  which  appeared  in  a  recent 
report  of  the  February  meeting  of  the  Massa- 
chusetts Street  Railway  Association.  The  ste- 
nographer who  reported  the  remarks  of  Mr. 
Hoopes  evidently  was  obliged  to  guess  at  his  notes, 
for  he  attributed  to  the  latter  several  statements 
that  were  very  wide  of  the  mark. 
To  the  Editor  of  the.  Street  Eailwaj/  Gaieite: 

I  have  just  read  your  report  of  the  proceedings 
of  the  February  meeting  of  the  Massachusetts 
Street  Railway  Association,  including,  among 
other  things,  my  remarks  on  the  subject  of  track 
wiring.  Although  I  appreciate  the  fact  that  it  is 
no  easy  task  to  report  such  an  informal  talk  as 
was  this,  word  for  word,  I  cannot  be  satisfied  to 
go  on  record  as  saying  the  things  you  credit  me 
with. 

The  parts  of  your  article  that  I  take  e.xceptlon 
to  are  rather  numerous,  and  to  correct  all  of  them 
would  take  too  much  space,  but  I  shall  note  what 
I  consider  the  most  important  errors.  You  speak 
of  "channel  rails,"  in  a  number  of  places,  probably 
meaning  "channel  pins."  You  also  represent  me 
as  stating  that  we  use  hard  drawn  copper  wire 
for  bonds,  whereas  I  said  soft  drawn  copper  wire. 
In  this  connection,  I  would  say  that  engineers  of 
the  General  Electric  Company  have  told  me  that 
their  experience  had  been  that  hard  copper  wire 
stood  the  vibrations  of  armatures  better  than  soft, 
and  crystallized  less  easily.  In  view  of  this,  it 
might  show  the  same  result  in  rail  bonds,  but  it 
would  be  next  to  impossible  to  put  it  in  place 
without  giving  it  the  scratches  that  result  in 
breaks,  always,  with  such  wire,  especially  if  it 
were  very  hard.  Again,  it  would  not  be  soft 
enough  tor  channel  pins. 

Y'ou  make  me  sa3'  that  "it  was  a  question 
whether  copper  should  be  discarded  for  some- 
thing else."  I  did  say  that  it  is  a  question 
whether  the  tinning  of  copper  avails  much.  Cop- 
oer  is  certainly  the  one  conductor  to  use  for  track 
wiring,  unless  the  particular  conditions  forbid  its 
use. 

I  cannot  account  for  the  sentence,  "It  was  cus- 
tomary to  drive  a  drift  pin  into  the  holes  so  that 
the  wire  would  slip  In  easily."  I  certainly  said 
nothing  of  this  kind.  Our  holes  are  simply 
drilled,  and  have  the  corners  removed  with  a 
reamer,  to  avoid  cutting  the  pin. 

Regarding  bonding  of  special  work  I  said  that 
our  practice  was  to  bridge  this  over  with  heavy 
insulated  wire  of  sufficient  quantity  to  carry  the 
whole  current,  with  a  liberal  reserve,  so  that  the 
parting  of  one  wire  would  not  throw  enough  cur- 
rent into  the  others  to  warm  them.  In  addition 
to  this  we  run  a  No.  0  working  supplementary 
through,  tapping  each  piece  of  special  work  to  it. 
We  make  no  attempt  to  bond  the  joints  of  the 
special  work.  I  put  emphasis  on  the  word  dry,  as 
modifying  sand,  when  I  said  that  wires  were  safer 
in  sand  than  in  earth. 

Y'ou  rather  exaggerate  my  supposed  case  when 
you  speak  of  150,  on  one  side,  and  450  volts  on  the 
other  side  of  a  turnout,  but  report  me  correctly 
in  stating  that  we  have  found  cases  where  we 
were  losing  40  or  50  volts  across  a  turnout.  I 
would  state,  however,  that  these  cases  were  always 
on  unimportant  outlying  lines  of  tram  rail.  The 
trouble,  of  course,  was  a  completely  open  track 
circuit. 

In  answering  Mr.  Weeks'  question,  I  did  say 
that  I  did  not  think  it  necessary  to  tap  from 
tracks  to  track  feeders  at  every  pole,  but  I  cer- 
tainly did  not  say  that  I  considered  overhead 
tracl<  feeders  unnecessary.  I  quite  agreed  with 
him  that  they  are  necessary  in  almost  all  cases. 

In  your  editorial  you  write  that  "one  speaker 
Inclined  to  the  belief  that  the  use  of  copper  for 
bonds  was  questionable,  for  the  reason  that  the 
metal  was  so  soft  that  it  was  likely  to  be  injured." 
I  shall  assume  that  I  am  correct  in  the  belief  that 
I  am  the  speaker  referred  to.  One  might  be 
misled  by  j'our  comment,  thinking  that  the 
reference  was  to  the  whole  bond.  I  have  stated 
that  I  consider  copper  the  best  metal  for  track 
wires,  and  this  applies  to  the  wire  part  of  bonds. 
I  only  spoke  of  copper  as  being  too  soft  for  use  as 
a  rivet,  as  is  necessary  in  one-piece  bonds,  and 
stated  that  in  properly  made  channel  pins  the 
stress  is  one  of  compression  only,  and  that  there  Is 
not  the  opportunity  to  loosen  th-.it  existed  with  the 
former.  In  this  respect,  Mr.  Brown's  sleeve  pin 
has  the  decided  advantage,  as  it  is  sweated  on  the 
wire  and  brings  no  stress  on  the  copper.  In  con- 
clusion I  wisli  to  state  that  I  do  not  write  in  the 
spirit  of  criticism  but  merely  in  the  desire  to  set 
the  company  I  represent,  as  well  as  myself, 
straight  In  the  opinions  of  your  readers. 

Mauuice  IIoopbs. 

Lynn,  February  15,  |.S!)4. 


To  the  editors  of  the  Street  Railway  Gazette;  — 

In  Mr.  W.  Nelson  Smith's  third  article  on 
"Electrolytic  effects  in  street  railway  return  cir- 
cuits; their  cause  and  prevention,"  your  volume 
10,  No.  7,  page  79,  February  17,  1894,  appears  the 
following  statement  with  regard  to  the  applica- 
tion of  the  three-wire  system  to  electric  street 
railway  work; 

"The  application  of  the  system  to  electric  rail- 
ways requires,  in  the  first  place,  a  double-track 
road." 

The  three-wire  system  Is  also  equally  applicable 
to  a  slngle-traclv  road  with  turnouts  provided  two 
trolley  wires  be  strung.  The  cars  will  then  run 
in  one  direction  on  the  positive  and  return  on  the 
negative  trolley  wire,  the  rails  being  neutral.  As 
cars  win  pass  only  at  turnouts  there  Is  no  inter- 
ference and  the  switching  arrangements  are  com- 
paratively simple. 

J.  Stanford  Bkown. 

Kew  York, .February  19,  1894 


ME.    PEEECE'S  OPINION  OF  AMEEICAN 
ELECTEIC  EAILWAYS. 


W.  H.  Preece  recently  read  before  the  Institution 
of  Electrical  Engineersof  London  a  paper  on  "Notes 
of  a  trip  to  the  United  States  and  to  Chicago, 
1893."  The  paper  gives  the  result  of  the  writer's 
rapid  survey  of  the  American  electrical  field,  and 
institutes  comparisons  with  existing  English  prac- 
tice. He  refers  somewhat  at  length  to  electric 
railways  and  notes  the  marvelous  progress  that 
had  been  made  since  his  previous  visit  in  1884. 
After  mentioning  the  number  of  cars  in  operation 
and  the  miles  of  lines  of  electric  roads,  he  makes 
the  curious  statement  that  "the  capital  embarked 
Is  .$13,000,000."  Just  .how  much  money  is  invested 
in  electric  railway  enterprises  cannot  be  accu- 
rately stated, but  Mr.  Preece's  amount  must  be  mul- 
tiplied by  a  factor  of  considerable  size.  Of  Cnicago 
electric  roads  he  says;  "There  are  two  very  fine 
specimens  of  electric  railways  in  Chicago.  One. 
the  Intramural  railway,  conveying  visitors  to  and 
from  different  parts  of  the  grounds  of  the  World's 
Fair,  working  very  well,  carrying  an  immense 
number  of  people,  and  financially  very  successful. 
It  is  not  a  trolley  line,  but  it  has  a  third  rail  ac- 
ting as  the  main  conductor.  The  other  is  the 
Chicago  North  Shore  Street  Railway,  running  to 
Evanston."  The  company  which  operates  the 
Intramural  road  would  probably  not  be  as  con- 
fident regarding  its  financial  success.  Mr.  Preece  - 
finds  fault  with  overhead  wires  in  this  way; 

The  trolley  wire  alone  is  not  unsightly,  but 
when  it  is  protected  with  three  guard  wires,  as  at 
Boston,  and  ithe  same  poles  carry  the  feeders,  it 
becomes  hideous,  and  it  is  astonishing  that  the 
American  community  submit  to  it.  Such  a  sys- 
tem is  impossible  in  England.  This  trolley  wire 
must  be  elastic,  otherwise  the  trolley  itself  fre- 
ciently  jumps  olf  and  stops  the  car.  Attempts 
have  been  made  to  improve  the  appearance  of  the 
road  by  using  handsome  central  iron  poles,  with 
solid  brackets  on  each  side  to  carry  the  two  trol- 
ley wires,  but  the  want  of  elasticity  has  Introduced 
evils.  The  trolley  frequently  comes  ott',  and  great 
sparking  is  evident. 

In  regard  to  the  future  Mr.  Preece  has  this  to 
say; 

The  feeling  is  pretty  prevalent  in  the  States 
that  the  conductors  must  eventually  go  under- 
ground. Experiments  in  this  direction,  are  being 
made  In  several  directions,  notably  in  Washington 
and  Chicago.  The  trolley  with  its  guard  wires 
is  really  an  abomination,  and  the  disturbances 
created  by  Insurticient  return  accommodation  are 
annoying  the  telegraph  and  telephone  Interests, 
and  alarming  the  gas  and  water  companies.  The 
future  working  must  be  metallic  circuits  and 
underground  conduits.  It  Is  done  In  Buda- 
Pesth,  and  It  has  been  partially  done  in  Blackpool 
and  In  Rome.  Other  experiments  are  contem- 
plated in  England.  No  one  can  doubt  that  the 
future  of  electric  railways  Is  very  bright.  The 
South  London  Railway  and  the  Mersey  Dock 
Elevated  Railways  are  examples  of  great  succes- 
ses In  England,  but  It  Is  in  the  States,  where  this 
form  of  locomotion  has  become  a  necessity,  thai 
we  are  sure  to  see  a  speedy  and  practical  solution 
of  the  problem. 


The  annual  convention  of  the  National  Electric 
Light  Association  will  be  held  in  Washington,  D. 
C.  next  Tuesday,  Wednesday  and  Thursday.  The 
headquarters  of  the  association  will  be  at  the 
Ebbitt  House.     The  programme  is  as  follows; 

TUESDAY,  FEBBUARY  27. 

Meeting  of  the  executive  committee  at  9  a.  m..  Parlor  36, 
P^bbitt  House. 

Morning  session,  10:30  o'clock— Grand  Army  Hall.  .Vd- 
dress:  President  E.  .V.  Armstrong.  Reports  of  commiltee; 
Legislation,  C.  H.  Wilmerding;  World's  Fair,  B.  E.  Sunny; 
Relation  between  Manufacturing  and  Central  Station 
Companies,  F.  Nichols. 

A  f  ternoon  session,  2  o'clock— Reports  of  committees, Data, 
H.  M.  Swetland;  Finance,  .John  A.  Seeley;  Underground 
Conduit  and  Conductors,  M.  J.  Francisco;  Rules  for  Safe 
^Viring,  William  J.  Hammer;  Paper  by  E.  A.  Leslie:  "Im- 
pressions of  a  Central  Station  Man  Abroad."' 

WEDNESDAY,  FEBBUARY  28. 

Morning  session,  10  O'clock — Paper  by  J.  H.  Vail:  "The 
Importance  of  Complete  Metallic  Circuits  for  Electric 
Railways."  General  discussion  of  the  topics,  Electrolytical 
Effects  of  Return  Currents  and  Storage  Batteries. 

Afternoon  session  2:30  o'clock — Paper  by  A.  B.  Herrick, 
"Development  of  Switchboards  for  Modern  Central  Sta- 
tions." General  discussion  of  the  topics.  "What  is  the 
most  Economical  Size  for  Arc  Dynamos?"  Charles  R. 
Huntley,  GeoigCiA.  Redman,  E.  F.  Peck,  G.  H.  Blaxter.H.H. 
Fairbanks;  "Underground  Circuits.'*— George'AV.Plymptou, 
H.  .7.  Smith,  C.  H.  AVilmerding,  M.  .7.  Francisco,  John  A, 
Seeley;  "How  to  Rate  Arc  Lamps."— James  I.  Ayer,  C.  F 
Hesser,  A.  J.  De  Camp.  E.  W.  Rollins,  George  R.  Stetson 
M.  A.  Beat. 

Evening  session,  8  o'clock — Paper  by  T.  C.  Ma^-tin  and  L. 
Stieringer:  "Electric  Lighting  at  the  World's  Fair  and 
Some  of  its  Lessons."   lUuntrated  with  Stereopticon. 

THURSDAY,  JIARCH  1. 

Morning  session,  10  o'clock— Paper  by  Charles  F.  Scott: 
"Polyphase  Transmission."  General  discussion  of  the 
topics,  "Arc  Lightson  Incandescent  Circuits;"  C.L.  Edgar, 
L.  B.  Marks,  J.  T.  Ridgway,  W.  S.  Barstow,  Thomas  Spen- 
cer, Jno.  C.  Knight,  Frederic  Nicholls;  "Meters  vs.  Flat 
Rates ;"  Charles  E.  Scott,  J.  D.  Earth,  W.  J.  Greene,  J.  J. 
Burleigh,  J.  Gynne,  J.  J.  Moore;  "The  Alternating  Motor;" 
Nikola  Tesla  and  others. 

Afternoon  session,  2:30  o'clock— Executive  session. 
Reports  of  secretary  and  treasurer  and  executive  com- 
mittee.   Election  of  officers. 


Motive  Po^wer  of  the  Metropolitan   L  Eoad 
Chicag-o. 


John  Worthy,  president  of  the  Metropolitan 
West  side  Elevated  Railroad  Company  of  Chicago, 
recently  made  the  following  statement  regarding 
the  motive  power  to  be  used  on  the  road; 

"The  company  would  like  very  much  to  use 
electricity,  if  it  is  demonstrated  to  be  entirely 
practicable.  Of  course  the  people  behind  the  road 
do  not  intend  to  make  any  mistake  in  the  equip- 
ment of  the  line.  It  is  intended  to  furnish  rapid 
transit  that  will  be  rapid  in  fact  as  well  as  name. 
Two  of  the  four  tracks  are  to  be  devoted  to  ex- 
press trains  that  will  make  no  stops  for  the  first 
two  miles  of  the  road,  while  the  other  two  tracks 
will  take  in  those  first  two  miles  with  stations 
scattered  all  along  the  waj'.  The  trains  from 
branch  lines  will  run  express  on  the  main  line  in 
and  out. 

"That  kind  of  service  will  require  a  very  com- 
plete and  reliable  equipment.  If  the  electricians 
can  .convince  our  engineers  that  their  way  of  run- 
ning trains  Is  as  reliable  as  steam,  and  within  a 
reasonable  cost  for  service,  electricity  will  doubt- 
less be  put  into  operation  on  the  entire  road. 
If  there  Is  any  question  at  all  as  to  the  feasibility 
of  electricity,  steam  locomotives  will  be  used.  The 
first  and  imperative  object  is  to  furnish  a  high 
grade  service  for  the  patrons  of  the  road,  and 
that  win  be  done. 

"If  electricity  proves  the  right  thing  it  will  be 
a  very  interesting  advance  over  the  present 
method  of  operation  for  elevated  roads.  There 
will  be  no  dirt,  no  smoke,  comparatively  little 
noise,  and  no  cinders  or  ashes  to  distress  passen- 
gers. We  hope  it  will  come  up  to  the  mark  when 
the  tests  are  made  that  will  decide  whether  It  is 
to  be  adopted  or  not.  We  will  soon  have  to  place 
orders  lor  power  apparatus  of  some  sort. 


Minneapolis,  Minn. — A  local  paper  states  that  a 
project  is  under  consideration  to  connect  Minne- 
apolis  and  St.  Paul  by  an  elevated  railway.  It  is 
said  that  it  is  proposed  to  use  the  Cook  elevated 
electric  railway  system  of  which  a  model  was 
shown  in  operation  on  a  circular  track  In  the 
Transportation  Building  at  the  World's  Fair.  The 
cost  would  be  so  great  that  no  immediate  step  is 
expected 
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Tram-way  Statistics  in  the  "United  Kin&doin. 

The  following  figures  relating  to  tramways  in 
England,  Scotland,  Ireland  and  Wales  liave  re- 
cently been  published: 

Total  number  of  tramways InS 

Tramways  beloDg  to  municipalities 35 

Total  length  of  lines  (miles) 961 

Total  capital  expenditure £14,194.153 

Total  capital  expenditure  per  mile — ±114,700 

Total  capital  expenditure  on    roads    owned    by 

municipal  corporations  ±'11,335 

Total  capital  expenditure  on  roads  owned  by 

companies  £16,03- 

Number  of  horses £0,225 

Number  of  cars 4,098 

Number  of  locomotives. 5G3 

Passengers  carried  during  the  year  ending  June 

30,  1893 598,289,509 

Gross  receipts  1893  .    £3,606,095 

Working  expenses  1893 £2,837,446 

Net  receipts  1893 £768,649 

Percentage  without  allowance  for  depreciation.  5^^ 


WIRING  DIAGRAM  OF  THE  G.  E.   800  RAIL- 
WAY   MOTOR. 


The  accompanying  diagrams  show  the  present 
methods  of  wiring  a  street  oar  equipped  with  G. 
E.  SOO  motors  and  type  K.  controllers.  As  is  the 
case  with  moat  diagrams  of  thislcind  the  apparent 
complication  is  much  greater  then  the  actual. 
As  a  matter  of  fact  a  few  hours'  careful  study  of 
the  diagrams  will  enable  any  intelligent  man  to 
understand  quite  fully  the  arrangement  of  this 
apparently  interminable  tangle  of  conductors. 
In  the  large  diagram,  Fig.  1,  a  double  motor 
equipment  is  shown  connected  to  the  binding  posts 


-^A/V — ^N\f' O— D 


standard  Brake  Shoe. 


It  has  been  suggested  that  street  railway  com- 
panies would  make  quite  a  material  saving  in  the 
course  of  a  year  if  they  would  adopt  a  standard 
brake  shoe.  The  Sargent  Company  of  Chicago  re- 
cently sent  us  a  blue  print  of  a  standard  brake  shoe 
for  street  railway  service  which  is  almost  identi- 
cal in  measurement  with  the  standard  adopted 
by  the  M.  C.  B.  Association  for  all  railroads  of  the 
United  States.     The  company  writes  as  follows: 

"The  standard  measurements  for  the  head  are 
determined  for  the  face  which  fits  the  shoe  alone, 
as  the  back  must  be  made  to  fit  any  particular 
type  of  beam  used.  This  pattern  of  shoe  was 
adopted  by  the  M.  C.  B.  Association  after  much 
consideration  of  the  question,  and  is  undoubtedly 
as  economical  a  method  of  using  a  detachable 
brake  shoe  as  there  is  in  service  at  the  present 
time.  The  street  railway  companies  could  re- 
duce the  cost  of  their  brake  shoes  very  largely  if 
they  would  insist  upon  having  this  pattern  of 
shoe  on  all  new  trucks.  Where  but  one  pattern 
of  shoe  is  used  the  storekeeper's  task  is  consider- 
ably   simplified,    also   that  of    the   repair   man. 
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If  now  we  assume  that  the  controller  has  been 
shifted  to  the  first  point  of  contact  we  can  follow 
the  path  of  the  current  throngh  its  circuitous 
path  from  the  trolley  wire  through  all  of  the  re- 
sistances, the  armature  and  full  Held  of  one  motor 
and  the  armature  and  full  field  of  the  second 
motor,  all  in  series,  back  to  the  contact  thai  leads 
to  the  frame  of  the  motor  and  so  to  the  ground. 
This  arrangement  of  motors  and  resistances  is 
shown  diagramatically  at  1  in  Pig.  3.  Upon  mov- 
ing the  controller  cylinder  to  the  second  point  as 
shown  at  3  in  Fig.  1  we  can  again  trace  the  path 
of  the  current,  whlcli  will  be  found  the  same  as 
when  upon  the  first  point  except  that  one  section 
of  the  resistance  has  been  cut  out.  This  is  dia- 
gramatically shown  at  3  In  Fig.  3.  Each  of  the 
ten  combinations  as  represented  by  the  ten  points 
on  the  controller  may  be  taken  up  and  traced  out 
in  a  similar  manner.  These  ten  combinations 
will  be  found  to  be  as  shown  in  Fig.  3  and  these 
may  be  summarized  as  follows: 

1.  lioth  motors  in  series;  alpresistance  in. 

2.  Both  motors  In  series;  part  resistance  in. 

3.  Both  motors  in  series;  all  resistance  out. 

4.  Both  motors  in  series  using  light  field  circuit. 

5.  Same  as  (2). 

6.  Same  as  (2)  except  that  one  motor  is  short-circuited. 

7.  One  motor  in  series  with  part  of  resistance;  second 
motor  cut  out. 

8.  Two  motors  in  parallel;  with  part  resistance   in  series. 

9.  Two  motors  in  parallel;  all  resistance  out. 

HI.  Same  as  (9)  except  that  the  light  field  circuit  is  used. 

These  diagrams  should  be  studied  with  a  type 
K  controller  upon  which  to  follow  the  con- 
nections. 


FIG.  3.     CONNECTIONS  OF  THE  G.  E.  800  MOTORS. 

at  the  bottom  of  the  two  controllers.  Only  one  set 
of  connections  to  the  reversing  switch,  however, 
are  shown  and  the  same  is  true  of  the  set  of  contact 
points  along  the  side  of  the  switch  cylinder.  The 
connections  made  through  the  contact  plates  of 
the  cylinder  itself  may  be  traced  in  the  developed 
plan  shown    in  the    middle  of    the    diagram   at 

3 


ELECTRIC  RAILWAY  MOTORS:   THEIR  CON- 
STRUCTION AND   OPERATION. 


-    BY  NELSON  W.  PEKRY. 

{EU/hlh  Article.) 
For  the  purpose  of  showing  the  lines  of  foice, 
I  bought  for  ten  cents  a   small   horseshoe  magnet 


Fia.   1.       WIRING  DIAGR.\.M  OF  CAR  EQUIPPED  WITH  G.  E.  800  MOTORS  AND  TYPE  K  CONTROLLERS. 


This  pattern  of  shoe  Is  coming  very  largely  into 
use,  and  in  order  that  all  the  railway  companies 
interested  may  have  the  dimensions  of  the  shoe, 
as  generally  used,  at  their  disposal,  we  shall  be 
pleased  to  mail  the  blue  prints  with  full  dimen- 
sions to  all  who  send  their  address  to  us." 


The  Wallace  Electric  Company,  of  Chicago,  has   in- 
creased its  capital  stock  from  $3,000  to  $35,000. 


the  top.  Here  are  shown  the  various  combina- 
tions that  will  be  made  as  the  fixed  contact  points 
at  the  side  of  the  cylinder  move  successively 
over  the  cylinder  plates  from  the  first  to  the 
tenth  point.  These  ten  positions  are  indicated 
by  the  numbers  from  1  to  10  at  the  top  of  the 
cylinder. 


3|  inches  long.  Laying  this  on  its  side  on  a  table, 
I  placed  over  It  a  piece  of  glass  which  had  been 
varnished  on  one  side  and  allowed  to  become  per- 
fectly dry.  Upon  this  I  sifted  as  evenly  as  possible 
some  fine  iron  filings  and  then  tapped  the  plate 
gently  on  the  edges  in  order  to  permit  the  filings 
to   arrange    themselves.      The    beautiful    curves 
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shown  In  Fig.  13  were  the  result.  The  glass  was 
then  carefully  lifted  from  the  magnet  and  heated 
over  a  gas  flame.  This  softened  the  varnish  so 
that  the  filings  were  stuck  to  the  plate  and  when 
the  varnish  had  hardened  again  were  preserved 
for  the  making  of  this  cut.  Fig.  1.3  shows  the 
lines  of  force  emanating  from  this  magnet  when 
the  armature  or  keeper  Is  entirely  removed. 
Fig.  14  shows  the  lines  as  they  were  .vhen  the 
armature  was  removed   about  J  inch  from  the 


FIG.   13. 

poles  and  Fig,  15  shows  the  lines  as  they  appeared 
when  the  polar  ends  of  the  magnet  alone  were 
presented  to  the  under  side  of  the  glass  plate. 

We  may  look  upon  these  lices  of  force  as  so 
many  elastic  bands  or  strings  by  which  the  mag- 
net attaches  itself  to  other  pieces  of  iron.  When 
the  iron  is  in  actual  contact  with  the  poles  of  the 
magnet,  it  is  bound  to  t^e  latter  by  a  great  num- 
ber of  these  strings.  When  we  endeavor  to  pull 
the  iron  away,  we  have  to  pull  against  the  com- 
bined ela3tioity  of  all  these  strings.  The  moment 
we  succeed  in  pulling  it  the  slightest  distance 
from  the  magnet,  a  great  many  of  these  strings 
snap,  or  pull  out  of  the  iron  and  disappear  in  the 
magnet  just  as  india-rubber  strings  would  if  they 
came  out  of  a  hollow  tube  and  were  attached  to 
the  piece  of  iron  we  were  trying  to  pull  away.  As 
we  remove  the  iron  still  farther,  moreand  more  of 
these  elastic  strings  or  bands  snap  until  the  iron 
is  removed  beyond   the   attraction   of  tlie  magnet 


when  it  may  be  said   that  all  of  the  bands  have 
been  snapped. 

Reversing  the  operation  by  gradually  approach- 
ing a  piece  of  Iron  to  the  poles,  we  will  have  to 
draw  upon  our  Imagination  somewhat  for  an 
equally  good  Illustration.  As  it  comes  within  the 
attraction  of  the  magnet,  first  one  or  two  elastic 
bands  jump  out  of  the  north  pole,  thread 
their  way  through  the  Iron  and  attach  themselves 
to  the  south  pole,  With  a  nearer  approach  a 
great  many  more  do  the  same  thing  and  pull  the 


Iron  to  the  poles  with  all  the  force  of  their  elas- 
ticity, and  finally  as  the  iron  comes  nearer  they 
come  out  with  a  rush  and  with  their  combined 
pull  hold  the  iron  to  the  poles  with  the  greatest 
force  of  which  that  paitioular  magnet  is  capable. 
Now  a  clear  conception  of  the  behavior  of  these 
lines  of  force  is  indispensable  to  an  intelligen 
understanding  of  the  theory  of  the  dynamo  and 
the  motor,  and  it  is  for  this  reason  that  so  much 
space  has  been  devoted  to  the  subject.  Do  not 
be  deceived  witli  the  idea  that  these  lines  of  force 
are  solely  of  theoretical  Interest.  We  discussed 
them  at  first  as  though  their  existence  was  purely 
imaginary,  Then  we  showed  by  means  of  the 
iron  filings  and  the  photographs  tliat  they  really 
do  exist.  Next  we  discussed  their  behavior  in  a 
somewhat  theoretical  manner  and  shortly  we  will 
show  how  upon  this  behavior  depends  entirely  the 
action  of  both  the  dynamo  electric  machine  and 
the  electric  motor.  But  before  taking  up  this 
latter  task,  which,  to  make  easily  intelligible,  so 
much  has  been  said  by  way  of  preparation,  a  few 
words  must  be  added  as  to  the  effect  which  the 
direction  of  flow  of  the  current  In  the  solenoid  has 
upon  the  polarity  of  the  resulting  magnet. 

rOLABITY. 

It  may  be  stated  at  once  that  the  way  in  which 
the  wire  of  a  solenoid  is  wound  has  absolutely 
nothing  to  do  with  which  end  of  the  enclosed  iron 
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bar  will  be  the  north  pole  and  which  the  south, 
but  all  depends  upon  the  direction  In  which  the 
current  flows  around  it . 

If  In  looking  at  the  end  of  a  coil  the  current 
flows  around  it  in  the  direction  of  the  hands  of  a 
clock,  that  end  will  be  a  south  pole  (Fig.  16).  If  the 
current  is  flowing  In  the  opposite  direction  to  that 
pursued  by  the  hands  of  a  clock,  or  from  right, 
over  the  magnet  to  left,  that  end  will  be  a  north 
pole  (Fig.  17).  It  Is  therefore  merely  a  matter  of 
convenience  whether  we  wind  a  magnet  right 
handed  or  left  handed,  we  can  make  either  end  a 
north  pole  and  the  other  a  south  pole  by  simplj' 
connecting  the  ends  of  the  coil  with  our  circuit  so 
that  the  current  will  flow  around  the  magnet  In  the 
proper  direction,  and  if  at  any  time  we  wish  to 
reverse  the  poles  of  the  magnet  we  simply  have  to 
reverse  our  connections.  It  is  well  to  bear  this  In 
mind  for  there  is  a  popular  fallacy  that  the  direc- 
tion of  winding  the  magnet,  right  handed  or  left 
handed  determines  which  end  will  be  north  and 
which  south,  but  as  a  matter  of  fact  it  has  noth- 
ing to  do  with  it. 

MAGNETISM  AND  CUUKENT. 

For  the  purpose  of  illustrating  the  part  which 
the  llnesof  force  (magnetism)  play  in  thegenera- 
tlon  of  current,  I  went  to  a  blaclcsmlth's  shop 
and  cut  off  a  piece  of  J-inch  round  iron  5i  inches 
long.  This  I  heated  and  bent  Into  the  shape  of  a 
hairpin  (A  Fig.  18)  bringing  the  ends  to  within  11 
inches  of  each  other.  I 'then  cut  off  another 
piece  from  the  same  rod  and  bent  its  two  ends  up- 
ward at  right  angles  (B  Pig.  18)  so  that  the  dis- 
tance between  these  two  ends  was  the  same  as  be- 


tween the  ends  of  A.  The  ends  of  both  A  and  B 
were  then  flled  smooth  so  that  when  placed  to- 
gether the  surfaces  rested  flatly  against  each 
other.  Any  blacksmith  would  probably  have  done 
this  job  for  me  for  35  cents. 

I  next  made  two  paper  spools,  each  an  inch  long, 
by  wrapping  several  thicknesses  of  manilla  paper 
around    a    stick,  whittled     to    about    the    same 
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diameter  as  my  iron,  and  forcing  on  to  this  paper 
cylinder  two  washers  made  of  heavy  cardboard 
and  pasting  the  upturned  ends  of  the  paper 
cylinder  to  the  outside  surfaces  of  these  washers, 
so  as  to  hold  them  in  place.  Then,  while  the 
spools  were  still  on  the  stick,  I  wound  on  them 
tightly  and  as  evenly  as  possible,  layer  after 
layer  of  Insulated  wire  until  the  spool  was  full. 
I  counted  the  number  of  turns  on  the  first  spool 
and  it  happened  to  be  382  turns.  I  wished  both 
coils  to  be  as  nearly  alike  as  possible,  so  in  wind- 
ing the  second  spool,  I  put  on  just  the  same 
number  of  turns.  Then  slipping  the  spools  oft  of 
the  stiolc  I  slipped  one  out  on  each  leg  of  my 
bent  Iron  rod  A  until  about  a  quarter  of  an  inch 
or  less  of  the  ends  protruded,  one  end  of  each  of 
the  coils,  having  been  cleaned  of  its  insulation, 
were  twisted  together  and  the  other  ends  were 
connected  to  the  battery.  The  connections  of  the 
coils  with  each  other  were  such  that  in  which- 
ever     way     the      current      passed,     when      we 
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looked  at  the  two  poles  it  would  be  clockwise 
around  one  and  counter  clockwise  around  the 
other.  Immediately  the  current  began  to  flow  in 
the  coils  the  hairpin,  or  bent  iron  A,  became  a  most 
powerful  magnet  and  upon  bringing  the  ends  of 
B  in  contact  with  Its  poles.  It  attracted  it  with 
great  force.  Although  the  iron  A  weighed  less 
than  quarter  of  a  pound  it  sustained  a  weight  of 
about  10  pounds  attached  to  the  armature  B.  That 
such  a  small  amount  of  iron  could  support  such 
a  weight  would  seem  almost  incredible  to  one 
who  had  not  witnessed  it,  and  In  fact  would  have 
been  utterly  Impossible  with  a  permanent  magnet 
of  the  same  weight.  On  breaking  the  current  the 
magnetism  disappeared  at  once,  as  has  already 
been  explained.  It  was  found,  however,  that  it 
would  still  hold  up  a  steel  penpoInt  or  two,  show- 
ing that  Its  magnetism  was  not  entirely  lost.  This 
residual  magnetism^  as  it  is  called,  was  probably 
due  to  the  fact  that  the   iron   had  become   some- 


what hardened  either  by  the  hammering  it  was 
subjected  to  on  the  anvil,  or  by  too  rapid  cooling 
after  it  came  from  the  forge.  After  It  had  been 
left  for  24  hours  without  current,  however,  the 
residual  magnetism  had  become  so  small  that  it 
would  no  longer  support  even  the  smallest  piece 
of  Iron  accessible,  although  slight  traces  of  polar- 
ity were  detectible  on  presenting  the  two  ends 
successively  to  one  end  of  the  floating  needle. 
These  tests,  therefore,  showed  that  it  fairly 
answered  all  the  requirements  of  a  good  electro- 
magnet. 
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STREET  RAILWAY  ENGINEERS  AND  THEIR  WORK. 


PKOF.  W.  A.  ANTHO    T, 

Vineland,  N.  J. 
William  A.  Anthony  was    professor  of   physics 
at  Cornell  I'niversity  from  1873  to  1887.     In   that 
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tunity  to  engage  in  the  practical  development  of 
the  applications  of  electricity  to  power  transmis- 
sion and  lighting  he  resigned  his  position  In  Cor- 
nell in  1887  to  accept  a  position  as  consulting 
electrician  to  the  Mather  Electric  Company, 
manufacturers  of  apparatus  and  machiner}'  for 
electric  lighting  and  power  transmission.  During 
his  connection  with  that  company  several  new 
motors  and  power  generators  were  designed  and 
built  under  his  direction.  Prof.  Anthony  Is  a 
member  of  the  American  Institute  of  Electrical 
Engineers  and  of  the  American  Association  for 
the  Advancement  of  Science,  to  which  societies 
he  has  presented  occasional  papers.  He  is  at 
present  in  business  for  himself  as  a  consulting 
electrical  engineer  and  electrical  expert,  having 
severed  his  connection  with  the  Mather  company 
ia  August,  1893. 

.JULIUS  MEYEE, 
New  York  City. 

Julius   Meyer,  consulting  engineer,   began   his 
professional,  career  as  architect  in   1874;   studied 

civil  and  me- 
chanical engi- 
neering at  the 
Polytechni  cum 
of  Hanover,  Ger- 
many, until  1879; 
had  charge  of 
river  and  harbor 
work  and  of  rail- 
road  construc- 
tion; took  both 
government  de- 
grees for  civil 
engineering,  and 
was  appointed 
Prussian  Government  civil  engineer.  Mr.  Meyer 
-came  to  the  United  States  in  1886  and  was  em- 
ployed on  bridge  work  with  the  ICej'stone  Bridge 
Company;  the  Toledo,  St.  Louis  and  Kansas  City 
railroad;  the  Lake  Shore  and  Michigan  Southern 
railroad;  and  as  resident  engineer  on  branch  line 
construction  with  the  Missouri  Pacific  railroad  in 
Nebraska.  He  subsequently  went  to  the  Pacific 
Coast  and  engaged  in  the  building  material  busi- 
ness at  Seattle,  Wash.,  after  the  big  firu.  While 
at  Seattle  he  was  engaged  in  the  fall  of  1889  by 
Mr.  Henry  Villard  to  be  his  investigating  engi- 
neer in  street  railway  matters.  Propositions  from 
Butte  City,  Mont.,  St.  Paul,  Minn.,  Lincoln,  Neb., 
Milwaukee,  Wis.,  and  elsewhere  were  inves- 
tigated by  him  for  Mr.  Villard.  He  also  made  a 
study  of  the  utilization  of  the  water  power  of  the 
Mississippi  River  between  Minneapolis  and  St.  Paul 
— the  so-called  Meeker  Island  scheme — and  many 
other  projects.  Upon  the  organization  of  the  Ediscn 
General  Electric  C'ompany  he  was  appointed  its 
special  engineer.  He  built  that  company's  shops 
at  Peterborough,  Ont.     He  did  preliminary  work 


for  a  change  of  motive  power  on  the  street  rail- 
ways of  Milwaukee,  Wis.,  and  in  the  spring  of 
1891  took  charge  of  construction  for  the  Milwau- 
kee Street  Railway  Companj-  as  its  chief  engi- 
neer. Mr.  Meyer  originated  the  deep  girder  rail 
construction  for  street  railways.  In  January, 
1893,  he  was  appointed  on  the  engineers'  com- 
mittee of  the  North  American  Company  to  form- 
ulate specifications  for  a  trunk  line  electric 
locomotive.  He  was  afterward  sent  to  Europe  by 
the  same  parties  to  investigate  and  report  on  the 
progress  made  there  in  electrical  matters,  espe- 
cially as  regards  the  development  of  three  phase 
apparatus,  long  distance  transmission  and  the  use 
ofstorage  batteries.  Mr.  Mej-er  established  him- 
self as  consulting  engineer  in  January,  1893,  and 
makes  a  busin?ss  of  Investigating  for  capitalists, 
street  railway  and  kindred  enterprises  and 
properties,  and  engages  in  promoting,  designing 
and  superintending  engineering  work  in  general 
In  connection  with  such  enterprises. 

R.  H.  PIERCE, 

Chicago,  111. 
R.  H.  Pierce  is  perhaps  best  known  as  the  elec- 
trical engineer  of  the  World's  Columbian  Exposi- 
tion although  he 
has  for  many 
years  been  con- 
nected with  the 
carrying  out  of 
important  pro- 
jects in  various 
parts  of  the 
country.  Mr. 
Pierce  was  born 
in  Woonsocket, 
R.  I.,  November 
30,  1860.  He 
obtained  a  lib- 
eral education 
at  Yale,  where  he  graduated  in  1883  taking  the 
degree  of  A.  B.  He  then  took  an  engineering 
course  of  study  at  the  Massachusetts  Institute  of 
Technology  where  he  graduated  in  1885  with  the 
first  class  graduated  in  the  electrical  engineering 
course  from  that  institution.  From  March,  1886 
until  the  spring  of  1891  he  was  connected  with  the 
Edison  Interests,  as  inspector,  expert,  etc.,  laying 
out  and  inspecting  construction  for  the  Western 
Edison  Co.,  Humbird  &  Gorton,  and  Leonard 
&  Izard;  and  as  sales  agent  under  Leonard  & 
Izard,  the  United  Edison  Manufacturing  Com- 
pany' and  the  Edison  General  Electric  Co.,  oper- 
ating for  the  last  named  company  In  Wisconsin 
and  the  upper  peninsulaof  Michigan.  Mr.  Pierce 
was  then  in  the  construction  business  for  himself, 
with  others,  as  a  member  of  the  Electrical  En- 
gineering Co.  until  November  33,  1891,  when  he 
became  assistant  electrical  engineer  of  the 
World's  Columbian  Exposition.  About  the  first 
of  April,  1893,  one  month  before  the  opening  of 
the  Fair,  at  the  most  difficult  and  trying  period 
of  the  construction,  he  was  promoted  to  the  posi- 
tion of  electrical  engineer-ln-chief.  The  work 
that  thus  came  under  his  charge  was  successfully 
completed  and  the  entire  equipment  kept  in  suc- 
cessful operation  until  the  close  of  the  Fair— a 
fact  that  reflects  great  credit  not  only  upon  Mr. 
Pierce's  ability  as  a  constructive  engineer  but 
upon  his  capability  as  a  managing  director  of  a 
plant  of  the  most  complex  character.  Mr.  Pierce 
resigned  his  position  on  February  30,  1894,  to  be- 
come associated  with  R.  E.  Richardson  of 
Chicago,  under  the  firm  name  of  Pierce  &  Rich- 
ardson, to  do  a  general  electrical  engineering  busi- 
ness, with  headquarters  in  Chicago.  Mr.  Pierce 
is  a  member  of  the  American  Institute  of  Elec- 
trical Engineers,  of  the  United  States,  and  of  the 
Institution  of  Electrical  Engineers,  of  England. 


PKOF.  E.  p.  EOEEKTS, 
Cleveland,  O. 

Prof.  E,  P.  Roberts  graduated  at    the   Stevens 
Institute  of  Technology  in  1877  and   during   1879 

and  1880  was  su- 
perintendent of 
a  machine  shop 
in  Newark,  N. 
J.  In  1881,  at 
the  time  electric 
lighting  inter- 
ests were  excit- 
ing such  wide- 
spread attention, 
he  was  engaged 
with  the  LTnited 
States  Electric 
Co.,  first  as  as- 
sistant to  Hiram 
S.  Maxim,  and  afterward  as  assistant  to  Edward 
Weston.  He  was  then  engaged  for  two  years  In 
the  installation  of  electric  light  plants,  designing 
and  constructing  the  Cheyenne  (Wyo.)  plant;  and 
finally  becoming  general  manager  of  the  company 
and  superintendent  of  the  Cheyenne  Gas  Com- 
pany. He  was  afterward  elected  professor  of 
electrical  engineering  at  Cornell  University,  but 
gave  up  that  work  to  engage  again  in  a  more  ac- 
tive commercial  life.  He  then  took  the  position 
of  superintendent  and  general  manager  of  the 
Swan  Lamp  Manufacturing  Company,  of  Cleve- 
land, O.  For  the  last  year  he  has  acted  as  an  in- 
dependent consulting  electrical  and  mechanical 
engineer,  carrying  on  a  general  practice,  as  well 
as  conducting  the  Correspondence  School  of  Tech- 
nology, with  headquarters  at  Cleveland,  O.  In 
this  enterprise  Prof.  Roberts  has  associated  with 
him  a  mechanical,  an  electrical,  a  civil  and  a 
bridge  engineer  and  an  architect,  the  entire 
staff  working  together  on  professional  work  when 
so  desired,  thus  putting  Prof.  Roberts  at  the  head 
of  a  very  strong  organization  for  taking  care  of 
street  railway  engineering  matters. 

.J.  n.  BICKFOBD, 

Salem,  Mass. 
J.   H.  Blckford,  consulting    and     constructing 
electrical   engineer,  at  Salem,  Mass.,  first  entered 

the  street 
railway  busi- 
ness at  that 
place  for  the 
Sprague  Elec- 
tric Railway 
and  Motor  Com- 
p  a  n  y,  which 
was  at  that 
time,  in  1888, 
installing  a  six- 
car  equipment 
for  the  Naum- 
k  e  a  g  system. 
After  this  road 
was  in  operation  he  was  sent  to  Richmond,  Va., 
and  had  several  months'  experience  there  on  the 
now  famous  Sprague  road,  together  with  other 
pioneers  in  the  business.  He  afterward  had 
charge  of  construction  for  the  Sprague  company, 
in  St.  Joe,  Mo.,  Omaha,  Neb.,  Council  Bluffs, 
Iowa,  and  Nashville,  Tenn.,  having  previously 
had  a  hand  in  the  operation  of  the  Sprague 
system  on  the  West  End  road  In  Boston.  About 
the  time  Mr.  Blckford  finished  his  work'at  Nash- 
ville, the  Sprague  company  became  a  part  of  the 
Edison  General  Electric  Co.,  and  seeing  an  oppor- 
tunity to  better  himself  and  be  located  at  his  own 
home,  he  resigned  his  position  with  the  Sprague 
company,  and  accepted  the  position  of  chief 
engineer  for  the  Naumkeag  Street  Railway  Com- 
pany, at  Salem,  where  he  remained  over  two 
years  In  charge  of  the  construction  and  operation 
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of  the  elec'rical  department.  At  the  end  of  that 
time  he  saw  another  opportunity  of  advancing 
his  own  Interest  bj'  entering  the  engineering  busi- 
ness, and  in  July,  1892,  he  opened  an  engineering 
office  at  Salem.  Some  of  Mr.  Blckford's  work 
since  that  time  has  been  as  follows:  A  complete 
power  station,  buildings  and  machinery,  ultimate 
capacity  3,000  H.  P.,  with  car  house  for  50  cars, 
for  the  Soranton  (Pa.)  Traction  Co.;  car  house, 
capacity  .5.5  cars,  for  Reading  (Pa.)  Traction  Co.; 
car  house,  capacity  35  cars,  for  Reading  (Pa.) 
Traction  Co.;  twenty-three  miles  -of  overhead 
trolley  lines,  complete,  for  Reading  (Pa.)  Trac- 
tion Co. ;  compleet  power  station  buildings  and 
machinery,  ultimate  capacity  3,000  H.  p.,  for 
Steinway  Railway  Co.,  Long  Island  City,  N.  Y.; 
complete  power  station  buildings  and  machinery, 
ultimate  capacity  3,500  H.  p.,  for  North  Shore 
Traction  Co.,  Salem,  Mass.;  car  house,  capacity 
100  cars,  for  the  Lynn  &  Boston  R.  R.  Co.,  Lynn, 
Mass.:  700  H.  P.  additional  equipment  to  the 
Chelsea  station  of  the  Lynn  &  Boston  R.  R.  Co.; 
700  H.  p.  additional  equipment  to  Lynn  station  of 
the  Lynn  &  Boston  R.  R.  Co.;  power  station 
buildings  and  general  outline  of  machinery  of 
300  H.  p.  capacity  for  Northampton  (Mass.)  Street 
Railway  Co.;  power  station  buildings  alone  for 
Alton  Street  Railway  Co.,  Alton,  111.;  power  house 
of  1,000  n.  p.  capacity  for  the  Reading  (Pa.) 
Traction  Co.;  car  house,  100  cars  capacity,  for 
the  Steinway  Railway  Co.,  Long  Island  City, 
N.  Y.  Mr.  Bickford  Is  at  present  consulting  engi- 
neer for  the  Steinway  Railway  Co.,  Long  Island 
City,  N.  Y.;  Reading  Traction  Co.,  Reading,  Pa.; 
Metropolitan  Electric  Co.,  Reading,  Pa.;  Lynn  & 
Boston  R.  R.  Co.,  Lynn,  Mass.,  and  the  North 
Shore  Traction  Co.,  Salem,  Mass.  The  last 
named  road  comprises  the  old  Naumkeag  system 
and  other  roads  in  the  immediate  vicinity. 

W.  p.  CR.\IG, 
Palatka,  F)a. 
W.  P.  Craig,  who  is  now  among  other  things  the 
president  of  the  Palatkaand  Heights  Street  Rail- 
way Company  of 
Palatka,Fla.,  has 
perhaps  had  a 
longer  experience 
in  street  rallwaj' 
jDuilding  than 
any  engineer 
whose  profession- 
al career  is  here 
given.  Although 
not  a  civil  engi- 
neer by  profes- 
sion Mr. Craig  has 
been  engaged  for 
35  years  in  the 
construction  of  street  railways.  He  is  now  nearly 
00  years  old.  His  introduction  to  the  railroad 
business  was  on  the  Erie  road  in  1864,  and  his 
next  e.xperlence  was  in  grading  for  the  second 
track  of  the  Hudson  River  road  between  Fishkill 
and  Poughkeepsie  at  the  age  of  15.  From  this  he 
went  to  the  Eighth  avenue  road  in  New  York, 
then  to  the  Harlem  road  as  section  master,  then 
In  the  same  capacity  on  the  New  Haven  and  New 
London  road,  then  to  the  City  Line  of  the  Harlem 
road  as  roadmaster  and  then  for  13  years  he  was 
road  master  of  the  Eighth  avenue  road  In  New 
York.  After  holding  this  position  Mr.  Craig  be- 
gan construction  work  for  himself  and  built 
among  others  the  Staten  Island  horse  road,  the 
Fall  River  street  railway,  the  New  Bedford  street 
railway,  the  City  Island  horse  railway  and  the 
City  Railway  of  Trenton,  N.  .J.,  In  addlttlon  to 
work  on.  the  Ninth,  Sixth  and  Third  avenue  ele- 
vated roads  in  New  York  City,  several  roads  In 
Brooklyn  for  the  late  Wm.  Richardson,  the  Cen- 
tral Crosstown  road,  New  York  City,  the  Grand 
street  road,  New  York,  an  extension  of  the  Ninth 
avenue  road  to  One  Hundred  and  Twenty-fifth 
street,  and  several  roads  In  Hoboken  and  Newark, 
N.  J.  Especial  mention  should  be  made  of  the 
Orange  Crosstown  road  which  was  equipped   elec- 


trically by  Mr.  Craig  at  a  time  when  he  had  very 
little  faith  in  the  success  of  electric  roads.  Now 
he  thinks  differently  and  believes  that  street 
railway  building,  especially  for  suburban  and 
interurban  work,  is  still  "in  its  infancy"  and  he  ex- 
pects to  see  a  decided  advance  in  the  next  few 
years.  Mr.  Craig  has  just  been  reelected  presi- 
dent of  the  Palatka  and  Heights  street  railway, 
which  he  built  five  years  ago. 

CHAS.    F.    UEEELACKEK, 

Jersey  City,  N.  .T. 
Chas.  P.  Uebelacker  graduated  from  Princeton 
College    in  the  first  class  whose  members  received 

the  degree  of 
electrical  engin- 
eer from  that  in- 
stltuton.  His 
fi  r  s  t  electrical 
work  was  with 
the  Brush  Elec- 
trical Manufac- 
turing Company 
at  Cleveland, 
whose  shops  he 
entered  as  a  stu- 
dent or  "begin- 
ner." After  a 
few  months'work 
at  the  bench  and  lathe  he  was  advanced  to  the 
position  of  foreman  of  millwrights  and  a  little 
later  to  that  of  mechanical  engineer.  His  princi- 
pal work  while  with  the  Brush  company,  how- 
ever, was  the  rearrangement  of  its  shops,which  he 
completed  in  the  fall  of  1891.  Upon  finishing 
this  work  he  resigned  his  position  with  the  Brush 
company  to  accept  that  of  engineer  with  the 
Sliort  Electric  Railway  Company.  In  his  new 
position  he  had  charge  of  the  designing  and  tech- 
nical correspondence,  acting  as  Prof.  Short's 
assistant.  Mr.  Uebelacker's  most  important  work 
while  connected  with  the  Short  company  was  in 
connection  with  the  design  and  development  of 
the  six-pole  generator  exhibited  at  the  Cleveland 
street  railway  convention  in  the  fall  of  1893.  Upon 
the  breaking  up  of  the  Short  company's  office  Mr. 
Uebelacker  returned  to  the  Brush  company  to 
take  charge  of  the  manufacture  of  special  appa- 
ratus of  which  there  was  a  great  deal  in  process  of 
constraotlon  at  that  time.  Early  in  1893  he  re- 
signed his  position  to  enter  the  field  of  consulting 
engineering  as  junior  partner  in  the  firm  of  E.  P. 
Roberts  &  Co.,  and  in  the  fall  of  the  same  year 
he  severed  his  connection  with  this  firm  to  accept 
an  engagement  with  the  Consolidated  Traction 
Company  of  New  Jersey,  and  is  at  the  present  time 
engaged  in  carr3'lng  out  the  projects  of  that  com- 
pany. 

PROF.    GEO.  FOBBES, 
New  York  City. 

Prof.  George  Forbes  has  become  so  prominently 
Identified    with    .\merlc:in    electrical    industries 

that  he  Is  almost 
as  well  known  as 
if  this  instead 
of  England  were 
his  permanent 
home.  He  has 
become  so  closely 
associated  with 
American  enter- 
prises that  he  has 
found  it  advan- 
tageous to  open 
an  ollice  in  Wall 
street,  New 
York  City,  from 
which  he  has  carried  on  his  work  as  consulting 
engineer  for  the  Cataract  Construction  Company 
and  the  other  enterprises  In  the  development  of 
whicii  he  has  taken  an  active  part.  Prof.  Forbes 
is  an  Englishman  by  birth  and  was  educated  at 
St.  Andrew's  and  Cambridge  universities.  After 
leaving  Cambridge  he  spent  a  year  in  the  labora- 
tory of  Prof.  Tait  at  Edinburgh.      At  the  age  of 


33  he  was  elected  professor  of  Natural  Philosophy 
at  Andersons'  College,  Glasgow,  where  he  re- 
mained eight  years,  from  1873  to  1880.  In  1874 
he  was  sent  out  by  the  government  to  the  Sand- 
wich Islands  in  command  of  an  astronomical  ex- 
pedition. In  1877  he  acted  as  special  cor- 
respondent to  the  London  Times  in  the  Russo- 
Turkish  war,  and  was  the  only  Englishman  who 
gained  access  to  the  Russian  camps  in  Asia.  In 
1881  he  became  manager  of  the  British  Electric 
Light  Company  and  exploited  the  Gramme 
dynamo  and  the  Lane-Fox  incandescent  lamp, 
starting  the  first  central  station  for  electric  light 
in  London.  He  began  to  practice  as  c  insulting 
euglneer  in  1882.  Prior  to  the  opening  of  an  office 
here  Prof.  Forbes  had  visited  the  United  States 
several  times  in  addition  to  extended  .travels  on 
the  Continent  and  elsewhere.  Prof.  Forbes  is  a 
fellow  of  the  Royal  Society  of  London,  of  the 
Royal  Society  of  Edinburgh,  of  the  Royal 
Astronomical  Society  and  of  the  Algemeine 
Astronomische  Gesellschaft,  and  is  also  a  mem- 
ber of  the  Institution  of  Civil  Engineers  and  of 
the  Institution  of  Electrical  Engineers.  His  most 
Important  inventions  include  a  fire-damp  in- 
dicator, a  dynamo  for  large  currents  and  an  elec- 
tric current  meter.  He  has  found  time  in  the 
course  of  an  extremely  busy  professional  career 
to  publish  a  number  of  books  and  to  contribute 
many  articles  on  engineering  and  scientific  sub- 
jects to  a  number  of  technical  journals  aad 
society  proceedings.  At  the  present  time  Prof. 
Forbes  is  45  years  of  age. 

FRAKK  B.  RAE, 

Detroit,  Mich. 
Frank    B.   Rae    was    born    July    35,    1854,   at 
Eimira,  N.  Y.     He  attended  the  common   schools 

until  he  w  a s- 
about  13  years 
old,  when  his 
parents  removed 
to  Syracuse,  N. 
Y.  When  fifteen 
years  old  he  suc- 
ceeded in  secur- 
ing also  about 
three  months  in 
mathematics  at 
the  business  col- 
lege, but  beyond 
this  he  did  not 
enjoy  the  advan- 
tages of  regular  tuition.  At  the  age  of  sixteen  he 
obtained  a  position  as  messenger  boy  with  the 
Atlantic  and  Pacific  Telegraph  Company,  at 
Syracuse.  After  carrying  messages  for  only  a 
month  or  two,  he  was  made  batteryman  and 
repairer  for  the  division.  In  1873,  after  a  short 
service  as  operator  on  the  New  York  Central  road, 
Mr.  Rae  returned  to  the  Atlantic  and  Pacific 
Company,  at  Albany,  and  later  was  installed  at 
Syracuse  as  manager.  In  1874  he  became  asso- 
ciated with  the  Western  Union  Telegraph  Com- 
pany in  New  York.  In  1876,  in  connection  with 
Mr.  C.  H.  Davis,  he  published  a  book  of  "Dia- 
grams and  Connections."  This  literary  effort 
attracted  attention  and  helped  him  to  obtain  a 
position  in  San  Francisco  as  quadman.  The  work 
that  he  did  there  In  making  the  then  new  system 
successful,  came  to  the  notice  of  President  Orton 
while  that  gentleman  was  visiting  the  Pacific 
Coast,  and  Mr.  Rae  was  appointed  electrician  for 
the  Western  Union  Company  in  that  division. 
He  served  in  this  capacity  until  1879  or  1880, 
when  he  went  into  the  employ  of  the  Brush  Elec- 
tric Light  Company,  of  San  Francisco,  and  in 
1883  he  took  charge  of  the  Brush  plant  at  San 
Jose,  where  he  erected  one  of  the  first  high  towers 
used  for  city  lighting.  In  Februarj'  of  1883,  Mr. 
Rae  came  east  to  obtain  some  patents  on  devices 
that  he  had  invented,  and  had  the  good  fortune 
to  meet  Mr.  Stephen  D.  Field,  with  whom  he 
had  already  been  acquainted  in  San  Francisco. 
It  had  been  his  intention  to  return  to  the  Coast, 
but  he  was  induced   by  Mr.  Field   to    remain    in 
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New  York.  In  1883  he  was  sent  by  Mr.  Field  to 
Chicago  to  build  the  electric  railway  for  the 
Chicago  Exposition  of  Railway  Appliances, 
and  there,  with  Messrs.  Mailloux  and 
Healy,  he  put  in  operation  the  road 
equipped  with  the  motor  "The  Judge." 
Returning  to  New  York  Mr.  Rae  was  tor  a  time 
associated  with  Mr.  Field  in  perfecting  the 
Field  system  of  stock  printing  telegraphs  and 
then  into  the  electrical  engineering  business  with 
Mr.  C.  O.  Maillou.x,  and  then  became  electrician 
in  1886  for  J.  H.  Bunnell  &  Co.,  New  York  city. 
Mr.  Rae  soon  afterward  made  a  business  trip  to 
China,  and  upon  his  return  he  was  employed  as  an 
expert  to  report  upon  the  electric  railway  system 
of  the  Detroit  Electrical  Works.  He  was  subse- 
quently requested  by  the  Detroit  concern  to 
undertake  for  them  the  production  of  a  new 
system.  He  consented,  and  in  November,  1888, 
settled  in  Detroit,  assuming  charge  of  the  invent- 
ing and  electrical  engineering  of  the  railway 
department  of  the  works.  Since  that  time  the 
Rae  system  has  become  very  widely  known  and  it  Is 
now  In  use  on  a  number  of  roads.  Mr.  Rae  is  now 
established  in  a  consulting  electrical  engineering 
business  in  Detroit,  Mich. 

PROF.  A.  L.  MCBAB, 
Eolla,  Mo. 
Dr.  A.  L.  McRae,  consulting  electrical  engi- 
neer, of  Rolla,  Mo.,  was  born  in  McRae,  Ga.,  Oc- 
tober 35,  1861. 
He  graduated 
from  the  Univer- 
sity of  Georgia 
in  1881;  entered 
Harvard  Univer- 
sity in  1882  and 
spent  the  next 
four  years  there 
studying  physics 
with  especial  ref- 
erence to  elec- 
tricity and  mag- 
netism and  re- 
ceived the  degree 
of  doctor  of  science  in  1886.  From  1886  to  1889 
he  was  employed  by  the  U.  S.  Signal  service  in 
making  investigations  on  the  electric  potential  of 
the  atmosphere.  In  1889  he  was  elected  assistant 
professor  of  physics  in  the  Missouri  State  Univer- 
sity and  remained  there  until  1891,  when  he  was 
elected  professor  of  physics  in  the  Missouri  School 
of  Mines,  which  position  he  now  holds.  Dr.  Mc- 
Riie  has  made  a  special  study  of  the  transmission 
of  energy  by  electricity  and  of  electricity  applied 
to  mining  operations.  In  his  professional  work  as 
a  consulting  electrical  engineer  he  gives  special 
attention  to  the  installations,  tests  and  improve- 
ments of  electric  power,  railway,  lighting  and 
mining  plants. 

PROF.  D    C.  JACKSON, 

Madison,  "Wis. 
Prof.  Dugald  C.  Jackson  graduated  in  civil  en- 
gineering from  the  Pennsylvania  State  College 
and  then  spent  two  years  of  study  under  Profes- 
sor Anthony  at  Cornell  University,  where  he  was 
elected  successively  to  the  position  of  fellow  and 
instructor  in  electrical  engineering.  During  this 
time  he  entered,  with  Professor  Anthony,  into 
experiments  with  alternating  current  motors 
which  were  continued  during  later  years  and 
developed  some  interesting  results.  Leaving  Cor- 
nell University,  he  entered  the  Western  Engineer- 
ing Company,  of  Lincoln,  Neb.,  as  its  vice-presi- 
dent and  engineer.  This  company  was  organized 
to  do  business  as  mechanical  and  electrical  engin- 
eer and  contractor,  and  it  carried  out  the  In- 
stallations of  quite  a  number  of  Important  elec- 
tric light  and  railway  plants.  One  of  the  earliest 
electric  plants  supplying  power  to  large  motors 
was  installed  by  them  during  this  time.  The 
company  finally  sold  its  interests  to  the  Edison 
Electric  Company  and  Professor  Jackson  became 
assistant  chief  engineer  of  the  Sprague  Electric 


Railway  and  Motor  Company  which  was  then 
related  to  the  Edison  Interests.  He  remained  In 
the  employ  of  the  Edison  Interests  as  engineer 
until  his  appointment  in  1891  to  the  chair  of 
Electrical  Engineering  which  he  now  occupies  in 
the  University  of  Wisconsin.  He  is  a  member  of 
various  engineering  societies,  and  is  the  author  of 
a  generally  used  text  book  on  the  construction  of 
dynamos,  in  addition  to  numerous  articles  pub- 
lished in  technical  journals  and  society,  proceed- 
ings. He  practices  as  a  consulting  electrical 
engineer  and  designer,  and  acts  in  matters  relating 
to  arbitrations,  investigations  and  general  expert 
work. 

DAKIEL  ASHWORTH, 

Pittsburg,  Pa. 
Daniel  Ashworth  is  a  well-known  steam   expert 
and  mechanical  engineer  of  Pittsburg,  Pa.     He  is 

a  thorough  em- 
bodiment of  the 
self-made  man, 
and  the  promi- 
ent  position  he 
occupies  in  the 
profession  is  the 
result  of  close 
application  and 
studious  devo- 
tion to  work. 
Com  m  en  c 1 n  g 
work  of  a  practi- 
cal character  at 
an  early  period, 
he  passed  through  all  the  grades  of 
shop  practice.  For  a  number  of  years 
he  was  master  mechanic  and  design- 
er for  a  number  of  prominent  glass  works 
in  the  United  States.  Daring  this  time  he  be- 
came enthusiastically  interested  in  the  investiga- 
tion of  steam  engines  and  motive  power.  With 
his  practical  experience,  he  entered  the  field  of 
steam  and  transmission  of  power,  where  he  soon 
obtained  an  advanced  position,  his  clients  num- 
bering some  of  the  most  prominent  manufacturers 
In  the  country — the  Carnegie  Steel  Company, 
Ltd.,  and  others.  At  the  outbreak  of  the  Civil 
War  he  was  found  at  the  front,  participating  in 
some  of  the  heaviest  engagements  of  the  Army  of 
the  Potomac.  From  there  he  was  transferred 
and  appointed  in  the  engineering  corps  of  the 
United  States  navy,  serving  there  until  the  close 
of  the  war.  Mr.  Ashworth  is  an  eloquent  speaker, 
and  when  occasion  requires,  commands  undivided 
attention.  In  the  literary  field  his  services  are 
constantly  in  demand,  his  contributions  to  the 
various  technical  journals  being  valued  highly. 
As  he  is  a  comprehensive  reader  he  Is  enabled  to 
cover  a  wide  field  in  this  direction.  He  is  also 
an  active  member  of  various  scientific  bodies, 
among  them  the  American  Society  of  Mechanical 
Engineers  and  the  Engineers'  Society  of  Western 
Pennsylvania.  He  is  also  an  honorary  member  of 
the  Society  of  Stationary  Engineers. 

A.   J.    BtJRKS, 
Kansas  City,  Mo. 

A.  J.  Burns,  electrical  engineer  and  expert,  of 
Kansas  City,  has  had  a  wide  and  varied  practical 

experience  i  n 
electric  railway 
work.  He  is  a  na- 
tive of  Cleveland 
O.;  and  previous 
to  1882  he  was 
engaged  as  a  me- 
chanical engi- 
neer in  doing 
work  in  both 
eastern  and  west- 
ern states.  In 
that  year  he  be- 
came connect- 
ed with  thelEdi- 
son  Electric  Light  Company  at  its  Broad 
street  oftioe  in  New  York  City,  under  Mr. 
J.    H.  Vail,    who    was   then  superintendent.    He 


continued  with  the  Edis in  compiny  In  different 
departments  until  1888,  when  he  became  asso- 
ciated with  Mr.  Van  Depoele  and  worked  with' 
him  on  both  the  Van  Djpoele  roadsat  PortHuron,. 
Mich.,  and  Windsor,  Oat.,  on  which  the  over- 
hanging troUej' or  carriage  was  used.  He  then' 
joiaed  the  forces  of  the  Sprague  Electric  Railway 
and  Motor  Company  and  did  construction  work- 
on  the  St.  Joseph  (Mo  )  road.  He  also  did  some 
work  for  the  Thomsm-Houston  Electric  Com- 
pany at  South  St.  Louis,  on  the  Broadway  line. 
He  then  went  west  and  became  connected  with 
the  Northwestern  Electrical  Supply  and  Construc- 
tion Company  at  Seattle,  Wash.  While  with  thls- 
company  he  did  work  on  two  roads  in  Portland,. 
Ore.,  and  one  each  in  Taooma,  Port  Townsend" 
and  Whatcom,  Wash.  He  was  next  connected 
with  the  Northern  Pacific  railroad  as  Its  elec- 
trician and  in  1889  went  east  to  New  York.  He 
soon  returned,  however,  to  Chicago  and  became 
connected  with  the  Leonard  &  Izard  Company 
and  remained  with  this  company  and  its  suc- 
cessors through  all  the  changes  and  consolidations 
that  resulted  in  the  formation  of  the  Edison  Gen- 
eral Electric  Company  and  the  absorption  of  the 
Sprague  compiny.  Mr.  Burns'  last  work  in  Chi-- 
cago  was  upon  the  Cicero  &  Proviso  electric  road,, 
as  he  severed  his  connection  with  the  Edison  in- 
terests in  April,  1891,  and  located  in  Kansas  City,, 
where  he  conducts  his  practice  as  an  electrlcati 
engineer  and  expert. 

FRANCIS    R.    BADT,    R.  E, 

Chicago,    1 1. 
Lieut.  F.  B.  Badt  was  born  October  -4,  1849.     In- 
1869  he  jiiiiicil  I  he  Pr'is.sian  artillery.     During  the 

Franco-Prussian- 
war  of  1870-71  he 
was  second  lieu- 
tenant in  the- 
eleventh  regi- 
ment of  field  ar- 
tillery attached' 
to  the  army  of" 
Crown  Prince- 
Frederick  Wi  1- 
iam,  the  late- 
Emperor  Fred- 
erick III.  He 
took  part  in- 
twenty-two  bat- 
tles and  assaults,  among  them  the  battle  of  Sedan- 
and  the  siege  of  Paris.  He  was  decorated  for 
bravery  with  the  iron  cross  and  a  campaign  medal. 
He  left  the  service  in  1881  and  came  to  the  United 
States.  In  January  of  the  following  year  he- 
entered  the  service  of  the  United  States  Electric 
Lighting  Company,  and  in  the  spring  went  to- 
Chicago  as  representative  of  that  company.  In 
1888  he  was  transferred  to  the  New  York  office  of 
the  company,  and  during  the  summer  was  sent, 
as  its  representative  to  Europe,  on  a  confidential 
mission.  After  traveling  In  Europelor  six  months,, 
he  returned  and  joined  the  Western  Electric  Com- 
pany. He  remained  with  this  corporation  until 
he  received  the  appointment  of  superintendent- 
of  the  engineering  department  of  the  Edison  Com- 
pany. On  November  1,  1890,  Lieutenant  Badt- 
resigned  his  position  with  the  Edison  Company, 
and  accepted  the  pusillon  of  manager  of  the- 
western  power  and  mining  department  of  the- 
Thomson-Houston  Electric  Company.  During 
the  last  four  years  Lieutenant  Badt  has  written 
several  popular  handbooks  on  electrical  subjects, 
including  "Dynamo  Tenders'  Handbook,"  "Bell- 
Hangers'  Handbook,"  "Incandescent  Wiring- 
Handbook,"  "Derivation  of  Practical  Electrical 
Units,"  and  "Electric  Transmission  Handbook, "^ 
He  has  also  given  long  distance  transmission  of 
power,  electro-metallurgy  and  electric  street  rail- 
way service  special  attention,  has  taken  out  num- 
erous patents  bearing  on  these  subjects  and- 
has  contributed  a  number  of  valuable  papers  and- 
articles  to  the  electrical  journals.  He  is  well 
known  by  the  electrical  fraternity  on  both  sides- 
of  the  Atlantic. 
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C.  H.  3IACL0SKIE, 
Chicngo.  lU. 
C.  H.  ilacloskle,  now  established  in  the  elec- 
trical engineering  business  for  himself  in  Chi- 
cago, was  born 
near  Belfast,  Ire- 
land, in  1SG7. 
He  came  to  the 
United  States  in 
1S76  and  eleven 
years  later,  in 
1887,  graduated 
from  Princeton 
college,  New  Jer- 
sey, when  only  20 
years  of  age.  He 
was  then  e  n- 
gaged,  for  a 
short  time,  in 
pottery  manufacture  in  Trenton,  N.  J.,  but  gave 
this  up  to  enter  the  electric  lighting  business  at 
Pittsburg.  Mr.  Maclcskie  afterward  became 
associated  with  the  Bentley -Knight  Electric  Rail- 
waj'  Companj'  in  connection  wiih  the  conduit 
road,  equipped  by  that  company  in  Allegheny 
City,  Pa.  Upon  the  absorption  of  the  Bentley- 
Knight  Company  by  the  Thomson-Houston 
Electric  Company,  Mr.  Macloskie  entered  the  em- 
ploy of  the  latter  company  and  was  engaged  for 
nearly  two  j'ears  upon  the  West  End  street  rail- 
wa3'  of  Boston  in  carrying  out  the  contract  of  the 
Thomson-Houston  Company  with  the  West  End 
company.  Here  Mr.  Macloskie  had  charge  of  the 
maintenance  of  all  overhead  linfs,  as  well  as  of 
the  car  motors,  a  taek  of  no  mean  proportions 
when  the  e.xtent  of  the  lines  and  the  number  of 
car  equipments  are  taken  into  account.  He  con- 
tinued with  the  Thomson-Houston  Company  and 
its  successor,  the  General  Electric  Company,  un- 
til the  fall  of  1892,  when  he  accepted  the  position 
of  electrical  engineer  of  the  Intramural  railway  at 
the  World's  Fair.  He  remained  in  that  capacily 
until  February  1  of  the  present  year.  The  third 
rail  system  of  distribution  in  use  on  the  Intra- 
mural road  was  Mr.  Macioskie's  invention  and 
the  patent  upon  it  was  issued  to  him.  It  is  also 
worth  mentioning,  as  showing  his  inventive 
ability  in  this  line,  that  the  present  standard 
overhead  apparatus  as  used  by  the  General 
Electric  Company  is  manufactured  in  accord- 
ance with  the  patents  and  designs  of  Mr.  Maclos- 
kie. 

I.  H.  SILVERMAN, 
Philadelpbia,  Pa. 
I.  H.  Silverman,  who  was  born   in  April,  1863, 

cantile 
jjursuits.  In  the 
spring  of  1883  he 
formed  aco-part- 
n  e  r  sh  i  p  with 
William  A.  Sern 
under  firm  name 
of  Stern  &  Silver- 
man, with  head- 
quarters at  Pitts- 
burgh. The  firm 
secured  the  ex- 
clusive selling 
agency  of  all 
Edison  lighting 
and  railway  man- 
ufaclure.s.  Mr.  Silverman  rievotcil  the  grciter 
portion  of  his  lime  to  the  selling  of  central  station 
plants.  In  18.S(i  the  EdiEon  company,  after  pur- 
chasing the  Sprague  patents,  placed  the  firm  In 
charKc  of  additional  territory.  Mr.  Silverman 
took  charge  of  the  I'ittsburgh  olllce  and  with  a 
corps  of  men  conducted  this  branch  covering 
Eastern  Ohio,  Wcslcrn  Pennsylvania,  West  Vir- 
ginia and  Maryland,  and  was  noted  for  the  suc- 
cess he  altlttlncd  In  the  sale  and  construction  of 
numerous  large  power  stations  and  street  railway 
plants  In  the  territory  mentioned,  embracing 
those  of  Pittsburgh,  Allegheny,  Dwliois,  McKces- 
port,    Eric,    Knlontown   and    Conncllsvljie,    Pa  ; 


Cumberland,  Md.;  Martinsburg,  W.  Va..  Hor- 
nellsville,  N.  y.,  and  others.  In  the  spring  of 
1S92  he  againassociated  himself  with  his  former 
partner,  William  A.  Stern,  at  Philadelphia,  as  a 
designer  and  builder  of  electric  railway,  light  and 
power  plants.  The  firm  of  Stern  &  Silverman, 
since  its  removal  tu  Philadelphia  has  done  a  large 
business  in  the  construction  of  railwaj'  and  power 
plants,  having  built  several  lines  ;'or  the  Philadel- 
phia Traction  Company  during  the  past  year. 
They  have  also  built  lines  for  the  Baltimore  elec- 
tric railway,  the  West  Jersey  Traction  Company, 
the  Trumbull  &  Warren  electric  railway,  etc. 
The  firm  also  has  the  exclusive  selling  agency  of 
Ball-Weed  engines  for  Pennsylvania,  Maryland 
and  Delaware. 

FEANK  M.  ASHLKT, 
New  Yori  City. 

Frank  M.  Ashley  was  born  June  10,  1867,  in 
Catskill,  N.  Y.  When  11  years  old  he  removed  to 
Brooklyn  ■where 
he  was  educated 
in  the  public 
schools.  After 
leaving  school  he 
learned  the  ma- 
chinist's trade 
with  the  E.  W. 
Bliss  Company 
of  Brooklyn  and 
later  undertook 
engineering 
work  in  that 
cit3'.  In  July, 
1891,  he  organiz- 
ed the  Ashley  Engineering  Company  for 
the  manufacture  of  a  number  of  pat- 
ented mechanical  and  electrical  specialties  of 
which  Mr.  Ashley  was  the  designer  and  inventor. 
Mr.  Ashley  is  the  manager  of  the  ccmpanj'  and 
also  conducts  a  private  business  as  a  consulting 
engineer  and  contractor.  He  is  the  inventor  of 
an  electric  railway  system  for  the  exploitation  of 
which  a  new  company  has  just  been  formed. 

WILLI.iM  A     STEKK, 

Philadelphia,  Pa. 
William  A.  Stern  was  associated  with  Thos.   A. 
Edison  in  the  early   days   in   laboratory  work  at 

Menlo  Park,  de- 
voting consider- 
able time  to  ex- 
perimental work 
upon  storage  bat- 
teries, car  light- 
ing, street  rail- 
way motors,  in- 
candescent and 
arc  work.  Later 
he  was  in  charge 
of  the  construc- 
tion of  plants. 
He  owns  patents 
with  Mr.  Edison 
on  oar  lighting.  In  the  spring  of  1883,  he  associ- 
ated himself  with  I.  H.  Silverman  and  opened  an 
exclusive  constructing  agency  at  Pittsburgh,  Pa., 
for  all  Edison  patented  apparatus.  This  firm  was 
successful  In  covering  the  field  of  Western  Penn- 
syli'anla.  Eastern  Ohio  and  West  Virginia,  and  In 
1886  Mr,  Stern  was  made  manager  of  the  Phila- 
delphia otilce  of  the  Edison  General-  Electric 
Company,  which  ollice  he  retained  until  the  con- 
solidation of  the  Thomson-Houston  and  Edison 
cjmpanles.  After  the  consolidation,  he  was 
appointed  manager  of  the  railway  department  of 
the  Philadelphia  General  Electric  Company, 
leaving  the  position  to  again  associate  himself 
with  the  present  firm  of  Stern  &  .Silverman,  now 
located  In  i'hiladelphla.  Mr.  Stern  was  born  in 
I'hlladelphla  33  years  ago.  Ho  has  a  large  ac- 
quaintance with  financial  Institutions,  and  socially 
Is  held  In  high  esteem,  lie  is  thoroughly  practi- 
cal in  every  detail  of  Ntreet    railway  construct  Ion. 


H.    ■WAHD  LEONAKD, 
New  York  City. 
H.  Ward  Leonard  may  easily  be  ranked  as  one 
of  the  best  known  men  engaged  in  the  electrical 

and  street  rail- 
way construction 
business.  He  has 
for  many  years 
been  prominently 
identified  with 
the  most  ad- 
vanced methods 
of  constructive 
engineering  as 
applied  to  elec- 
trical projects, 
and  has  succeed- 
ed in  keeping  his 
name  constantly 
among  those  of  the  leading  electrical  engineers. 
Mr.  Leonard  was  born  in  Cincinnati  February  8, 
18G1.  After  leaving  the  High  School  he  worked 
for  two  years  as  machinist  in  the  railway  shops 
at  Cincinnati,  and  then  went  to  the  Massachusetts 
Institute  of  Technology,  where  he  took  a  course 
in  mining  engineering.  He  practiced  his  profes- 
sion during  each  vacation  while  at  the  Institute, 
working  during  different  summers  in  coal  and 
iron  mines  and  as  a  railway  engineer.  Graduat- 
ing, in  1883,  he  secured  a  position  with  Mr.  Edison, 
became  one  of  four  selected  by  him  as  a  staff  of 
engineers  to  erect  stations  in  this  country.  Two 
years  later  Mr.  Leonard  accepted  a  position  as 
electrical  engineer  to  install  Edison's  stations  in 
Ohio.  In  1887  he  went  to  Chicago  as  general  super- 
intendent of  the  Western  Edison  Light  Company. 
Two  years  later,  as  senior  partner,  he  started  the 
firm  of  Leonard  &  Izard,  which  constructed  some 
of  the  most  important  electrical  work  in  Chicago 
and  its  vicinity.  In  1889  Mr.  Leonard  accepted 
the  position  of  general  manager  of  the  United 
Edison  Manufacturing  Companj',  on  the  purchase 
by  it  of  Leonard  &  Izard's  business.  The  follow- 
ing year,  he  became  manager  of  the  light  and 
power  department  of  the  General  Electric  Com- 
pany, which  position  he  occupied  until  September 
1,  1891,  when  he  resigned  to  create  the  firm  of  H. 
Ward  Leonard  &  Co.,  doing  important  electrical 
work  in  various  eastern  cities.  Mr.  Leonard  is  a 
member  of  the  American  Institute  of  Electrical 
Engineers,  before  which  as  well  as  other  societies, 
he  has  read  many  papers  on  Important  engineer- 
ing problems.  Possessed  of  the  highest  theoreti- 
cal and  practical  ability,  Mr.  Leonard  has  held 
positions  from  the  lowest  to  the  highest  in  the 
business,  and  has  made  important  inventions.used 
under  royalty  to  him,  by  leading  manufacturers. 
He  comes  of  distinguished  Revolutionary  ancestry, 
and  has  the  decision  of  active  life  with  the  train- 
ing of  the  student. 

JAJIKS  I.  AYKK, 
St.  Louis,  Wo. 

James  I.  Ayer   needs   no   Introduction   to   elec- 
trical  engineers  or   indeed    to   any  of  those  who 

have  been  in  any 
w  a  y  associated 
with  the  recent 
progress  of  the 
electrical  indus- 
try. Although 
he  has  only  re- 
cently  estab- 
lished himself  as 
an  Independent 
engineer,  the 
head  of  the  firm 
of  James  I.  Ayer 
&Co., of  St. Louis, 
Mo.,  Mr.  Ayer 
has  done  a  vast  amount  of  the  very  best  class  of 
construction  both  in  street  railway  and  electric 
lighting  power  plants.  lie  is  best  known  through 
his  work  in  St.  Louis  where  lie  planned,  con- 
structed and  afterwards  managed  for  many  years 
the    plant    of    the    Municipal    Electric    Lighting 
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Company — one  of  the  largest  lighting  stations  In 
the  world.  While  he  was  managing  this  immense 
plant  he  also  superintended  the  construction  work 
on  the  Benton  &  Bellefontaine  Railway  in  St. 
Louis.  Although  orlginalij'  planned  by  others, 
the  design  of  this  plant  was  modified  by  Mr.  Ayer 
according  to  his  own  advanced  ideas.  Early  in 
1803  it  was  turned  over  in  a  completed  state  to 
the  railway  oompanj'.  Mr.  Ayer  was  made  presi- 
dent of  the  National  Electric  Light  Association 
in  recognition  of  his  services  in  advancing  the  ir.- 
terests  of  electrical  engineering  along  the  lines  of 
improved  and  economical  practice.  He  is  now 
engaged  in  the  consulting  electrical  and  mechan- 
ical engineering  business,  and  makes  financial 
and  physical  reports  and  insurance  appraisements 
on  electrical  properties,  and  superintends  elec- 
trical construction  of  railroads  and  central 
stations. 

B.   .1.    ABNOLD, 
Chicago,  111. 
B.  J.  Arnold,  a  consulting  and  constructing  en- 
gineer of  Chicago,  has  designed  and   constructed 

some  of  the  most 
important  elec- 
tric railway 
plants  in  the 
west,  but  is  best 
known,  perhaps, 
through  his  con- 
nection as  de- 
signer and  build- 
er of  the  Intra- 
mural railway 
power  plant  at 
the  World's  Fairi 
Mr.  Arnold  was 
born  at  Cazen- 
civia,  near  Grand 
Rapids,  Mich.,  August  14,  ISOl.  In  18G0  he  went 
to  Nebraska.  He  was  educated  in  the  public 
schools  of  that  state  and  in  1879  entered  the  civil 
engineering  course  of  the  University  of  Nebraska. 
After  remaining  here  one  year  he  entered  the 
scientific  course  at  Hillsdale  College,  Michigan, 
from  which  institution  he  received  the  degree  of 
B.  S.  in  1884,  and  three  years  later  the  degree  of 
M.  S.  In  1889  the  same  institution  conferred 
upon  him  the  honorary  degree  of  M.  Ph.  for  engi- 
neering work  done  subsequent  to  his  graduation. 
It  was  jast  at  this  time,  in  June,  1889,  that  Mr. 
Arnold  finished  a  post-graduate  course  in  elec- 
trical engineering  at  Cornell  University.  Regard- 
ing Mr.  Arnold's  natural  engineering  abilities  it 
may  be  said  that  he  has  always  been  trying,  even 
in  his  schoolboy  days,  to  "build  something,"  and 
his  work  in  this  line  extended  to  the  construction 
of  small  steam  engines,  motors  and  other  mechan- 
ical appliances.  At  twelve  years  of  age  he  had 
made  a  bicycle,  and  at  eighteen  a  small  railroad 
locomotive  complete  in  every  respect.  When 
about  fifteen  years  of  age  he  began  to  spend  his 
summers  running  traction  engines,  doing  thresh- 
ing work  on  western  farms.  Having  thus  acquired 
a  certain  amount  of  skill  in  the  handling  of  ma- 
chinery he  spent  his  summer  vacations  when  in 
college,  traveling  as  an  engine  e.xpert  for  differ- 
ent engine  companies.  One  summer,  however, 
he  spent  in  the  field  with  a  civil  engineering  party 
running  an  instrument.  On  graduation  in  1884 
he  engaged  as  general  agent  for  an  engine  com- 
pany which  position  he  held  for  two  years.  He 
then  became  connected  with  the  Edward  P.  Allis 
Company,  of  Milwaukee,  as  a  draughtsman,  leav- 
ing his  position  with  that  company  to  become 
chief  designer  for  the  Iowa  Iron  Works,  of  Du- 
buque, Iowa.  In  this  position  he  designed  a  large 
number  of  steam  engines,  some  of  which  are 
among  the  largest  now  operating  in  the  United 
States.  Here  he  also  had  some  experience  in  the 
design  of  cable  railway  machinery.  Leaving  this 
position  he  engaged  with  the  Chicago,  St.  Paul  & 
Kansas  City  Railway  Company  as  a  civil  engineer 
and  when  the  road  was  turned  over  to  the  operat- 
ing department,  Mr.  Arnold  was  made   mechani- 


cal engineer,  a  position  which  he  resigned  in  1888 
to  take  the  post-graduate  course  at  Cornell  Uni- 
vers'ity.  On  leaving  Cornell  Mr.  Arnold  engaged 
with  the  Thomson-Houston  Electric  Company  as 
engineer  and  manager  of  the  St.  Louis  ottice.  Two 
years  later  he  was  appointed  consulting  engineer 
for  the  Cbicago  office  of  the  same  company,  a 
position  he  continued  to  hold  after  the  consolida- 
tion of  the  Thomson-Houston  and  Edison  General 
Electric  companies  into  the  General  Electric 
Company.  During  this  period  some  of  Mr.  Ar- 
nold's most  important  work  was  carried  out.  The 
principal  plants  which  he  has  designed  and  built 
are  the  Columbian  Intramural  railway;  the  City 
Electric  street  railway.  Little  Rock,  Ark.:  St. 
Joseph  &  Benton  Harbor  street  railway,  St.  Jos- 
eph, Mich.:  Marquette  City  &  Presque  Isle  rail 
way,  Marquette,  Mich.,  the  Chicago-North  Shore 
street  railway,  and  others.  Mr.  Arnold  has  had 
an  extended  experience  in  reporting  upon  the 
financial  and  physical  condition  of  electric  prop- 
erties for  Investors,  and  makes  this  a  leading  feature 
of  his  business.  Among  the  properties  upon  which 
he  has  reported  are  the  street  railway  plants  in  Los 
Angeles,  Cal.,  St.  Louis,  Mo.,  Peoria,  111.,  Kansas 
City,  Mo.,  Ft.  Smith,  Ark.,  Springfield,  Mo  , 
Quincy,  111.,  Chicago,  111.,  Denver,  Colo.,  and 
Negaunee,  Mich.  Mr.  Arnold  has  a  finely 
equipped  private  laboratory  where  tie  spends  most 
of  his  leisure  time  in  experimental  engineering 
work,  with  the  result  that  he  has  taken  out  a 
number  of  patents  on  electric  railway  construc- 
tion which  he  still  controls.  He  is  a  member  of 
the  American  Institute  of  Electrical  Englnesrs, 
the  Engineers  Club  of  St.  Louis,  and  the  Western 
Railway  Club,  of  Chicago. 

r.  .T.  FIELD, 
New  York  City. 

Cornelius  J.  Field  was  born  in  Chicago,  111.,  in 
1862.     His  early  life,  up  to  his  thirtieth  year,  was 

spent  in  Chicago 
and  vicinity.  At 
the  age  of  thii^ 
teen  he. went  east 
and  spent  a  few 
years  in  Mon 
treal,  Canada, 
moving  to  Brook- 
lyn in  1881.  Be- 
tween his  thir- 
teenth and  twen- 
tieth years,  Mr. 
Field  was  engag- 
ed in  mercantile 
pursuits  entirely 
except  during  the  time  occupied  with  such  school- 
ing as  he  had  given  himself.  At  the  age  of  twentj', 
after  a  few  months  study  and  preparation,  he 
entered  Stevens  Institute  of  Technology  to  take 
the  mechanical  engineering  course,  from  which 
he  graduated  in  the  spring  of  18SG,  when  he  was 
twenty-four  years  of  age.  Mr.  Field  has  the 
honor  of  having  worked  his  own  way  through 
college,  thus  paying  all  his  own  expenses.  In  the 
fall  of  18S6,  after  graduating,  he  entered  the  em- 
ploy of  the  Edison  Electric  Light  Company  in  the 
engineering  department,  with  Mr.  J.  H.  Vail, 
under  whose  able  direction  he  received  his  early 
training  in  the  electrical  business.  In  1887  Mr. 
Field  was  appointed  chief  engineer  of  the  Edison 
United  Manufacturing  Company.  In  this  position 
he  had  entire  charge  of  the  engineering  business 
of  the  Edison  company  for  this  department 
throughout  the  country,  including  the  installation 
of  all  isolated  and  marine  plants  and  smaller  cen- 
tral stations.  Here  he  gained  extensive  and  varied 
experience,  designing  and  installing  large  plants, 
including  the  first  direct  connected  plants  for  the 
new  navy.  In  1889  Mr.  Field  resigned  this  posi- 
tion, at  the  time  of  the  consolidation  of  the  Edi- 
son Interests,  to  take  the  position  of  chief  engi- 
neer and  general  manager  of  the  Edison  Electric 
Illuminating  Company  of  Brooklyn,  and  in  this 
position  he  took  charge  of  the  designing  and 
building  of  the  new  power  plant  of  that  company. 


which  had  just  been  organized.  In  the  manage- 
ment of  this  work  Mr.  Field  made  a.  record  in  the 
construction  of  a  large  central  station,  putting 
up  one  of  the  largest,  most  complete  and  most 
economically  operated  stations  in  a  shorter  time 
than  had  ever  before  been  accomplished.  After 
completing  the  Brooklyn  station  and  getting  it  in 
operation,  Mr.  Field  resigned  to  establish  his 
present  company  in  the  engineering  and  contract- 
ing business.  In  1890,  with  the  assistance  of  one 
of  his  old  classmates,  Mr.  Edward  F.  White,  he 
organized  the  Field  Engineering  Company  to 
undertake  the  designing  and  engineering  construc- 
tion of  the  larger  electric  railway  and  central 
station  plants.  To  this  class  of  work  they  have 
strictly  adhered  for  four  years,  and  in  that  time 
they  have  established  for  themselves  an  enviable 
reputation,  as  they  have  done  more  or  less  work 
for  all  of  the  large  railway  syndicates.  Their 
work  has  covered  the  design  and  construction  of 
some  of  the  largest  and  most  complete  electric 
railway  plants  in  the  country,  including  those  at 
Buffalo,  Newark,  Philadelphia,  Brooklyn,  Pater- 
son,  Trenton  and  a  large  number  of  other  places. 
They  have  also  designed  and  installed  at  BuiTalo 
and  Philadelphia  the  most  complete  system  of 
underground  feeder  lines  for  the  trolley  system 
that  has  as  yet  been  used  in  commercial  work  in 
that  line.  Mr.  Field  was  one  of  the  first  and  most 
earnest  advocates  of  direct  connection  between 
engine  and  generator.  In  addition  to  his  connec- 
tion with  the  Field  Engineering  Company,  Mr. 
Field  has  established  during  the  last  year  an  in- 
dependent consulting  business,  for  reporting  on 
properties  and  advising  with  bankers,  manufac- 
turers, etc.,  on  electric  traction  and  power  prob- 
lems; and  is  also  acting  as  consulting  engineer  for 
a  large  number  of  interests.  In  the  organization 
and  equipment  of  the  Field  Engineering  Com- 
pany, Mr.  Piel3  has  surrounded  himself  with  a 
corps  of  the  most  able  and  efficient  j'oung  engi- 
neers in  the  country;  and  it  is  to  this  fact  of  thus 
having  a  staff  of  engineers  who  could  handle  any 
problem  which  they  undertook  under  Mr.  Field's 
general  direction  and  supervision,  that  he  at- 
tributes muoli  of  his  success.  Mr.  Field  is  a 
member  of  the  American  Society  of  Mechanical 
Engineers,  the  American  Institute  of  Electrical 
Engineers,  the  American  Society  of  Naval  Engi- 
neers, the  Society  of  Naval  Architects  and  Marine 
Engineers,  and  the  American  Street  Railway 
Association. 

A.  W.    GILBERT, 

I*tiilade]phia,  Pa. 
A.    W.    Gilbert,    constructing   engineer   of   the 
Wakefield  Electrical  Engineering  Company,  was 

born  in  Hart- 
ford, Conn.,  and 
received  h 1 s 
technical  edu- 
cation at  the 
Worcester  Poly- 
technic Insti- 
tute, Worcester, 
Mass.  He  then 
entered  the 
railway  engin- 
eering depart- 
ment of  the 
Thomson-Hous- 
t  0  n  Electric 
Company,  Lynn,  Mass.,  and  during  his  stay  there 
constructed  several  electric  roads  in  New  Eng- 
land. Later  he  was  transferred  to  Philadelphia 
as  railway  engineer  for  the  Pennsylvania  General 
Electric  Company,  designing  and  constructing  for 
this  company,  during  the  last  few  years,  electric 
roads  in  Reading,  Shamokin,  Carbondale  and 
Shenandoah,  Pa.,  Camden,  N.  J.,  Baltimore,  Md., 
and  Warren,  O.  He  also  designed  and  con- 
structed the  electrical  work  for  the  first  elevated 
electric  trolley  road  in  the  United  States  at  Ho- 
boken,  N.  J.  He  is  now  engaged  in  the  construc- 
tion of  a  seven-mile  extension  of  the  Lehigh  Trac- 
tion Company's  lines  at  Hazelton,  Pa. 
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JOHN  A.  SEELT, 
Ne^v  York  City. 
John  A.  Seely  has  for  man}'  .years  been  one  of 
the  most  prominent  advocates  of  high  grade  work 

i  n  connection 
with  the  con- 
struction of 
electrical  plants 
and  street  rail- 
way systems. 
His  work  has 
"been  of  the 
most  varied 
character,  and 
h  1  s  e.xperience 
is  as  extended  as 
that  of  any  man 
now  doing  con- 
struction busi- 
ness. Me  has  always  been  a  regular  attendant 
at  the  meetings  of  the  American  Street 
Railway  Association  and  the  National  Electric 
Light  Association.  Of  the  latter  organization 
Mr.  Seely  has.  for  many  years  been  a  member  of 
the  executive  committee  and  at  the  present  time 
holds  this  office.  He  is  the  president  and  gen- 
eral manager  of  the  Complete  Electric  Construc- 
tion Company  of  New  York  City.  This  com- 
pany has,  since  its  organization,  carried  out  the 
installation  of  many  important  street  railway 
oiants,  one  of  the  latest  being  that  at  Norrls- 
town,  Pa.,  a  description  of  which  appeared  In 
the  last  issue  of  the  Street  Railway  Gazette. 
Mr.  Seely  stands  high  in  the  estimation  of  his 
brother  engineers  as  a  man  of  unusual  ability 
and  of  firm  business  integrity. 

clift  wise, 
Chicago,  111. 
Clift  Wise,  the   western    manager  of    the  Com- 
plete Elofitrlc  Construction  Company,  has  had  an 

extended  experi- 
ence in  street 
railway  construc- 
tion and  engi- 
neering. Before 
the  days  of  the 
electric  railway 
he  had  a  valu- 
able experience 
in  the  construc- 
tion of  cable  rail- 
wavo.  In  this 
line  of  work  he 
commenced  oper- 
ations in  1883  as 
division  engineer  on  the  Kansas  City  cable  rail- 
way. Two  years  later  he  was  appointed  chief 
engineer  of  the  same  road  and  built  three  of  the 
cable  lines  In  Kansas  City.  In  1888  he  went  to 
St.  I'aul  and  superintended  the  engineering  and 
construction  of  the  cable  lines  of  that  city.  He 
afterward  engineered  and  constructed  the  electric 
lines  In  Minneapolis  and  St.  Paul,  a  total  of  some 
200  miles  of  road.  Mr.  Wise  recently  drew  up 
plans  and  specifications  for  reconstructing  the 
cable  system  of  the  Philadelphia  Traction  Com- 
pany. His  present  headijiiartors  are  in  Chicago, 
where  he  manages,  as  already  stated,  the  western 
business  of  the  Complete  lOlectrIc  Construction 
Company. 

OWK.S  FOUD, 
.St.  LouIh,  Mo. 
Owen  I'ord,  electrical  engineer  and  contractor, 
of  St.  IjOiiIs,  Mo.,  was  born  In  Ohio  28  years  ago. 
At  thi' age  of  H!  he  graduated  from  the  MIddletown 
high  schools,  and  Immediately  enleri'il  the  em- 
ploy of  the  liell  Telephone  Company  as  inspector 
Id  I'.iiller,  Warren  and  Greene  counties,  Ohio. 
After  a  service  of  one  and  a  half  years  in  this 
capacity  he  became  connected  with  the  Edison 
Illuminating  Company,  of  MIddletown,  Ohio,  as 
lis  electrician  and  manager.  This  was  one  of  the 
original  Edison  companies  to  be  eHliiblished  for 
central  station  work.  After  remaining  with  this 
company  about  a  year  Mr.  Ford  took  up  construc- 


tion work  for  the  Ohio  Edison  Company  in  Ohio 
and  Kentucky,  and  a  few  months  later  accepted 
the  position  of  superintendent  of  construction  for 
the  Western  Edison  Company  in  Chicago.  He 
remained  In  Chicago  several  months  and  then 
took  charge  of  the  building  of  Edison  central  sta- 
tions in  Illinois,  Missouri,  Iowa,  Nebraska  and 
Dakota.  He  afterward  took  the  Edison  agency 
in  partnership  with  Geo.  W.  Coster  in  Nebraska 
and  Dakota,  and  later  moved  to  Cincinnati  for  the 
Edison  Company,  operating  in  Ohic,  Indiana, 
Kentucky  and  Tennessee.  In  1889  he  was  ap- 
pointed general  superintendent  of  the  United 
Edison  Manufacturing  Compan_v  for  the  Rocky 
Mountain  district  with  headquarters  at  Denver, 
covering  the  territory  from  New  Mexico  to  Mon- 
tana inclusive.  Here  Mr.  Ford  developed  a  very 
large  business  and  upon  the  organization  of  the 
Edison  General  Electric  Company  he  was  ap- 
pointed district  engineer  for  the  Rocky  Mountain 
district.  Upon  ihe  further  consolidation  of  the 
Edison  and  Thomson-Houston  companies  he  was 
made  manager  of  the  railway,  lighting  and  power 
departments  at  Denver.  Mr.  Ford  removed  from 
Denver  "after  the  panic"  of  1893  and  opened  his 
present  office  in  St.  Louis  as  engineer  and  con- 
tractor. 

n.  p.  EBODGHTON, 
St.  Louis,  Mo. 

H.   p.   Broughton  who  is  now  associated  with 
James  I.  Avfi-  of  St.  Liuis  in  the  consulting  elec- 

trical-  and 
mechanical  en- 
gineering busi- 
ness, is  a  grad- 
uate of  Cornell 
University  from 
which  he  re- 
ceived his  de- 
gree in  the 
mechanical  and 
electrical  course 
in  1890.  Since 
that  time  he  has 
-been  engaged 
in  practical 
work  in  the  installation  and  operation  of  electrical 
apparatus  of  all  kinds  as  used  for  lighting  and 
and  power  purposes.  During  nearly  the  whole  of 
this  time  he  has  been  closely  associated  with  Mr. 
Ayer  while  manager  of  the  Municipal  Electric 
Lighting  and  Power  Company,  where  he  had 
under  his  special  care  the  management,  direc 
tlon  and  operation  of  the  separate  stations  main- 
tained for  the  distribution  of  power  for  500  volt 
service. 

MASON  D.  PKATT, 
SteelLon,  Pa. 
Mason  D.  Pratt,   C.    E.,  street  railway  engineer 
for  the  Pennsylvania  Steel    Companj'  of  Steelton, 

Pa.,  graduated 
as  civil  engineer 
from  Lehigh 
U  n  I  V  e  r  s  i  t  y , 
South  Be  thl  e- 
liem,  Pa.,  In 
1.887.  For  seven 
months  there- 
alter  he  was  em- 
ployed b  y  the 
Phfi'nlx  Bridge 
Works  as  drafts- 
man ot  the  Kings 
County  elevated 
railway  3  i  r  u  o- 
ture.  His  first  active  interest  in  street  railway 
work  was  aroused  during  1888,  when  employed  by 
the  Johnson  Company  of  Johnstown,  Pa.,  lu  the 
erection  of  its  new  plant  at  Moxham.  During 
that  year  he  built  for  them  the  first  electrical 
railway  In  Washington,  I).  C. — theEcUlngton  and 
Soldiers'  Home  railroad.  Leaving  the  employ  of 
that  company  for  a  part  of  1889,  he  entered  part- 
nership with  M.  Tschlrgi,  Jr.,  C.  E.,  of  Dubuque, 


Iowa.  During  that  summer  they  occupied  the 
city  engineer's  office  and  carried  out  extensive 
municipal  improvements,  and  took  an  active  part 
in  the  street  railway  construction  begun  that 
year.  He  returned  to  Johnstown  that  fail  as 
assistant  chief  engineer  and  in  the  course  of  ex- 
tended travels  since,  has  acquired  a  wide  acquain- 
tance among  street  railway  men.  Early  In  1891, 
the  Pennsylvania  Steel  Company,  then  beginning 
the  manufacture  of  street  railway  rails  and  spe- 
cial work,  employed  Mr.  Pratt  as  engineer  in 
charge  of  this  branch  of  its  business,  and  he 
is  largely  responsible  for  the  many  excellent 
features  of  its  work,  which  has  already  brought 
this  company  abreast  of  Its  competitors. 

FKEDBKICK  SAKGENT, 
Chicago,  111. 
Frederick  Sargent,  the   senior  .member   of   the 
firm  of  Sarsrent  &  Lundv.  of  Chicago,  is  doubtless 

best  known 
through  his  con- 
nection with  the 
World's  Colum- 
bian Exposition 
as  the  designer 
of  the  entire 
steam  and  elec- 
trical power 
plant,  which  at- 
tracted so  much 
attention  from 
visitors  to  the 
Fair.  Mr.  Sar- 
gent was  put  at 
the  head  of  the  mechanical  and  engineering  con- 
struction, a  position  which  he  resigned  about  one 
month  before  the  opening  of  the  Fair.  Prior  to 
his  association  with  Mr.  Lundy  in  the  firm,  which 
now  carries  on  a  general  -consulting  and  con- 
structing electrical  and  mechanical  engineering 
business,  Mr.  Sargent  was  connected  with  the 
Edison  interests  in  the  West.  He  is  now,  in  ad- 
dition to  his  regular  engineering  work,  consulting 
engineer  for  the  Chicago  Edison  Company,  for  the 
Chicago  it  North  Shore  Electric  Railway  Com- 
pany, and  other  important  interests.  He  is  also  in- 
terested in  the  Northwestern  Elevated  Railway 
Company's  project  for  the  construction  of  another 
elevated  railway  in  the  city  of  Chicago. 

J.  H.  VAIL, 
New  York  City. 
J.  H.  Vail  is   well-known  as   having   for  many 
years  been    actively    Identified   with   the   Edison 

electric  interests 
as  chief  engineer 
Mr.  Vail  was 
born  In  Middle- 
sex County,  New 
Jersey.  After 

finishing  his  edu- 
cation, his  natur- 
al inclinotion  for 
mechanics  led 
him  to  enter  the 
Empire  Machine 
Works,  at  New 
Hrunswlok,N.  J., 
where  he  spent 
nearly  seven  years.  Rising  rapidly  in  his  profes- 
sion, he  was  appointed  superintendent  of  the 
works  after  two  years' service,  aod  soon  became 
manager,  which  position  be  held  until  he  entered 
another  field.  An  experience  of  over  two  years  in 
the  office  of  the  Asslstant-(iuartermaster-General, 
U.  S.  A.,  New  York  City,  largely  assisted  in  de- 
veloping and  perfecting  his  natural  executive 
capacity.  A  further  pleasant  and  profitable  ex- 
perience was  gained  with  the  Kansas  City,  Fort 
Scott  and  Oulf  Railroad  Company,  at  the  Kansas 
City  shops,  where  he  prepared  plans  and  specifi- 
cations for  many  kinds  of  passenger  and  freight 
oars,  as  well  as  some  locomotive  work.  In  the 
summer  of  1880,  Mr.  Vail  entered  the  employ  of 
Thos.   A.  Kili.son    at    Menio   Park,  N.  J.     During 


^  .l.«p^-^ 

1 

-^ 

4 

kh 

Vol.  X.  No. 


STREET  RAILWAY  GAZETTE. 


93 


the  fall  and  winter  of  1880  and  1881,  he  was  in 
charge  of  the  original  exhibition  central  station 
plant  at  that  place,  thus  deriving  an  experience 
that  can  never  be  forgotton,  and  that  not  a  few 
envy  him.  He  erected  the  original  exhibition 
plant  at  65  Fifth  avenue.  New  Yorlc  City,  in  Feb- 
ruary, 1S8I,  and  installed  many  of  the  early 
isolated  plants  of  the  Edison  Company.  He  was 
appointed  superintendent,  in  December,  1881,  and 
later,  the  chief  engineer  of  the  Edison  Company 
for  Isolated  Lighting.  Under  his  charge  the  work 
of  the  Edison  Company  received  a  constant,  atten- 
tive and  absorbing  personal  care  that  did  much  to 
secure  for  it  a  prominent  position.  Mr.  Vail  for- 
mulated rules  and  speoifloations  and  plans  that 
are  recognized  standards  of  practice.  His  rigid 
personal  inspection,  his  uncompromising  disap- 
proval of  bad  and  shiftless  work,  and  his  hearty 
praise  of  perfect  construction,  have  resulted  in 
decided  advances.  In  18S5,  the  Ellson  central 
station  business  was  taken  over  hy  the  Edison 
Isolated  Company,  and  Mr.  Vail  became  chief 
engineer  of  central  station  construction.  Nearly 
200  central  stations  have  been  constructed  under 
his  supervision.  A  high  grade  of  skilled  work, 
-combined  with  permanency  of  construction  and 
economy  in  first  cost,  as  well  as  in  operation,  and 
convenient  and  compactarrangement  of  plant  and 
apparatus,  have  been  the  leading  features  of  his 
successful  work.  The  following  Edison  central 
stations  are  a  few  of  the  many  designed  by  Mr. 
Vail:  Twenty-sixth  street  and  Thirty-ninth  street. 
New  York  City;  First  and  Second  district  stations, 
Boston;  Adams  street  station,  Chicago;  Easton, 
Pa.;  Toronto,  Canada;  Detroit,  Mich.;  Rochester, 
N.  Y.;  New  Orleans,  La.;  Minneapolis,  Minn.; 
Kansas  City,  Mo.,  and  many  others,  all  of  which 
are  successful  as  well  as  profitable  investments  for 
the  stockholders.  Mr.  Vail  was  early  identified 
with  the  Sprague  Electric  Railway  and  Motor 
Company  as  consulting  engineer  and  for  the  last 
two  years  of  that  company's  existence  was  its 
chief  engineer.  The  valuable  practical  expe- 
rience already  gained  in  the  electric  light  field  he 
applied  with  beneficial  results  to  electric  railway 
construction.  Mr.  Vail  has  been  identified  as 
supervising  and  consulting  engineer  with  a  large 
amount  of  successful  electric  railway  work  ag- 
gregating over  1,100  miles  of  track,  upwards  of 
1,800  cars  and  many  large  generating  stations.  He 
possesses  the  valuable  faculty  of  analyzing  the 
merits  of  new  devices,  apparatus  or  systems,  and 
the  ability  to  unite  in  a  station  or  sys'em  such 
combination  of  boilers,  engines,  dynamos  and  ap- 
purtenances as  will  best  meet  local  conditions  and 
show  good  results  in  economy  and  net  earnings. 
The  results  of  his  engineering  work  prove  that  his 
judgment  is  sound  and  unbiased.  Mr.  Vall's  ex- 
perience in  steam  plant  CDnstruotion  aggregates 
40,000  horse  power,  incorporating  the  use  of  all 
types  and  sizes  of  boilers  and  engines.  He  has 
also  done  much  Important  work  with  compound 
condensing  and  triple  expansion  condensing  en- 
gines. Mr.  Vail  is  thoroughly  familiar  In  a  prac- 
tical way  with  underground  electrical  systems 
and  possesses  an  accurate  knowledge  of  the  vari- 
ous systems  of  electrical  distribution.  Being  a 
constant  student  of  electrical  and  mechanical 
engineering  progress,  he  is  fully  abreast  of  the 
times  and  well  posted  as  to  the  advances  in  the 
art.  Mr.  Vail  is  a  member  of  the  American  So- 
ciety of  Mechanical  Engineers,  and  of  the  Ameri- 
can Institute  of  Electrical  Engineers. 
^^^^ 

Palalka,  Fia.  —  At  the  annual  meeting  of  the 
stockholders  of  the  Palatka  &,  Heights  Street 
Railway  Company  the  following  directors  were 
elected  for  the  ensuing  year:  W.  P.  Craig,  E.  S. 
Crill,  Dr.  McGregor,  Marcus  Loeb,  W.  C.  Snow, 
Thomas  Murray  and  D.  A.  Boyd.  Officers  were 
then  elected  as  follows:  W.  P.  Craig,  president; 
Marcus  Loeb,  secretary,  and  E.  S.  Crill,  treasurer. 
W.  C.  Snow  was  appointed  general  manager  and 
Hon.  B.  P.  Calhoun,  counsel.  The  board  voted  to 
issue  bonds  to  the  amount  of  $10,000  to  make  im- 
provements, extension,  etc. 


PEEFECT     ELECTRIC     BONDING     OF    RAIL 
JOINTS. 


BY  J.  H.  VAIL.       • 

This  subject  is  one  that  is  forcing  itself  upon 
the  notice  of  street  railway  companies  because  of 
deficiencies  that  practical  use  has  developed  in 
the  methods  heretofore  and  even  now  practiced. 
The  mechanical  troubles  oC  rail  joints  have 
existed  since  the  inauguration  of  the  first  rail- 
way, and  great  improvements  have  been  made, 
butinow  comes  the  electrical  bond,  and  the  two 
combined  have  not  diminished,  but  increased  the 
difficulties.  It  has  been  found  that  a  system  of 
track,  with  faulty  rail  bonds,  will  give  a  shock  to 
animals,  and  possibly  to  human  beings,  should 
the  same  be  brought  into  actual  contact,  in  such 
a  manner  as  to  complete  through  them  the 
broken  circuit. 

It  will  be  readily  understood  how  dittiouit  it  is 
to  maintain  proper  inspection  of  the  electric 
bonding  where  the  bonds  are  covered  up  bj'  the 
street  pavement.  Under  such  conditions,  the 
track  circuit  and  the  bonding  escape  inspection 
until  excessive  coal  consumption,  loss  of  current 
and  other  troubles  force  themselves  upon  the  at- 
tention of  the  street  railway  management.  My 
object  is  not  now  to  set  forth  well  known  troubles, 
but  to  describe  how  they  may  be  specifically 
remedied  by  an  improved  system  of  electric  bond- 
ing, using  the  Vail  multiple  rail  bond. 

The  sectional  area  of  the  rail  bonds  heretofore 
used  has  been  much  less  in  conductive  capacity 
than  the  sectional  area  of  the  rail  so  bonded,  and 
the  mechanical  work  has  not  been  of  substantial 
and  durable  character.  As  a  result,  the  flow  of 
current  through  the  rails  has  at  the  rail  joints 
been  greatly  restricted,  because  of  the  high  resist- 
ance of  the  rail  bond  itself,  and  additionally  the 
defective  electrical  connection  made  by  the  small 
rivets  used.  By  reduced  conductivity  and  in- 
creased resistance  of  the  circuit,  the  flow  of  cur- 
rent Is  restricted,  the  sp'.ed  of  the  cars  is  reduced 


provided  with  a  wide  shoulder  a  a,  which,  when 
the  rail  bond  is  in  position,  comes  into  close  elec- 
trical contact  with  the  rail.  Thus  the  head  of  the 
bond  for  its  whole  length  is  in  close  contact  with 
an  equal  area  of  the  rail,  and  this  large  area  of 
contact  increases  the  efficiency  ot  the  electrical 
connection  additionally  to  the  increased  contact 
provided  by  the  two  or  more  extra  large  studs. 

The  two  heads  of  the  rail  bond  are  connected 
together  by  parallel  conductors  of  such  number 
as  may  be  required  for  different  weights  of  rails, 
with  the  object  of  making  the  conducting 
capacity  of  the  bond  substantially  equal  to  that 
ot  the  rail.  By  employing  a  plurality  of  wires 
connected  with  common  heads,  I  obtain  the 
necessary  conductivity  in  a  single  "unitary"  rail 
bond,  and  at  the  same  time  by  using  stranded 
cables  between  the  bond  heads,  preserve  such 
flexibility  as  is  required  in  manipulating  the  bond 
when  applied  and  also  during  its  permanent 
service.  The  number  and  size  of  cables  will  vary 
according  to  the  car  service  and  the  current 
carrying  capacity  of  the  rails;  and  the  number 
of  studs  and  area  of  contact  of  the  heads  are  also 
varied  so  that  the  conducting  capacity  of  the 
attached  bonds  shall  be  very  great.  For  rails  of 
small  cross  section,  say  of  40  to  .50  pounds  per 
yard,  the  bond  having  two  studs  at  each  end  and 
two  large  stranded  cables  in  parallel  will  be  made 
of  sufficient  conductivity.  For  heavj' rails  from 
70  to  90  pounds  per  yard,  bonds  will  be  made  with 
three  stranded  cables  in  parallel. 

In  the  process  of  manufacture  of  these  rail 
bonds,  the  flexible  conductors  will  be  so  manipu- 
lated, that  when  the  head  of  the  rail  bond  is  cast, 
the  metal  will  form  Itself  completely  around  the 
cable,  thus  assuring  a  perfect  union  of  metals 
and  continuity  of  conductive  capacity.  Further, 
in  order  to  avoid  electrolytic  action,  we  can  com- 
pletely insulate  the  cables  in  any  suitable  manner, 
the  insulation  being  preferably  such  as  will  with- 
stand the  action  of  the  moist  soil  throughout 
their  exposed  portions  between  the  heads  A. 

In  addition    to  the   bonding  ot    the  rail    joints. 
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and  the  working  of  the  motors  at  best  efficiency 
is  impossible.  These  combined  defects  make 
serious  inroads  in  the  coal  pile,  largely  increas- 
ing the  fuel  requirements  beyond  what  they 
would  be  it  normal  conditions  prevailed. 

The  only  perfect  bond  is  one  which  will  furnish 
at  the  joint  a  conductivity  nearly  equal  to  that  of 
the  first  rail  itself.  The  mechanical  and  elec- 
trical connection  must  be  far  superior  to  existing 
methods.  Careful  calculations  prove  that  the 
rails  themselves  if  properly  bonded  have  large 
conductivity  when  properly  utilized.  As  an  illus- 
tration, a  single  track  of  56  pound  rails,  reduced 
to  the  basis  of  copper,  is  equivalent  to  a  copper  rod 
whose  diameter  Is  1.533  Inches.  The  same  rails 
have  a  safe  carrj'ing  capacity  of  current  equal  to 
780  amperes. 

The  rail  joints  are  frequently  bonded  with  No. 
0  galvanized  iron  wire,  whose  sreatest  ampere 
capacity  Is  07  amperes,  or  if  No.  0  copper  wire  is 
used,  the  ampere  capacity  is  180  amperes.  The 
relative  restriction  of  current  capacity  is  easily 
perceived.  The  relative  resistance  of  the  bonds 
can  be  readily  determined. 

In  the  new  rail  bond  under  consideration,  my 
object  is  to  provide  a  system  ot  rail  bonding  by 
the  use  of  which  the  rail  joints  may  be  made  of 
nearly  equal  electrical  conducting  capacity  with 
the  body  of  the  rails  themselves,  whereby  there 
will  be  no  unusual  resistance  to  the  flow  of  cur- 
rent at  the  joints,  and  the  equalization  of  poten- 
tial throughout  the  system  is  largely  assisted; 
also  to  provide  the  necessary  high  degree  of  elec- 
trical contact  between  the  rail  bonds  and  the 
rails,  which  in  the  arrangements  heretofore  em- 
ployed has  been  lacking. 

The  rail  bond  heads  A,  shown  in  Figs.  1,  2,  3, 
4  and  5,  are  substantial  pieces  of  metal,  each 
having  formed  in  one  piece  with  the  studs  S, 
adapted  to  be  driven  into  holes  in  the  rails,  the 
studs  B  of  one  head  being  driven  into  one  rail 
and  the  studs  B  of  the  opposite  head  being  driven 
into  the  adjacent  rail.  The  heads  are  made  of 
such  length  as  to  enable  the  employment  of  two 
or  more  studs  B,  and    the    inner  side  of   each  is 


the  cross  bond  between  the  opposite  rails  of  the 
track  at  intervals  is  easily  and  thoroughly  ac- 
complished. I  employ  for  this  purpose  a  double 
or  compound  bond.  The  short  portion  is  employed 
at  the  rail  joint,  and  a  longer  section  continues 
for  the  cross  bond  to  the  opposite  rail.  The 
bonding  of  the  rail  joint  and  the  cross  bonding 
are  thus  affected  by  the  use  of  a  single  continu- 
ous head,  whereby  the  labor  of  constructing  the 
track  is  reduced  and  the  efficiency  of  operation  is 
Improved. 

The  mechanical  connection  of  the  rail  bond  to 
the  rail  is  very  important,  for  herein  rests  the 
electrial  vitality  or  efficiency  ot  the  union.  This 
mechanical  connection  must  be  as  near  a  perfect 
metallic  union  as  it  is  possible  t )  secure.  As  a 
result  of  many  years'  personal  experience  with 
electrical  work,  it  is  found  that  we  must  make 
our  mechanical  joint  very  large  in  area  of  contact 
(compared  with  the  circular  mils  of  conductors) 
if  we  would  have  a  low  resistance  joint.  The 
contact  head  of  the  rail  bond  under  consideration 
provides  this  large  area  in  an  eminent  degree. 
We  not  only  have  the  very  large  studs  in  multi- 
ple but  also  an  ample  surface  contact  on  under 
side  of  bond  head  that  is  of  permanent  value. 
The  value  of  this  surface  contact  will  be  improved 
by  cleaning  the  surface  of  rail  (under  bond  head) 
free  from  rust  and  scale.  The  work  should  be  so 
well  executed  as  to  draw  these  surfaces  tight 
together  in  contact,  and  when  finished,  the  joint 
can  be  hermetically  sealed  by  one  or  more  coats 
ot  plastic  asphaltum  varnish.  Perfect  union  is 
essential  to  avoid  electrolytic  action  at  the  sur- 
face contact  between  iron  and  copper. 

With  this  bond,  the  act  of  riveting  thoroughly 
expands  the  metal  ol  the  stud  and  positively  fills 
the  hole  in  the  web  of  the  rail  like  a  hot  rivet  up- 
set in  a  boiler  plate.  We  thus  secure  perfect  me- 
chanical union  and  at  the  same  time  the  desired 
flexibility. 

The  style  of  bond  having  a  single  rivet  or  stud 
at  the  end,  permits  a  movement  at  the  joint  caused 
by  constant  track  vibration.  This  movement 
seriously  loosens  the   contact,  eventually  creating 
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a  high  resistance  joint,  and  the  bond  frequently 
breaks  off  at  the  liead.  The  heavy  double  and 
triple  studs  in  the  improved  form  of  multiple  bond 
absolutely  prevent  this  trouble. 

Close  supervision  over  the  vfork  of  rail  bonding 
is  of  utmost  importance,  as  the  ordinary  work- 
man does  not  always  appreciate  the  care  required 
to  make  a  good  electrical  connection.  There  is 
no  reason  why  this  rail  bond  should  not  be  as  last- 
ing as  the  track  itself.  These  multiple  rail  bonds 
contain  much  more  copper  than  the  usual  form, 
but  are  not  excessive  in  cost.  Their  real  economy 
is  obvious  because  of  great  durability  and  the 
largely  increased  conductivity  obtained  through 
the  track.  In  many  systems  the  drop  in  potential 
can  be  reduced  75  to  100  volts  by  the  application 
of  these  rail  bonds,  and  a  higher  general  efficiency 
of  the  system  surely  results. 


Bryant  Electric  Company's  500- Volt  Out-out. 


Cut-outs  for  use  on  500  volt  circuits  have  not 
been  developed  until  recently.  The  Bryant  Elec- 
tric Company  of  Bridgeport,  Conn,  has  lately 
placed  on  the  market,  a  cut-out  designed  especi- 
ally for  500-volt  circuits.  This  cut-out  is  shown 
in  the  accompanying  illustration.     It  is  oblong. 


radius,  giving  unvisual  wearing  surface  upon  the 
cross-head.  The  square  corners  have  been  omit- 
ted upon  the  cylinder,  which  serve  no  purpose 
but  to  make  unnecessary  machining.  The  entire 
top  of  the  cylinder  is  covered  with  cast  iron  plate, 
so  that  the  necessity  for  lagging  the  top  is  obvi- 
ated. When  lagged  with  wood  it  may  become 
unsightly  and  is  often  burned.     In  valve  gear  and 


Acme  Bail  Bond. 


The  accompanying  illustration  shows  a  new 
device  used  in  bonding  rails  for  electric  roads  and 
designed  to  take  the  place  of  the  old  style  channel 
pins,  which  have  been  so  long  in  use.  This 
device  is  called  the  Acme  bond  cap.  As  shown 
by  the  illustration,  it  Is  cylindrical  in  shape  and 
closed  at  the  bottom  like  a  cartridge,  with  a  slot 
running  part  way  through  the  wall  and  the  en- 
tire length  of  the  cap.  The  bond  wire  being  in- 
serted, the  cap  is  driven  through  a  hole  in  the 
rail,  made,  in  all  cases,  1-33  of  an  inch  smaller 
than  the  largest  diameter  of  the  cap.     When  the 


CUT-OUT  KOR  500-YOLT  CIRCUITS. 


THE  ACME  RAIL  BOHD. 

bond  wire  is  inserted  and  the  cap  driven  into  the 
rail  the  weakest  point  of  the  cap,  which  is  where 
the  slot  is  cut,  collapses,  and  the  two  sides  are 
forced  together,  forming  a  burr  on  the  inside, 
which  engages  with  the  copper  wire  and  holds 
it  firmly  In  position. 

It  is  claimed  for  this  cap  that  It  possesses  a 
number  of  advantages,  among  which  are  that  it 
Is  thoroughly  waterproof  and  makes  absolute 
contact  on  all  sides  of  the  bond  wire,  is  easily  in- 
serted and  holds   the   wire  with   a  vise-like  grip. 


the  distance  between  the  terminals  being  suflioent 
to  prevent  the  carrying  of  an  arc.  A  bridge  in 
the  center  also  acts  as  a  safeguard.  The  entire 
block  is  covered  by  a  porcelain  cap.  Thos.  U. 
Grier  and  Edward  R.  Grier  represent  the  western 
office  of  the  Bryant  Company  in  Chicago,  where  a 
stock  of  all  the  company's  goods  is  kept. 


regulating  mechanisms  the  same  fl.xtures  are  used 
as  formerly  employed  by  this  company  in  its 
older  pattern  of  engine,  the  regulating  device 
having  proved  thoroughly  satisfactory  for  deli- 
cacy of  adjustment,  and  hence  the  closest  regula- 
tion. 


LANE  &  BODLEY  COELISS  ENGINE. 


The  Corliss  engine  has  for  many  years  followed 
closely  the  lines  of  the  first  designers.  That  type 
of  design  was  satisfactory  under  low  pressures 
and  slow  speeds  common  to  the  first  twenty  years 
of  Corliss  engine  practice.  The  first  departure 
was  the  location  of  a  support  under  the  slides. 
Later  designers  have  continued  the  use  of  the 
support  but  have  broadened  its  bearing  upon  the 
foundation,  developing  it  from  a  simple  leg    to  a 


Chicago,  III. — The  city  authorities  have  approved 
the  plans  of  the  Metropolitan  West  Side  Elevated 
Railroad  Company  for  a  bridge  to  cross  the  Chicago 
River  between  Van  Buren  and  Jackson  Streets.  It 
is  made  in  two  sections,  which  join  In  the  center 
and  isopened  by  lifting  the  two  sections  vertically. 
The  parts  are  counter-balanced  so  that  compara- 
tively little  effort  is  required  to  move  them.  An 
electric  motor  of  twenty-four  horse-power  Is  pro- 
vided for  the  opening  and  closing  the  bridge. 
The  clear  space  between  the  piers  for  the  passage 
of  vessels  is   108  feei.     From  city  datum   to  top 


This  pin  la  being  placed  upon  the  market  by 
Goodhue  fc  Lincoln,  1.504  Mon:.dnock  Block, 
Chicago,  from  whom  samples  can  be  obtained 
upon  application. 

General  Electric  Removal.— The  Chicago  offices  of 
the  General  Electric  Cjmpany  were  moved  this 
week  from  17:i  Adams  street  to  the  tenth  Hoor  of 
the  Monadnock  lilock  where  they  will  occupy 
commodious  ollices  on  the  Van  Buren  street  side 
of  the  building. 


'I'UB  LANE  &  BOULEY  ENGINE. 

bearing  having  an  area  of  several  square  feet  and 
extending  entirely  across  the  foundation. 

The  engine  represented  In  the  accompanying 
engraving,  made  by  the  Lane  &  Bodley  Company, 
of  Cincinnati,  not  only  has  this  support  of  the 
extreme  width  but  the  company  has  also  adopted 
a  new  form  for  the  frame,  giving  it  a  box  shape, 
which  Is  certainly  an  excellent  design  to  resist 
the  twisting  strains,  particularly  noticeable  in 
weak  engines  when  heavily  loaded. 

The   slides  are    concave    and  bored    to  a    large 


of  tracks  Is  thirty-seven  feet  nine  inches.  The 
bridge  will  have  four  tracks.  The  cost  will  be 
$150,000. 

Toledo,  0. — The  grand  jury  has  returned  Indict- 
ments against  Albion  E.  Lang,  general  manager 
of  the  Consolidated  Street  Railway,  and  James  J. 
Robinson,  general  manager  of  the  Toledo  Electric 
Street  Railroad  Company,  because  of  their  al- 
leged failure  to  provide  their  cars  with  vestibules, 
as  provided  by  a  law  passed  by  the  general  assem- 
bly last  winter. 
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FINANCIAL  DEPARTMENT. 


Fmancial  Notes. 


Street  Railway  Stocks. —Valentine  &  McAvoy, 
bankers  and  brokers  184  Dearborn  street,  Chicago, 
said  yesterday:  "All  the  stock  exchanges  are 
looking  toward  the  Chicago  Board  of  Trade  and 
watching  closely  the  price  ot  wheat  for,  if  the 
market  can  hold  its  advance,  then  will  come  the 
salvation  of  the  bulls.  In  West  Chicago  Street 
Railway  the  short  interest  is  not  lessened  to  any 
great  extent  and  there  has  been  some  stock  ab- 
sorbed by  the  investment  Interests.  North  Chi- 
cago can  scarcely  be  called  a  speculative  stock 
any  longer  as  the  stock  Is  nearly  all  in  good  hands. 
We  look  for  higher  prices  in  all  stocks  at  the 
turning  of  the  present  account.  The  short  in- 
terest in  Diamond  Match  seems  nervous;  this 
being  the  most  prominent  stock  on  the  Chicago 
Exchange  at  present,  it  will  soon  spread  to  the 
cables  if  the  covering  continues  pronounced. 
This  has  been  the  dullest  week  yet  in  Tractions; 
on  two  days  this  week  there  were  ro  transactions 
whatever  in  Philadelphia  Traction,  but  the  stock 
has  been  steady  around  92  to  93.  The  usual  crowds 
have  been  hammering  at  Baltimore  but  with  little 
success  and  it  was  steady  enough  around  15i.  Met- 
ropolitan quoted  lOli  and  lOlf;  no  sales  to-day. 
People's,  28  sales  and  the  bonds  strong  and  ad- 
vancing on  constant  investment  buying  up  to  S5i. 
Consolidated  traction  .5's  8.5.  Any  good  sized 
orders  to  buy  any  of  these  stocks  would  probably 
send  them  verj'  much  higher." 

City  and  South  London  Railway. — At  the  annual 
meeting  of  the  Cltj'  &  South  London  Railway 
Company  U  was  stated  that  while  the  report 
showed  an  apparent  decrease  in  traffic  on  its 
underground  electric  road  during  the  last  six 
months,  the  number  of  holders  of  season  tickets 
had  increased.  As  a  result  the  receipts  showed 
an  increase  of  £65  on  the  half  year.  The  receipts 
per  passenger  were  1.05d.,  against  l.OOd.  in  the 
previous  corresponding  half-year,  showing  a  alight 
increase  per  passenger.  As  far  as  the  working  of 
the  line  was  concerned,  the  president  said  that 
the  railway  had  now  been  open  for  three  years, 
and  had  shown  that  the  electrical  system  is  es- 
pecially adapted  to  the  special  class  of  traffic. 
He  thought  It  was  pretty  clear  that  electricity  for 
metropolitan  railways  was  going  to  be,  and  is,  a 
cheaper  mode  than  that  of  steam.  Doubts  were 
expressed  in  its  early  days  as  to  the  success  of  the 
system,  but  this  has  now  proved  beyond  question. 
Their  position  as  a  company  was  a  very  solid  one, 
wanting  only  the  increase  of  dividend  on  the 
ordinary  shares  to  make  them  rank  as  one  ot  the 
first  railways  in  the  Kingdom. 

Two  Pennsylvania  Roads  Purchased. — After  having 
bought  up  all  the  electric  lines  of  the  Lancaster 
Traction  Company,  the  Pennsylvania  Traction 
Company  last  week  added  two  more  lines  to  its 
system,  purchasing  the  Columbia  and  Ironville 
Railway,  which  Includes  all  of  the  lines  in  Colum- 
bia, and  the  Columbia  and  Donegal  Railway, 
which  connects  Columbia  and  Marietta.  For  the 
Columbia  and  Donegal  the  Traction  Company 
paid  $75,000,  $30,000  in  cash  and  the  rest  to  be 
paid  April  1.  For  the  other  line  $90  per  share 
were  paid,  being  $40  above  the  par  value.  The 
company  takes  possession  of  this  road  on  July  1, 
but  has  already  entered  into  possession  of  the  other 
line. 

Sioux  City  Railway  Judgment.  — In  the  District 
Court  in  Sioux  City,  February  21,  judgment  was 
given  in  favor  of  the  Fidelity  Loan  &  Trust  Com- 
pany against  the  Sioux  City  Street  Railway  Com- 
pany for  $558,000  on  its  bond  issue.  A  decree 
foreclosing  the  trust  deed  was  given  to  secure  the 
bonds  issued.  The  bondholders  have  until  one 
year  from  date  to  file  their  bonds  with  the  trustee, 
at  the  end  of  which  time  the  bondholders  will 
reorganize  the  company  and  capitalize  it  for  an 
amount  equal  lo  the  bond  issue. 

Westinghouse  Preferred. — The  Boston  Beacon  says; 
Westinghouse  preferred  is  the  best  and  cheapest 
electric  security  on  the  list.  It  is  practically  a 
7  per  cent,  bond  selling  at  90  and  95.  Every  day 
it  becomes  more  and  more  clear  that  the  only 
money  to  be  made  in  the  electrical  field  is  by  con- 
fining operations  to  the  legitimate.  The  West- 
inghouse confines  its  business  strictly  to  the 
manufacturing  of  electrical  apparatus  for  money, 
and  the  wisdom  of  the  Westinghouse  policy  is 
abundantly  justified  by  the  success  of  the  com- 
pany to-day. 

Portland,  Ore. — Persons  who  reside  in  the  terri- 
tory between  Portland  and  Beaverton  have  agreed 
to  give  a  bonus  of  $75,000  if  the  railway  to  be 
built  on  First  street  is  extended  to  the  latter 
place.  It  is  stated  that  the  amount  has  been  al- 
most entirely  subscribed. 

Kansas  City,  IHo.— The  Kansas  City  Railway  Com- 
pany has  increased  its  capital  stock  from  $10,000 
to  $200,000. 


Elkhart,  (Ind.)  Railway  Sold.— The  property  of  the 
Elkhart  Electric  Street  Railway  was  sold  recently 
by  Receiver  Fish,  on  order  of  the  court  to  satisfy 
first  claims  of  something  like  $20,000.  The  prop- 
erty was  bid  in  by  O.  N.  Lumbert  for  $21,000. 


Nevr  Incorporations. 


Rockford,  III.— The  Rock  River  Electric  Railway 
Company  has  been  incorporated  to  build  an  elec- 
tric railway  from  Rockford  to  Dixon.  The  capital 
stock  of  the  company  is  $500,000  and  the  oflicers 
are;  President,  James  S.  Ticknor;  secretary, 
Harry  B.  Andrews,  and  treasurer,  George  E.  King. 
Mr.  Ticknor  is  the  president  of  the  West  End 
Street  Railway  Company  of  Rockford.  He  is 
responsible  for  the  statement  that  worl<:  will  be 
begun  on  the  line  In  the  spring.  The  distance  to 
Dixon  by  the  river  route  is  38  miles.  The  com- 
pany proposes  to  carry  mail  and  express  as  well 
as  passengers  and  it  is  its  purpose  eventually  to 
carry  freight. 

Burlington,  Vt.-The  Mt.  Mansfield  Electric  Rail- 
road Company  has  been  incorporated  to  construct 
and  operate  an  electric  railway  between  Water- 
bury  and  Stowe,  a  distance  of  ten  miles.  The  es- 
timated cost  of  the  enterprise  Is  $150,000.  The 
road  is  to  be  equipped  for  both  freight  and  pas- 
senger service,  and  water  power  will  be  utilized. 
The  directors  are:  E.  D.  Blackwell,  O.  R.  Luce, 
W.  P.  Dillingham,  G.  E.  Moody,  Charles  Dewey, 
F.  O.  Burt,  M.  C.  Lovejoy.  E.  D.  Blackwell  is 
president;  O.  E.  Luce,  vice-president;  L.  A.  Pike, 
clerk;  L.  Moody,  treasurer. 

Conneaut,  0. — The  Kinsman  &  Farmdale  Railway 
Company  has  been  incorporated  with  a  capital 
stock  of  $10,000.  The  company  proposes  to  build 
a  two-mile  road  and  operate  it  either  by  horses  or 
electricity. 


NEWS   OF  THE   WEEK. 


Chicago,  III. — One  man  was  killed  and  three 
women  were  Injured  in  an  accident  in  the  La 
Salle  street  tunnel  on  February  19.  The  brakes 
on  a  combination  car  belonging  to  the  North  Chi- 
cago Street  Railroad  Company  failed  to  work  when 
the  car  struck  the  steep  grade  of  the  tunnel.  As 
the  speed  increased  the  passengers  became  alarmed 
and  four  jumped  from  the  car.  Mr.  H.  S.  Holden 
leaped  from  the  rear  platform  just  as  the  car 
reached  the  foot  of  the  grade,  and  as  he  struck 
his  head  on  the  wall  he  fell  unconscious  across 
the  track.  The  oar  had  acquired  sufficient  mo- 
mentum to  carry  it  for  a  short  distance  up  the  in- 
cline leading  to  the  south  end  of  the  tunnel.  It 
then  started  back  again,  with  sufficient  force  to 
carry  it  beyond  the  point  where  Mr.  Holden  lay. 
It  struck  him  and  killed  him  instantly.  The  other 
passengers  who  were  hurt  sustained  their  injuries 
in  jumping  from  the  car. 

Montreal,  Que, — A  party  of  property  owners  re 
cently  accepted  an  invitation  to  inspect  the  line 
of  the  Park  and  Island  Railway.  Mr.  Williams 
on  behalf  of  the  company  stated  that  before  the 
present  year  was  finished  the  road  would  be  ex- 
tended from  Montreal  to  Lachine,  through  Ken- 
sington, around  the  two  mountains  and  cemeteries, 
ending  at  Sherbrooke  street.  Cote  St.  Antoine, 
making  about  45  miles  of  completed  line.  It  is 
also  the  Intention  of  the  company  to  construct  a 
route  to  Lachine  from  Sherbrooke  street  and 
Victoria  avenue.  Cote  St.  Antoine,  to  Kensington 
on  Sherbrooke  street  level,  thence  west  to  Lachine, 
with  the  ultimate  object  of  reaching  St.  Anne  and 
other  points  on  the  shore. 

New  York,  N.  Y. — The  special  committee  of  the 
Chamber  of  Commerce  appointed  to  consider  the 
subject  of  rapid  transit  and  what  action  the 
Chamber  should  take  toward  securing  it  made  Its 
report  last  week.  Th3  report  is  in  favor  of  the 
city  lending  its  credit  to  corporate  enterprise  for 
the  construction  of  a  rapid  transit  system,  the 
loan  not  to  exceed  two-thirds  the  cost  of  con- 
struction, or  in  the  aggregate  the  sum  of  thirty 
million  dollars.  The  committee  points  out  the 
pressing  necessity  of  rapid"  transit  and  the  in- 
calculable value  which  its  realization  will  be  to 
the  city.  "Further  delay,"  it  says,  "is  so  dan- 
gerous that  exceptional  measures  are  necessary  to 
Insure  success." 

Philadelphia,  Pa.— The  management  of  the  Dela- 
ware River  and  Lancaster  railroad,  which  runs 
from  French  Creek  Junction,  on  the  Pickering 
Valley  branch  of  the  Reading,  to  the  Falls  of 
French  Creek,  there  connecting  with  the  Wil- 
mington and  Northern,  is  considering  the  advisa- 
bility of  operating  the  road  by  trolley.  Steam 
has  proven  too  e.xpensive  as  the  motive  power,  and 
for  the  past  two  months  the  road  has  not  been 
operated.  It  is  said  that  the  electric  jjower  will 
be  secured  from  a  station  to  be  built  at  Falls  of 
French  Creek,  and  it  will  be  run  by  the  waters  of 
the  creek. 


Camden,  N.  J.— Overtures  have  been  made  look- 
ing to  the  extension  of  the  electric  railway  from 
Merchantsville  to  Stanwlck,  and  the  Camden 
Horse  Railroad  Co.  has  expressed  its  willingness 
to  co-operate  with  local  capital  looking  to  this 
extension.  A  number  of  prominent  men  have 
pledged  from  $1,000  upward  toward  building  the 
road,  and  assurances  are  given  that  the  road  will 
be  in  operation  during  the  coming  summer. 

Need  of  a  Railway  in  IWarion.— The  necessity  In 
Marlon  is  daily  growing,  and  at  any  time  during 
the  past  five  years  one  operated  here  would  have 
been  a  straight  20  per  cent,  investment  on  the 
stock  if  the  income  would  not  ail  be  used  up  by 
paying  a  few  pets  double  the  salary  that  any  busi- 
ness man  or  firm  could  pay  them  and  leave  the 
stockholders  to  hold  iiiehag.— Marion  (O.)  T?uJe- 
pendt'nt. 

Philadelphia,  Pa.— The  Electric  Traction  Com- 
pany has  purchased  property  on  Delaware  avenue 
near  Laurel  street  for  a  power-house  site.  The 
engines  will  be  furnished  by  the  Southwark 
Foundry  &  Machine  Company.  The  contract  for 
girder  rails  has  been  let  to  the  Pennsylvania  Steel 
Company. 

Brooklyn,  N.  Y.— The  highway  commissioners  of 
the  town  of  Flatbush  have  granted  franchises  on 
several  streets  to  the  Brooklyn  City  Railroad  Com- 
pany and  the  allied  Broadway  Railroad  Company. 

Freeport,  III.— A  site  for  the  electric  street  rail- 
way has  been  purchased,  and  it  Is  stated  that  work 
on  the  building  will  be  begun  within  two  months. 

Harrisburg,  Pa. — Ordinances  have  been  passed 
and  approved,  giving  the  Valley  Passenger  Rail- 
way Company  the  right  to  make  three  extensions. 

St.  Louis,  IVlo. — Work  is  to  be  begun  at  once  on 
the  Manchester  electric  railway.  The  power 
house  will  be  located  at  Benton. 

Norwalk.  0.— The  Sandusky,  Milan  &  Norwalk 
Electric  Railway  Company  has  decided  to  conduct 
an  express  business. 

Belleville,  III. — Construction  was  begun  on  the 
electric  railway  last  week.  It  is  expected  that 
the  Hue  will  be  extended  to  East  St.  Louis  next 
summer. 


PEBSONAl,. 


H.  Ward  Leonard  read  a  paper  before  the  Ameri- 
can Institute  of  Electrical  Engineers  on  Wednes- 
day evening  of  this  week  on  "How  shall  we 
operate  an  electric  railway  extending  100  miles 
from  the  power  station?"  It  was  announced  that 
a  proposed  arrangement  of  apparatus  for  this 
purpose  would  be  shown  In  operation  at  the 
meeting. 

Wilbur  M.  Stine,  head  of  the  electrical  engineer- 
ing department  of  the  Armour  Institute,  has  gone 
to  Florida  where  he  will  probably  remain  for 
some  time  on  account  of  fhe  illness  of  his  wife. 

E.  F.  Selxas  has  accepted  a  position  with  J.  L. 
Barclay,  1045  Monadnock  Building,  Chicago,  who 
will  represent  the  Walker  Manufacturing  Com- 
pany ot  Cleveland. 

F.  E.  Degenhardt,  manager  of  the  Chicago  office 
ot  the  Standard  Underground  Cable  Company,  has 
returned  after  a  five  weeks'  trip  in  the  West. 

G.  J.  Melms,  formerly  superintendent  ot  the  Hin- 
sey  Street  Railway  of  Milwaukee  has  returned 
from  his  trip  to  Europe. 


TRADE  NOTES. 


H.  F.  J.  Porter,  who  was  first  assistant  mechan- 
ical engineer  at  the  World's  Fair  during itsperiod 
ot  construction,  and  afterward  assistant  chief  of 
the  mechanical  department,  has  formed  a  partner- 
ship with  Albert  Fisher,  formerly  Chicago  repre- 
sentative of  the  Ball,  Watertown  and  Greene 
engine  companies,  and  together  they  have  opened 
an  office  at  1025  Monadnock  Block  where  under 
the  name  ot  Fisher  &  Porter,  they  will  carry  on  a 
contracting  engineering  business  in  the  line  ot 
complete  equipment  of  steam  plants,  giving 
especial  attention  lo  large  work.  They  have  been 
made  western  representatives  of  the  Providence 
Steam  Engine  Company,  sole  builder  of  the  im- 
proved Greene  engine,  and  ot  the  Altoona  Manu- 
facturing Company,  builder  of  the  M.  A.  Greene 
engine.  Thus  handling  high  grade  engines  of  both 
the  slow  and  high  speed  types,  they  are  prepared 
to  meet  any  demand  for  work  in  that  direction. 
They  are  making  arrangements  with  other  Eastern 
manufacturers  as  agents,  and  expect  to  be  ready 
in  other  lines  to  take  advantage  of  the  recupera- 
tion of  business,  ot  which  they  report  that  thej' 
already  see  indications. 

The  Berlin  Iron  Bridge  Co.  ot  East  Berlin,  Conn., 
will  furnishthe  roof  tor  the  new  electric  light 
station  of  the  Citizens'  Electric  Light,  Heat  & 
Power  Company,  of  Lancaster,  Pa.  The'  same 
company  will  furnish  the  iron  roof  over  the  dye 
house  ot  Geo.  C.  Hetzel  &  Co.  of  Chester,  Pa. 
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Patents  Issued  February  6,  1894. 


513,982      Electric  Conductor.      Horace    F.    Chick, 

WatertowD,  assignor  of  two  thirds   to  Frank  A. 

Spooner   and    Ronald   A.  Stuart,  Boston,   Mass. 

Filed  May  1,  1893. 

This  is  an  electric  conductor  comprising  one  or  more  in- 
sulated conducting   strands    or  groups  of  wire,  a  braided 
tlbrous  jacket   enveloping:   the   same,  and  a  braided  wire 
protecting  jacket. 
514,037.     Railway  Switch.     Augustln   F.   Schinner, 

Milwaukee,  Wis.     Filed  June  5,  1S03. 

In  a  device  for  shifting  a  railroad  switch,  the  combina- 
tion with  a  plurality  of  electro  magnets,  and  a  metal  core 
reciprocative  endwise  in  the  magnets,  said  core  having 
laterally  projecting  pins  and  being  connected  mechanicahy 


NO.    514,056. 

to  and  KO  as  by  its  movement  to  actuate  the  switch  point, 
of  a  filiding  and  tilting  bar  provided  with  fingers  adapted 
to  engage  the  core  pins  and  in  its  alternate  po.sitions  to 
close  and  complete  electric  circuits  through  the  magnets 
for  aitualing  the  core. 

514,047.  Dynamo  and  Motor.  Montgomery  Ws.ddell, 
Bridgeport,  Conn.     Filed  March  13.  1893. 

This  is  the  combination  with  an  armature  shaft,  of  an 
extension  thereof  on  the  commutator  side  of  the  armature, 
the  end  of  the  extension  forming  a  bearing,  a  device 
adapted  to  support  commutator  brushes  on  said  bearing, 
and  means  preventing  rotation  of  said  device. 

514,056,  Conduit  Electric  Railway.  Rufus  C.  Beards- 
ley,  Lafayette,  Ind.  Filed  April  2G,  1892. 
In  an  electric  railway  system,  the  combination  of  a  slot- 
ted conduit,  electric  switches  arranged  alongside  the  same 
at  intervals,  a  traveliag  vehicle  and  an  operating  device 
connected  with  said  vehicle  and  consisting  of  a  rod  con- 
nected solely  at  its  ends  with  the  car  and  bent  downward 
to  extend  into  the  slotted  conduit  and  of  sufficient  length 
to  bridge  two  or  more  of  the  switches.     (See   illustration.) 

514,109.  Electric  Car  Truck.  Chas.  F.  Winkler, 
Kingston,  X.  Y.  Filed  May  22,  1893. 
In  a  car  truck,  the  combination  of  an  axle,  a  disk  rigidly 
fixed  thereon,  two  pairs  of  parallel  rods  flexibly  con- 
nected with  the  disk  and  located  upon  opposite  sides  of 
the  center,  a  gear  wheel  loosely  mounted    upon    the   axlo 
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and  provHe<l  with  two  plnH  at  diuinetrically  opposite 
polntK,  Hald  pins  (iroJectlnK  between  the  rods  on  the  disk 
for  the  i>urposc  of  conuectiPK  the  dlHk  and  (ccar  wheel  to- 
Kethcr.    (See  lllUMtratlon.> 

514.112.  Closed  Conduit  Electric  Railway.  Frank  M. 
Ashley,  liawtliorn-,  N.  .1,  Filed  December  2:t, 
1892. 

Thin  l8  the  combination  of  jj  closed  conduit,  u  tnivelInK 
Hwltchlnf(  ftpparatUH  moviuK  therein,  a  railway  track  form- 
lug  a  portion  of  the  working  curcult  imd  Httpplled  with 
current  tbroutch  the  Huld  travellUK  HWltcliInK  HppuratUH,  a 
car  movluK  on  nald  track,  u  trolley  carried  by  the  car  but 
rurinlnK  on  the  car  track  and  an  oW-ctro  maKuet  curried 
by  the  trolley  and  uclInK  upon  the  travellnK  8^vltchlng  up- 
para  t  UK. 

514.113.  Electric  Railway.  Frank  M.  Ashley.  Haw- 
thoroe.  X.  J.     Fll<fd  U.-r.-.-mber  23,  1.S!I2. 


This  invention  covers  tbe  combination  of  an  overhead 
wire  divided  into  sections,  an  underground  wire  divided 
into  corresponding  sections,  branch  wires  connecting  the 
corresponding  sections  of  the  two  wires  togethar,  and  a 
hanger  located  at  the  joints,  between  the  sections  of  the 
overhead  wires,  the  same  consisting  of  two  metallic  plates 
bolted  to  the  opposite  sides  of  a  biock  of  insulating  ma- 
terial, the  ends  of  the  wire  sections  being  connected  re- 
spectively to  the  two  metallic  plates  and  a  said  branch 
wire  connected  to  one  of  said  metallic  plates. 

514,114.  Electric  Railway  Conduit.  Frank  M.  Ash- 
ley, Hawthorne,  N.  J.  Filed  December  23. 
1892. 

This  is  a  conduit  divided  into  two  compartments  located 
in  the  same  horizontal  plane. one  of  which  is  closed  and  the 
other  open,  a  traveling  switch  moving  in  the  closed  con- 
duit and  rails  located  above  and  below  the  switch  upon 
which  the  latter  runs,  one  of  said  rails  being  sectional, 
and  a  sectional  conductor  located  in  the  open  compart- 
ment with  its  sections  connected  respectively  with  the 
sections  of  the  sectional  rails. 

514.120.  Electric  Railway.  Oscar  A.  Enholm,  New 
York,  N.  Y.,  assignor  to  Edward  C.  Reiss  and 
John  J.  Ashley,  Brooklyn,  N.  Y.,  and  Frank  M. 
Ashley,  Hawthorne,  N.  -T.  Filed  October  3, 
1892. 

The  first  claim  of  this  patent  reads  as  follows:  "In  a 
conduit  system  for  electric  railways  a  conduit  divided 
into  two  longitudinal  compartments,  one  sealed  and  the 
other  open,  a  circuit-controller  running  in  the  sealed  com- 
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partment,  a  collector  running  in  the  open  compartment, 
and  electro-majjnetic  apparatus  carried  with  the  collector 
and  controlling  tlic  movements  ot   the  circuit-controller." 

514.121.  Safety  Guards  for  Street  Cars.  Geo.  T. 
Foster,  Rochester,  N.  Y.      Filed  May  G,  1893. 

This  comprises  the  combination  of  cranked  arms  piv- 
oted to  the  car,  curved  rods  attached  to  said  arms  at  one 
end,  and  connected  witti  slotted  keepers  at  the  other,  a 
cross  rod  connecting  the  arms,  a  network  attached  to  the 
frame,  a  pneumatic  fender,  shafts  provided  with  rollers, 
said  shafts  entering  sockets  of  the  arms,  and  springs  for 
forcing  the  fender  forward.     (See  illustration.) 

514,133.  Underground  Electric  Conductor.  Henry  A. 
Seymour,  Washington,  D.  C  ,  assignor  to  the 
Short  Electric  Railway'  Company,  Cleveland, 
O.     Filed  August  30,  1890. 

This  covers  the  combination  with  a  tube  flexible  on  its 
under  side,  of  an  electrical  conductor  located  within  the 
lube  and  supported  therein  out  of  contact  with  the  inner 
walls  of  the  tube,  and  electrical  contacts  secured  to  the 
under  sideoC  the  tube  and  adapted  to  be  lifted  into  con- 
tact with  the  electrical  conductor  by  an  under  running 
trolley. 

514  134.     Closed  Conduit  for  Electric  Railways.    Henry 

A.  Seymour,  Washington,  I).  C,  assignor  to  the 

Short    Electric    Railway    Company,  Cleveland, 

Ohio.     Filed  August  29,  1892. 

This  is  thi-  combination  with  a  conduit,  an  inverted 
rigid  shell  located  within  the  conduit  and  beneath  the  slot 
therein,  of  an  eb^ctric  conductor  secured  within  the  shell, 
a  flexible  diaphragm  attached  to  the  dependiug  edges  of 
the  shell,  electrical  contacts  fastened  to  the  diaphragm, 
and  an  under  running  trolley  for  lifting  the  electrical 
contacts  into  engagement  with  the  conductor  withiii  the 
shell. 

514,135  Motor  Controlling  Device  for  Electric  Locomo- 
tives. Sidney  11.  Short,  Cleveland,  Ohio.,  as- 
signor to  the  Short  Electric  Uallway  (_Vimpany, 
same  place.     Filed  January  (i.  1890. 

ThI.H  iuvcutioii  covers  the  combination  with  the  hollow 
post  or  stand,  shafts  mounted  in  said  post  and  a  crank 
arm  secured  to  the  lower  end  of  one  shaft  and  a  crank  arm 
secured  to  the  lower  end  of  the  other  shaTt,  of  an  elec^tro- 
motor,  a  reversing  switch,  rheostat,  a  rod  pivoted  atone 
end  to  crank  arm  and  at  its  opp-islte  eud  pivoted  to  niov- 
al>lc  contacts  of  the  reversing  switch  and  another  rod 
plvotel  atniieenJ  to  the  crank  arm  aud  al  Its  opposite 
end  to  the  free  en<l  of  the  movable  contact  of  the  rheostat. 
(St^c  lllUHtratlonJ, 

514,150.  Commutator  Brush,  .lease  F.  Kester,  Buf- 
falo, N.  \.,  assignor  to  the  F.  P.  Little  Elec- 
trical ('onstruction  i\i  Supply  Co.,  same  place. 
Filed  November  23,  1893. 

Thin  1h  a  lubricator  leaf  for  commutator  hrusheN  pro- 
vided  with  Interntlces    lllled  wltli    a  luhrlcatlng    material 


composed  of   beeswax,  spermaceti,    graphite  and    stearic 
acid. 

514,221.     Insulator.     Lawrence    B.     Grav,   Boston, 
Mass.     Filed  June  22,  1893. 

The  first  claim  of  this  patent  reads:  "In  an  insulator, 
the  combination  of  the  peg  having  the  threaded  end  and 
its  support,  the  main  section  of  an  insulator  having  the 
thread  to  engage  the  threaded  end  of  the  peg,  and  a  sup- 
plemental insulating  section  clamped  or  held  by  the  main 
section  when  screwed  upon  the  peg  between  it  and  the  peg 
support."' 

514,224.    Rail  Joint.     Relnhold  Herman,  Craftoa, 
Pa.     Filed  June  23,  1893. 

A  chair  or  shoe  for  rail  joints  having  in  combination  a 
base  plate,  a  side  plate,  an  abutment   adapted    to  form  an 


NO.    514,135. 
end  bearing  for  a  rail  and  its  upper  surface  to  form  a  con- 
tinuation of  the  rail  tread,  and  a  stop  plate  for  preventing 
a  movement  of  the  chair  across  its  support.     (See  illustra- 
tion). 

514,234.  Safety  Car  Fender.  George  Lat/,  Balti- 
more, Md.  Piled  August  24,  1893. 
The  combination  with  the  truck-frame  of  a  car,  of  a 
safety  fender  constructed  with  spaced  slats  the  higher 
portion  of  which  is  placed  horizontally  and  the  lower  por- 
tion i)rojecting  forwardly  and  dowQwardly-inclined  with 
an  pye  at  the  lower  end  thereof;  and  a  connecting  bar 
which  extends  through  the  eyes  of  all  the  slats. 

514,274.     Electric    Trolley  Wheel   Shield.     Henry  S. 

Pruyn,    Hoosick   Falls.   N    Y.     Filed   May  10, 
1893. 

This  is  a  trolley  wheel  for  electric  railways  provided 
with  a  shield  covering  its  u])per  side,  the  shield  provided 
with  a  gutter  to  cany  ofl:"  water. 

5(4,303.     Series  Electric  Railway       Michael  A.  Cat- 
tori,  Rome.  Italy.     Filed  May  18,  1893. 

The  fourth  claim  of  this  patent  read''  as  follows:  "In 
an  electric  railway  comprising  a  conductor  of  th  i  kind  de- 
scribed, a  track  crossing  comprising  a  movable  conducting 
piece  located  at  the  point  of  intersection  of  the  tracks  and 
adapted  to  be  brought  in  line  with  the  conductor  of  either 
track,  electric  connections  between  the  opposite  sections 
of  each  conductor  adjacent  to  the  crossing  point,  end 
means  for  electrically  connecting  the  movable  conducting 
piece  with  that  conductor  with  which  it  is  brought  inline." 

514,332.     Railway    Car.     Chas.    H.    Newbury,   St. 

Paul,  Minn.     Filed  November  23,   1893. 

In  an  interchangeable  summer  or  winter  car,  the  com- 
bination with  posts  or  risers  and  with  protective  strips 
rising  from  the  car  floor,  or  platform,  on  the  outer  side  of 
said  posts  and  forming  a  permanent  portion  of  the  struc- 
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ture,  of  removable  window  sections  tilling  the  space  be 
tween  the  upper  edges  of  said  protective  strips  and  the  up- 
per portion  of  the  sides  of  the  car. 

514.353.  Trolley  Wire  Shield.  Louis  Eschner, 
Philadelphia,  Pa.  Filed  April  .30,  1892. 
This  is  the  c-mbination  of  an  open  bottomel  shield  or 
guard,  an  internal  insulating  i>lock  mounted  upon  one 
side  of  said  shield,  and  a  conductor  secured  to  said  insu  a- 
liog  block  aud  having  both  an  upwardly  projecting  and  a 
downwardly  projecting  flange  beyond  the  same  whereby 
u  for  receiving  a  trolley  either  ' 


from  abo\e 


it  is  adaptei 
from  below. 

5 '4,389.  Cable  Grip.  Jno.  A.  Tauberschmidt, 
\VashingtoD,  I).  C.  Filed  August  10,  1893. 
In  a  cable  grip  the  eombinatioTi  with  pivoted  jaws  form- 
ing the  lower  grip  member,  said  jaws  having  lateral  open- 
ings with  upper  Inclined  walls,  of  an  upper  grip  member 
having  lateral  locking  projections  adapted  to  engage  said 
Inclines  to  open  the  jaws. 

514,429  Regulator  for  Electric  Motors.  Sidney  N. 
Short,  Cleveland,  Ooio,  assignor  to  the  Short 
rOlectric  Company,  same  place.  Filed  January 
26,  1891. 

The  combination  with  the  driving  &\\e-i  of  a  car.  of  a 
rti'opelling  electric  inolor  couuecteJ  with  each  axle,  two 
111' Id  a,]  iiiiulHliiiKHwilchrs,  oue  fo.-each  motor,  loops  from 
the  M  witch  iM.;itft<-ts  itiuludlng  the  coils  of  the  Held -magnets 
whereby  lUv  colls  may  be  connected  in  series  or  In  parallel, 
a  rheostat,  and  means  whereby  the  rheostat  and  field  corn- 
mutating  switches  are  actuated  by  the  same  iLppllatices. 
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Eeturn  Circuit  The  discussion  on  rail  bonding 
Trouljles.  and  allied  topics,  brought  out  by 
Mr.  Vall's  paper  before  the  Washington  Conven- 
tion of  the  National  Electric  Light  Association 
was  of  considerable  interest.  Both  Mr.  Yail's 
paper  and  the  dlscuasion  are  given  elsewhere  in 
our  columns.  Mr.  Vail  certainly  succeeded  in 
bringing  out  some  important  facts  relating  to  the 
unsatisfactory  and  expensive  methods  of  rail 
bonding  now  In  use  on  many,  in  fact,  nearly  all, 
electric  roads.  The  method  proposed  by  Mr.  Vail 
to  assure  a  better  return  circuit  is  a  step  In  Ihe 
right  direction  for  the  prevention  of  the  electro- 
lytic effects  of  return  currents.  A  more  nearly 
complete  metallic  circuit  will  beyond  a  doubt 
greatly  assist  in  establishing  a  more  satisfactory 
and  economical  service.  On  the  other  hand  It  is 
evident  that  the  plan  of  welding  the  track  into 
continuous  rails  is  to  be  given  a  thorough  test  and 
it  win  be  of  interest  to  see  how  far  this  method, 
as  commercially  carried  out,  will  go  toward  avoid- 
ing electrolytic  effects. 


The  Vestibule  Motormen  and  gripmen  as  a  rule 
Question.  certainly  favor  the  equipment  of 
their  cars  with  vestibules,  and  legislatures  seem 
to  sympathize  with  them  in  their  desire  for  pro- 
tection in  winter.  Bills  compelling  companies  to 
equip  cable  and  electric  cars  have  been  introduced 
in  several  states,  and  in  Ohio  and  Minnesota  acts 
have  already  been  operative  this  year.  Recently 
a  measure  of  this  sort  has  been  under  considera- 
tion in  the  Maryland  legislature  and  it  is  notice- 
able that  ex-Governor  Bowie  of  the  City  Passen- 
ger Railway  Company,  of  Baltimore,  has  appeared 
at  Annapolis  in  opposition  to  it  on  the  familiar 
ground  that  the  storm  front  would  tend  to  lessen 
the  efficiency  of  the  men  in  the  management  of 
their  cars.  He  thought  the  danger  of  accidents 
would  be  materially  increased.  Speaking  for  the 
men  on  his  road  he  said:  "My  employes  do  not 
want  the  bill;  they  appreciate  the  responsibility 
of  their  position  and  do  not  want  to  be  hampered." 
Mr.  Keiffer,  the  author  of  the  bill,  told  a  different 
story  of  the  desire  of  the  men  generally.  "I  have 
seen  them  so  benumbed  by  the  cold,"  said  he, 
"that  they  were  really  not  In  fit  condition  to  be  in 


control  of  the  cars."  These  are  the  two  sides  of 
the  question,  but  we  think  that  as  a  rule  street 
railway  managers  are  now  inclining  more  to  the 
position  assumed  by  the  majority  of  grlpman  and 
motormen.  Experience  has  convinced  many  of 
them  that  protection  will  not  interfere  with  the 
men  In  the  discharge  of  their  duties  if  a  proper 
form  of  vestibule  is  provided,  and,  being  con- 
vinced, they  are  willing  and  anxious  to  make 
them  as  comfortable  as  possible  during  the  cold 
weather.  A  number  of  experiments  have  been 
made  in  this  direction  during  the  last  winter  and 
the  vestibule  should  not  be  unconditionally  con- 
demned without  Investigation. 


Washington  In  the  opinion  of  those  present  at 
Convention,  the  Washington  meeting  of  the 
National  Electric  Light  Association  during  the 
week  the  gathering  was  one  of  the  most  satisfac- 
tory that  the  association  has  ever  held.  Although 
the  delegation  from  the  west  was  not  as  large  as 
it  might  have  been,  had  the  general  conditions  of 
business  been  more  favorable,  the  representation 
from  eastern  cities  was  all  that  could  have  been 
expected.  There  was  about  the  entire  affair  an 
air  of  business  that  placed  the  meeting,  so  far  as 
this  particular  feature  was  concerned,  far  in  ad- 
vance of  its  predecessors,  and  this  too  in  the  face 
of  the  adverse  conditions  that  surround  the  gen- 
eral business  of  the  country.  Another  encourag- 
ing feature  was  the  large  attendance  at  the  ses- 
sions of  the  convention.  These  were  probably  as 
satisfactorj-  as  any  of  the  sessions  of  former  con- 
ventions, and  there  was  evidence  that  the  more 
experience  the  managers  of  central  stations 
acquire  the  better  able  they  are  to  take  part  in 
and  profit  by  the  discussions  brought  up  at  the 
annual  meetings.  The  exhibits  were  not  exten- 
sive in  character  but  were  made  not  merely  for 
exhibition  purposes,  but  with  the  idea  of  giving 
possible  customers  an  idea  of  the  character  of  the 
goods  and  an  opportunitj'  of  examining  and  be- 
coming thoroughly  acquainted  with  their  prom- 
inent features.  It  was  not  an  exhibit  to  attract 
the  eye  of  the  general  public  but  was  exactly 
what  the  central  station  man  wanted,  and  for  this 
reason  was  thoroughly  appreciated.  The  meet- 
ing of  the  National  Electric  Light  Association 
like  those  of  the  American  Street  Railway  Asso- 
ciation, are  getting  down  to  a  business  basis  and 
the  results  obtained  are  much  more  satisfactory. 


Minneapolis  Trans-  The  city  of  Minneapolis  has 
fer  Ordinance  been  successful  in  the  prooeed- 
Sustained.  ing  to  establish  the  validity  of 
an  ordinance  providing  that  the  street  railway 
company  should  issue  transfers  on  its  cars  at  all 
junctions  and  at  all  intersections  of  its  lines.  The 
company  has  maintained  for  some  time  a  new 
transfer  system.  It  has  confined  the  distribution 
of  transfer  slips  to  certain  stations  which  it  had 
established,  being  Influenced  by  considerations  of 
economy  and  by  a  desire  to  escape  losses  resulting 
from  the  carelessness  or  dishonesty  of  employes. 
The  city  council  maintaining  that  this  method  of 
issuing  tickets  resulted  in  the  crowding  of  streets 
at  transfer  points  and  that  it  was  unsatisfactory 
to  the  public  for  a  variety  of  reasons  asserted  its 
right  to  interfere  by  adopting  an  ordinance  order- 
ing a  radical  change.  The  court  has  sustained  it 
in  this  contention.  The  case  is  one  of  great  in- 
terest, not  so  much  on  account  of  the  finding  in 
the  controversy,  as  because  of  the  broad  grounds 
on  which  the  decision  is  based.  Speaking  of  the 
city's  right  to  regulate  the  street  railway  com- 
pany's business  the  court  says;  "We  are  clearly 
of  the  opinion  that  the  resolution  and  ordinance 
under  which  the  respondent  is  now  operating  its 
road,  Is  not  a  contract  between  It  aid  the  city, 
which  cannot  be  modified  or  changed  without  the 
respondent's  consent,  that  it  is  nothing  more  than 
a  license  or  permit  on  the  part  of  the  city,  to  the 
respondent,  to  use  certain  streets  of  the  cltj'  for 
street  railway  purposes,  upon  the  conditions 
named  and  provided  for  in  the  ordinance  and  on 
such  other  reasonable  conditions  as  the  city  may 


in  future  see  fit  to  impose,  and  If  the  ordinance  In 
question  doss  not  Impose  unreasonable  conditions 
upon  the  respondent.  It  Is  valid  and  may  be  en- 
forced." In  other  words  the  court  holds  that  any 
interference  with  the  affairs  of  the  company  Is 
justifiable  so  long  as  it  may  be  considered  reason- 
able. How  far  a  city  council  can  go  if  this  is  the 
law,  cannot  be  conjectured.  It  opens  a  wide  field 
for  speculation.  A  decision  of  this  kind  causes 
one  to  understand  the  statement  attributed  to  Mr. 
Henry  M.  Whitney,  formerly  president  of  the 
West  End  Road,  of  Bjston,  that  he  was  tired  of  In- 
vestments In  properties  that  were  subject  to 
constant  attacks  from  public  authorities.  If  a 
franchise  from  a  city  is  nothing  more  than  a  per- 
mit which  may  be  dally  modified  according  to 
the  whim  of  the  grantor, its  value  is  notwhat  it  is 
ordinarily  assumed  to  be.  The  street  railway 
company  will  appeal  from  the  judgment  of  the 
Minneapolis  court  and  according  to  the  local  pa- 
pers, the  case  may  be  finally  carried  to  the  United 
States  Supreme  Court.  We  shall  not  be  surprised 
if  the  sweeping  decision  is  not  sustained  by  courts 
of  appeal. 


Electric  Power  for  It  has  been  stated  more  than 
Elevated  Roads,  once  that  the  Metropolitan 
West  Side  Elevated  Railroad  Company  would 
operate  by  electric  power  the  road  which  it  will 
open  in  Chicago  within  a  few  months.  Positive 
statements  to  this  effect  on  investigation  prove 
to  be  unwarranted,  but  at  the  same  time  it  Is  not 
at  all  unlikely  that  electricity  will  be  adopted. 
The  officers  have  had  the  matter  of  motive  power 
under  consideration  for  a  long  time,  and  although 
at  one  time  they  had  decided  in  favor  of  com- 
pound locomotives,  they  subsequently  counter- 
manded an  order  for  engines  as  their  investiga- 
tions led  them  to  believe  that  economy  in  operation 
would  follow  the  Installation  of  an  electric  system. 
If  this  conclusion  is  acted  upon,  as  now  seems 
probable,  it  may  be  considered  one  of  the  direct 
results  of  the  successful  working  of  the  Intra- 
mural railway  at  the  World's  Pair,  though  just 
how  successful  that  road  proved  in  operation  it 
has  thus  far  been  impossible  to  determine,  for  the 
simple  reason  that  the  data  bearing  on  the 
question  have  been  withheld.  Within  the  last 
few  days  however  one  of  the  officers  of  the  Met- 
ropolitan company  has  made  the  statement  that 
the  cost  of  carrying  passengers  was  1.4  cents  each 
on  the  Intramural,  and  while  this  figure  cannot 
be  verified  there  are  reasons  for  believing  It  to  be 
exact,  as  the  Metropolitan  company  has  enjoyed 
exceptional  facilities  for  securing  information 
from  reliable  sources.  The  showing  is  certainly 
a  good  one  when  the  cost  is  compared  with  the 
cost  per  passenger  on  the  steam  operated  elevated 
road  on  the  South  Side  in  Chicago.  Despite  the 
fact  that  this  latter  elevated  road  had  treble 
the  patronage  the  cost  per  passenger  during  the 
World's  Fair  period  is  stated  to  have  been  1.75 
cents,  or  20  per  cent,  more  than  the  cost  on  the 
Intramural.  The  conditions  under  which  the  two 
roads  were  operated  during  the  Fair,  however, 
were  so  dissimilar  that  comparison  may  not  be 
justified  in  all  respects.  The  traffic  on  the  Intra- 
mural belonged  to  a  very  large  extent  to  the  short 
haul  olass;whlle  the  reverse  was  true  in  the  case  of 
the  Alley  L  road.  This  advantage  was  offset  on  the 
other  hand  in  a  great  measure  by  the  fact  that 
the  electric  elevated  road  was  subject  to  many  ex- 
penses that  were  extraordinarily  high  because  it 
was  merely  a  temporary  enterprise;  at  the  same 
time  the  power  plant  was  installed  partially  for 
exhibition  purposes  and  its  operation  and  main- 
tenance were  much  more  expensive  than  would 
have  been  necessary  had  its  size  been  limited  to 
the  actual  requirements  of  the  road.  But  under 
the  conditions  favorable  and  adverse  the  road 
made  such  a  showing  in  point  of  economy,  that  it 
is  not  surprising  that  the  Metropolitan  requires 
only  a  few  more  assurances  regarding  reliability 
before  deciding  uiron  an  electrical  system  for  the 
operation  of  its  road. 
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STREET  RAILWAY  ACCIDENTS. 


The  monthly  record  ol  street  railway  accidents 
is  presented  herewith.  The  number  of  accidents 
during  February  was  less  than  during  the  pre- 
vious month  when  the  record  was  137.  During 
the  month  the  number  of  accidents  noted  in  the 
principal  cities  was  as  follows:  New  York  7, 
Philadelphia  11,  Brooklyn  11,  Boston  10,  Chicago 
fl,  Minneapolis  3,  St.  Louis  5,  Albany  3,  Louisville 
3.  The  February  list  is  as  follows: 
Kumber  of  places  in  which  accidents  were  noted.      ...  62 

Total  Dumber  of  accidents 125 

Accidents  to  electric  cars 107 

Accidents  to  cable  cars '. 15 

Accidents  to  tiorse  cars 3 

Number  of  fatalities 22 

Fatalities  due  to  electric  cars 19 

Fatalities  due  to  cable  cars 2 

Fatalities  due  to  horte  cars 1 

Number  of  persons  injured I-IO 

Persons  seriously  injured  by  electric  cars 42 

Persons  seriously  injured  by  cable  cars 7 

Persons  seriously  inj  ured  by  horse  cars 1 

Persons  slightly  injured  by  electric  cars 82 

Persons  slightly  injured  by  cable  cars 8 

Persons  slightly  injured  by  horse  cars None. 

Number  of  passengers  in j  ured 50 

Number  of  employes   injured  18 

CAUSES  OF  ACCIDENTS. 

Attempting  to  cross  in  front  Of  cars 32 

Collision  with  vehicles 28 

Collisions  of  cars 15 

Attempting  to  board  car 7 

Alighting  from  a  car 4 

Fell  rrom  a  car 4 

Collisions  with  Sleds 3 

Krakes  failed  to  work 5 

c^rs  jumped  the  tracks 4 

Collision  with  train , 2 


A  paper  was  read  by  Walter  E.  Harrington  on 
"Faults  Incident  to  the  Protection  of  Lighting 
and  Power  Circuits."  Prof.  T.  0.  Mendenhall, 
superintendent  of  the  coast  survey,  made  a  brief 
address  in  which  he  requested  the  cooperation  of 
the  association  and  the  members  Individually  In 
securing  the  passage  of  an  act  legalizing  the  elec- 
trical units  adopted  by  the  congress  at  Chicago. 
A  resolution  favoring  the  act  in  question  was 
adopted. 

At  the  morning  session  on  Wednesday  J.  H. 
Vail  read  a  paper  on  "The  Importance  of  Com- 
plete Metallic  Circuits  for  Electric  Railways," 
■which  appears  in  full  elsewhere  in  this  issue  to- 
gether with  a  synopsis  ot  the  discussion 
which  followed  it.  A  discussion  on  storage 
batteries  followed.  During  the  remainder  of  the 
session  and  in  the  afternoon  topics  relating  to  arc 
lamps  were  discussed. 

On  Thursday  the  following  officers  were  elected: 

President,  M.  J.  Francisco. 

First  Vice-President,  C.  H.  Wilmerding. 

Second  Vice-President,  Frederick  Nicholls. 

Executive  Committee,  Charles  E.  Huntley, W.  W.  Carnes, 
A.  Markle. 


NATIONAL  ELECTRIC  LIGHT  CONVENTION. 


The  annual  convention  of  the  National  Electric 
Light  Association,  which  was  held  this  week  at 
Washington,  D.  C,  wasa  successful  meeting  in 
everj'  respect.  The  attendance  was  large,  and 
while  the  Western  delegation  numbered  fewer 
members  than  had  been  anticipated  the  East  was 
well  represented.  The  business  meetings  were 
held  in  the  G.  A.  R.  Hall,  and  the  first  session 
was  opened  Tuesday  morning  by  an  address  by 
the  president.  Judge  E.  A.  Armstrong,  of  Camden, 
N.  .1.  The  president  spoke  at  length  against  the 
growing  tendencj'  towards  municipal  ownership, 
and  the  disregard  shown  by  the  advocates  of 
that  doctrine  of  the  rights  and  property  of 
private  companies.  Following  is  an  e.vtract  from 
the  address: 

"The  history  of  the  past  year  has  not  been 
varied,  e.\cept  for  the  rocks  and  dlfflculties  to 
which  I  referred,  from  the  history  of  those  that 
have  preceded  us.  There  has  been  a  tendency  in 
the  last  few  months,  however,  for  a  revival, 
largely  Instigated,  I  am  afraid  we  will  have  to 
say,  by  the  representaliv.^s  from  large  manufac- 
turing corporations,  of  the  agitation  of  municipal 
ownership  of  electrical  light  plants.  I  sincerely 
believe  that  lo  be  a  bad  policy  for  the  city,  as  I 
have  always  maintained.  I  believe  it  to  be  a 
worse  policy  for  the  manufacturing  concerns 
that  advocate  it.  But  no  cliy  can  ever  afford  to 
do  an  unfair  thing." 

Jadge  Armstrong  concluded  his  address  by  re- 
ferring somewhat  at  length  to  the  property  of  the 
Association. 

C.  H.  Wilmerding  of  Chicago  made  an  Informal 
report  o.' progress  for  the  committee  on  legisla- 
tion. A  discussion  followed  regarding  the  best 
mcansof  Investigating  electric  light  legislation, 
and  of  opposing  measures  Inimical  to  the  in- 
daatry.  The  matter  was  referred  to  the  executive 
session. 

Dr.  Oatling,  the  famous  gun  inventor,  president 
of  the  American  Invenlfjr.s'  Association,  was  In- 
troiluced  and  made  a  brief  address  in  which  he 
commented  upon  the  marvelous  progress  science 
had  made  within  the  last  few  years,  and  called 
attention  U)  the  necessity  of  guarding  the  patent 
system  and  protecting  the  rights  of  Inventors. 

At  the  afternoon  session  reports  of  the  com- 
mittees on  data,  undcrKround  conduits  and  con- 
ductors and  rules  on  safe  wiring   were   presented. 


street,  while  the  respondent's  agent  issues  the 
transfer  checks,  and  until  the  arrival  of  the  next 
car  upon  the  connecting  line,  the  effect  of  which 
Is  to  obstruct  the  free  use  of  the  street  and  the 
passage  of  vehicles  and  foot  passengers  thereon. 
"That  at  the  Intersecting  of  Third  street  and  Hen- 
nepin avenue,  Hennepin  avenue  and  Washington 
avenue,  and  Washington  avenue  and  First  avenue 
south  respectively,  respondent  has  erected  in 
the  street,  on  the  sidewalk,  structures  four  feet 
or  more  in  diameter  and  several  feet  in  height, 
for  the  use  and  shelter  of  its  transfer  agents, 
which  structures  are  so  used  by  such  agents  in 
the  course  of  their  employment. 

"That  the  cost  of  maintaining  the  transfer 
stations  and  issuing  transfers  as  the  same  are 
now  issued  by  respondent's  agents  stationed  in 
the  streets,  amounts  to  $10,000  per  annum;  which 
expenditure  will  be  unnecessary  if  transfers  are 
given  on  the  cars  in  the  manner  provided  by  the 
ordinance  thereby  sought  to  be  enforced;  and 
compliance  with  said  ordinance  by  said  respond- 
ent will  impose  no  new  or  either  expense  upon 
said  respondent,  except  such  as  may  be  incurred 
by  the  employment  of  clerical  help  to  guard 
against  possible  fraud  or  dishonestj'  on  the  part 
of  the  respondent's  conductors,  which  latter  ex- 
pense will  in  no  event  exceed  said  sum  of  $10,- 
000." 


TRANSFER  ORDINANCE  SUSTAINED  IN 
MINNEAPOLIS. 


The  District  Court  in  Minneapolis  has  sustained 
the  city  in  its  contention  with  the  street  railway 
company]  in  reference  to  transfer  slips.  The  Har- 
vey ordinance,  so  called,  which  provides  for  the 
i  ssue  of  transfers  on  cars  instead  of  at  transfer 
points  is  indorsed  by  the  court  and  a  peremptory 
writ  of  mandamus  was  ordered  to  compel  the 
company  to  conform  to  its  provisions. 

The  court  finds,  in  substance,  that  the  street 
railway  company  is  operating  its  railway  on  cer- 
tain streets  by  virtue  of  a  license  or  permit  from 
the  city  council  and  not  by  virtue  of  any  contract, 
and  that  the  city  has  reserved  the  right  in  the 
ordinance  granting  the  permit  to  regulate  by  fur- 
ther ordinances  the  conduct  of  the  street  railway 
company  in  operating  Its  lines.  In  the  findings  of 
fact  the  court  goes  on  to  cite  the  present  manner 
of  issuing  transfers  at  the  central  station  by  agents 
standing  In  the  streets  or  on  the  sidewalks.  In 
the  summer  months,  the  court  says,  when  the 
travel  over  the  street  car  lines  is  heaviest,  it  finds 
that  1,800  passengers  per  hour  arrive  and  leave 
the  central  transfer  station  and  that  passengers 
thus  arriving  and  departing  are  exposed  to  peril 
and  danger  in  getting  their  transfers.  Continuing 
the  court  finds: 

"That  as  the  mode  of  issuing  transfers  is  now 
regulated  by  respondent,  as  aforesaid,  large  num- 
bers of  passengers  are  daily  and  constantly  com- 
pelled, in  order  to  obtain  transfers  to  connecting 
lines,  to  ride  from  the  point  where  the  line  on 
which  such  passenger  then  is,  first  joins  or  inter- 
sects the  line  on  and  to  which  such  passenger  is 
entitled  to  and  desires  a  transfer,  to  said  central 
station,  and  back  to  the  point  of  intersection, 
thus  subjecting  the  passenger  to  unnecessary  in- 
convenience and  loss  of  time,  and  resulting  in  the 
crowding  ot  rpspondent's  cars  between  said  points 
beyond  what  they  would  be  were  the  transfer 
checks  Issued  to  the  passenger,  and  he  permitted 
to  proceed  on  his  journey  from  the  point  of  in- 
tersection. That  it  Is  frequently  the  case  that 
respondent's  cars  leaving  said  transfer  station, 
where  transfers  are  issued  as  aforesaid  on  the 
street,  are  crowded  far  beyond  their  seating  ca- 
pacity, and  to  the  extent  that  many  passengers 
are  compelled  to  stand  in  the  aisles  of  the  cars 
and  even  on  the  platforms,  and  are  thereby  sub- 
jected to  inconvenience  and  danger;  and  that  fald 
presetil  mode  of  giving  transfers  contributes  to 
produce  this  crowded  condition  of  the  car,  with 
its  attendant  inconvenience  and  dangrr  to  the 
passengrTS  thereon. 

"That  the  said  central  transfer  station  on  Hen- 
nepin avenue,  between  High  street  and  Washing- 
ton avenue,  and  said  transfer  points  on  the  corner 
of  Hennepin  and  Third  street,  on  the  corner  of 
Washington  avenue  and  First  avenue  south,  and 
at  the  corner  of  Washington  and  Hennepin 
avenues,  are  In  the  business  center  of  said  city, 
and  the  volume  of  travel  upon  the  streets  at  these 
points,  both  by  foot  passengers  and  vehicles.  Is 
very  great.  That  the  present  method  of  Issuing 
transfers  In  the  streets  largely  increases  the  num- 
ber of  people  thereon  at  the  transfer  station  and 
points   aforesaid,    many  of  whom    stand    in    the 


BOSTON  SUBWAY  PLAN. 


The  subway  commission  of  Boston  has  just 
Issued  a  statement  which  gives  the  details  of  its 
plan  for  relieving  the  congested  district.  The 
principal  points  In  the  document  are  as  follows: 

In  Genbkal — The  plan  provides  for  the  con- 
struction of  subways,  partly  for  two  and  partly 
for  four  tracks,  about  10,000  feet  in  length,  at  an 
estimated  cost  of  $3,500,000,  and  the  purchase  of 
the  necessary  real  estate  for  terminals  and  stations 
at  an  estimated  cost  of  $1,500,000,  making  a  total 
of  $5,000,000. 

SouTHEKN  Tekminus.— A  point  on  Tremont 
street  at  or  near  Pleasant  street. 

Northern  Terminus — At  or  near  the  new 
Northern  Union  Station. 

Route  Between  Termini — Pleasant  street  to 
Scollay  square  via  Tremont  street,  Scollay  square 
to  new  Washington  street,  through  Haymarket 
square  and  the  old  Boston  and  Maine  Station  loca- 
tion to  Causeway  street.  The  exact  route  be- 
tween Scollay  square  and  New  Washington  street 
has  not  been  decided  upon.  It  may  be  by  two 
double-track  subways,  one  through  CornhlU  and 
the  other  through  Brattle  street,  the  two  joining 
on  Adam's  square;  or  it  may  be  by  carrying  the 
four-track  subway  under  Hanover  street. 

Branch  Subway — A  branch  subway  to  enter 
the  Tremont  street  subway  at  the  corner  of  Boyls- 
ton  and  Tremont  streets,  and  move  on  independ- 
ent tracks  through  the  city.  Into  this  branch 
can  be  gathered  all  the  cars  passing  through 
Boylston  street. 

Stations.— Terminal  stations  to  have  covered 
platforms  from  200  to  300  feet  long,  with  about 
2,000  feet  of  side  track  for  storing  cars.  Besides 
the  terminal  at  Causeway  street,  stations  to  be 
placed  on  Adams  and  Scollay  Squares,  or  near  by; 
at  or  near  the  corners  of  Tremont  and  Park  streets, 
Tremont  and  Boylston  streets,  Tremont  street  and 
Shawmut  avenue,  at  Park  Square,  Berkeley  street 
and  such  other  points  as  further  studj'  may  indi- 
cate as  desirable. 

The  Extension. — The  Subway  act  of  1893  pro- 
vided for  a  subway  from  Pleasant  street  to  Scollay 
Square  only.  The  present  plan  extends  the  sub- 
way to  Causewa.y  street,  and  involves  these  addi- 
tional points:  To  take  the  abandoned  Haymarket 
Square  station;  to  widen  Canal  and  Haverhill 
streets  with  sidewalks  from  15  to  20  feet  wide; 
to  extend  from  Marlcet  street  to  Haverhill  street, 
and  to  bring  the  subway  to  the  surface  at 
Travers  street,  with  eight  tracks  between  Travers 
and  Causeway  streets — four  terminal  tracks  to  ac- 
commodate traffic  to  and  from  the  Northern 
station,  two  other  tracks  forCharlestown,  and  two 
for  Somervllle  and  East  Cambridge. 

Construction. — A  four-track  subway,  to  be  in 
general  10  feet  wide  by  15  feet  high,  extending 
from  the  northern  terminus  to  the  corner  of  Tre- 
mont and  Boylston  streets.  From  this  point  the 
two  easterly  tracks  will  continue  along  TremonI 
street  to  Pleasant,  while  the  two  westerly  tracks 
will  continue  along  Boylston  street  as  above 
described. 

Elevated  Road  Connections. — Subway  could 
be  connected  with  an  elevated  road  beyond  its 
terminals,  as  well  as  with  the  present  surface 
system. 

Rkntai,. — The  plan  provides  that  the  rental  to 
be  paid  by  the  com|iany  leasing  the  subway  shall 
be  finally  passed  upon  by  the  Railroad  Commis- 
sioners. 
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ELECTRIC  RAILWAY  HOTOKS:    THEIE  CON- 
STRUCTION AND   OPERATION. 


BY  KELSON  W.  PERRY. 
(Miith  Article.) 

I  next  constructed  a  paper  spool  on  the  arma- 
ture B,  similar  to  those  placed  on  the  legs  of  A, 
and  wound  It  as  full  as  I  could  set  it  of  insulated 
wire.  I  counted  the  number  of  turns  and  found 
It  to  be  421.  I  may  say  here,  that  all  of  these  di- 
mensions were  accidental,  and  are  only  given  to 
show  what  actual  results  were  obtainable  from 
them. 

The  object  of  placing  the  coil  on  the  short 
piece  B,  which  we  will  hereafter  designate  as  the 
armature,  was  to  show  what  effect  the  snapping 
of  the  lines  of  force  which  thread  a  solenoid,  cr 
their  sudden  appearance  in  the  same,  would  have 
upon  the  solenoid.  It  is  evident  that  if  no  current 
be  traversing  the  coils  on  A  there  will  be  no  lines 
of  force  traveling  around  them.  If,  however,  we 
place  B  in  contact  with  A  we  have  practically  a 
closed  magnetic  circuit,  and  if  after  having  de- 
tached one  of  the  wires  from  the  battery  we  touch 
it  to  Its  binding  post,  the  full  strength  of  the 
magnet  will  be  instantaneously  developed,  all  of 
the  lines  of  force  of  which  our  apparatus  is  ca- 
pable will  be  instantaneously  developed  in  A  and 
will  rush  out  of  the  north  pole,  thread  their  way 
through  the  armature  B,  which  is  the  core  of  our 
solenoid,  and  enter  the  magnet  again  at  the  south 
pole. 

If  we  now  break  our  electric  current  again  the 
lines  of  force  traversing  the  magnet  and  the 
armature  coil  will  be  as  suddenly  snapped  and 
disappear,  the  result  being  the  same,  though  more 
elFective  perhaps,  as  if  the  armature  B  were  sud- 
denly jerked  away  from  the  magnet  while  the 
latter  retained  its  full  magnetic  properties.  To 
discover  the  effect  of  the  sudden  introduction 
within,  or  withdrawal  from  the  armature  coil  of 
these  lines  of  force,  let  us  connect  its  two  ends  with 
our  solenoid.  Fig.  3.  Next,  take  a  very  small 
needle  that  has  been  previously  magnetized  and 
suspend  it  at  its  center,  so  that  it  will  hang  hori- 
zontally. Use  a  coarse  spiderweb  for  suspension 
if  possible,  as  even  the  finest  thread  is  a  little  stiff 
and  has  a  twist  which  will  interfere  more  or  less 
with  the  action  we  are  looking  for.  Hold  the 
solenoid  up  to  the  needle  so  that  the  latter  pro- 
jects for  about  one-third  of  lis  length  into  the 
solenoid.     If  one  of   the   battery   wires  is  discon- 


FIG.    19. 

nected  from  the  battery,  make  the  connection  by 
touching  it  to  its  binding  post.  This,  as  we  have 
seen,  will  cause  a  rush  of  lines  of  force  through 
the  armature  core.  Note  the  behavior  of  the 
needle  as  this  rush  occurs.  It  will  give  a  sudden 
kick,  either  outwardly  or  inwardly,  showing  that 
the  solenoid  has  momentarily  exerted  upon  it 
either  a  force  of  attraction  or  one  of  repulsion. 
But  it  is  only  momentarily  for  if  the  conditions 
remain  the  same,  the  needle  after  swaying  back 
and  forth  a  few  times  will  come  to  rest  again  In 
exactly  the  same  pos.tion  that  it  assumed  before 
the  lines  of  force  traversed  the  armature  core. 
The  lines  of  force  are  still  there,  but  there  Is 
neither  attraction  nor  repulsion  of  the  solenoid- 
Now  break  the  battery  circuit  so  as  to  suddenly 
withdraw  the  lines  of  force.  Another  kick  will  be 
noticed  in  the  needle,  but  in  the  opposite  direc- 
tion. If  the  solenoid  exerted  an  impulse  of 
attraction  when  the  lines  of  force  passed  Into  the 
armature  core,  it  will   exert  an  impulse  of  repul- 


sion when  they  are  suddenly  withdrawn.  Next 
reverse  the  ends  of  the  armature  and  repeat  the 
experiment  without  changing  ihe  position  of  the 
solenoid  or  Its  connections.'  In  the  reversed  posi- 
tion of  the  armature,  the  end  that  was  before  in 
contact  with  the  north  pole  of  the  magnet  will  be 
in  contact  with  its  south  pole  and  that  which  was 
in  contact  with  the  south  pole  will  be  against  the 
north  pole,  so  that  the  lines  of  force  as  they  enter 
and  withdraw  in  the  same  directions  with  regard 
to  the  magnet  have  opposite  directions  with 
respect  to  the  ojil.  As  they  enter,  the  solenoid 
will  be  found  to  rej^el  and  to  attract  where  they 
withdraw. 

Now  modify  the  experiment  a  little.     While  the 
magnet  remains  excited,   jerk  off  the  armature 


FIG.  20. 

and  then  replace  it.  Exactly  the  same  effect  will 
be  produced  upon  the  needle  bj'  the  solenoid  as  be- 
fore when  the  current  was  alternately  broken  and 
closed.  Next  disconnect  the  solenoid  and  connect 
in  its  place  in  the  armature  circuit  the  flat  coll, 
Fig.  0,  which  we  employed  in  our  galvanometer. 
Hold  this  directly  beneath  the  needle  with  its 
wires  parallel  with  the  latter.  Upon  breaking 
and  making  the  battery  circuit  or  pulling  off  or 
putting  on  the  armature  we  will  find  that  the 
needle  receives  momentary  impulses  which  cause 
it  to  deviate  alternately  to  the  east  and  to  the 
west.  As  with  the  solenoid  the  effect  is  only  mo- 
mentary and  not  sufflcientin  the  present  resistance 
to  cause  the  needle  to  swing  far,  but  by  timing 
the  makes  and  breaks,remembering  that  they  give 
impulses  in  opposite  directions,  the  needle  may 
be  caused  to  swing  through  gradually  Increasing 
arcs  and  finally  to  rotate  completely  around  on  its 
support. 

We  will  have  recognized  before  this  that  the 
action  of  both  the  solenoid  and  fiat  coil  upon  the 
needle  was  due  to  an  electric  current  caused  by 
the  sudden  introduction  and  withdrawal  of  the 
lines  of  force  through  the  armature  coll  and  that 
the  direction  of  the  resulting  current  changed  as 
the  number  of  the  lines  of  force  threading  the 
coil,  is  increasing  or  decreasing.  In  fact  had  we  a 
machine  by  which  the  armature  could  be  rapidly 
approached  to  or  removed  from  the  magnet  poles, 
we  would  have  an  alternating  current  generator 
producing  currents  in  the  armature  circuit  exact- 
ly similar  to  those  employed  in  lighting  by  alter- 
nating currents,  and  if,  further,  we  had  a  device 
by  which  the  reverse  currents  after  they  are  gen- 
erated could  be  changed  in  direction  to  corre- 
spond with  those  which  both  precede  and  follow 
them,  we  would  have  in  all  respects  a  direct  cur- 
rent generator.  In  fact  almost  before  we  have 
been  aware  of  it,  we  have  actually  developed  ex- 
perimentally an  electrical  generator.  It  now 
only  remains  to  develop  the  details  by  which  the 
current  generated  is  rendered  continuous  in  one 
direction  instead  of  alternating  and  practically 
steady  instead  of  pulsatory  as  it  would  be  were 
the  currents  we  have  just  generated  all  sent  in 
the  same  direction.  We  have  also  discovered  that 
the  electromotive  force  is  not  due  to  the  actual 
number  of  lines  threading  the  coil,  for  the  same 
effect  was  produced  when  there  were  no  lines — 
when  the  magnet  was  not  excited— as  when  there 
was  the  greatest  number — that  is  to  say,  there  was 
no  effect  in  either  case,  but  the  current  flowed 
only  when  the  number  of  lines  was  changing. 
The  rule  is  that  the  potential  difference,  which 
gives  rise  to  the  current,  is  proportional  not  to  the 
number  of  lines  Included   by   the   coil  but  to  the 


rate  of  change  of  the  number  of  lines.  In  our  ex- 
periments it  was  an  almost  instantaneous  change 
from  no  lines  to  the  full  number  we  were  able  to 
generate  and  from  that  number  to  none  again. 

TAB  COHTINOOUS  CURRENT  DYNAMO. 

In  the  dynamo  of  to-day  a  much  more  conven- 
ient method  of  varying  the  number  of  lines  in- 
cluded in  the  coil  is  obtained  by  revolving  that 
coil  around  an  axis  in  a  uniform  magnet  field. 

In  Fig  20  we  have  a  representation  of  a  single 
turn  of  wire  revolving  around  one  of  its  sides  as 
an  axis  in  a  uniform  magnetic  field.  In  the  posi- 
tion shown  none  of  the  arrows  will  be  embraced 
by  the  coll  but  as  we  revolve  it  in  the  direction  of 
the  arrow  it  gradually  will  allow  more  and  more 
lines  of  force  to  pass  through  it  until  it  arrives  at 
a  position  at  right  angles  to  the  one  shown  when 
it  will  embrace  the  maximum  number,  but  in 
this  position  its  motion  will  be  for  a  moment 
parallel  with  the  lines  of  force,  so  that  for  a  very 
small  portion  of  its  revolution  near  this  position 
it  will  cut  no  more  and  no  fewer  lines.  Its  rate 
of  cutting  lines  at  this  point  being  zero,  no  elec- 
tromoiive  force  and  consequently  no  current  will 
be  generated.  As  it  proceeds  around  through 
another  right  angle,  the  number  of  lines  which 
the  loop  will  include  diminishes,  gradually^at 
first  but  more  and  more  rapidly  until  the  position 
of  the  loop  is  directly  opposite  that  shown  in  the 
cut  when  it  again  becomes  parallel  with  the  lines 
and  for  a  moment  includes  no  lines,  but  as  it  passes 
this  position  the  loop  turns  its  other  side  to  the 
north  pole  and  commences  to  take  in  lines  from 
the  opposite  side — that  is  to  say,  that  with  respect 
to  the  loop  the  direction  of  the  lines  is  reversed. 
At  this  point  the  rate  of  change  of  the  number 
of  lines  embraced  by  the  coil  is  a  maximum, 
because  at  one  instant  there  were  a  few  lines 
going  through  the  coil  in  one  direction  and  at  the 
next  there  were  the  same  number  going  through 
in  the  opposite  direction,  or  there  wore  just  that 
many  less  than  nothing  going  through  in  the 
original  direction  the  second  moment.  The 
greatest  rate  of  change  in  the  number  of  lines 
embraced  by  the  coil  that  can  possibly  occur 
takes  place  at  this  part  of  the  revolution,  and 
therefore  at  this  point,  in  its  path,  the  greatest 
electromotive  force  is  generated.  From  this 
point  to  the  vertical  position  of  the  loop  at  right 
angles  to  the  lines  of  force,  the  rate  of  change  be- 
comes slower  and  slower,  and  the  electromotive 
force  less  until  the  loop  arrives  at  the  latter  posi- 
tion, when  for  a  moment  there  is  no  change  since 
its  motion  Is  for  the  time  again  parallel  with  the 
lines  of  force.  No  electromotive  force  is,  therefore. 


developed  at  this  point  in  the  revolution,  but 
from  here  to  the  original  position,  shown  in  Fig. 
20,  the  rate  of  change  gradually  increases  again 
until  it  becomes  a  maximum  once  more  in  the  posi- 
tion shown.  It  will  be  observed,  therefore,  that  as 
the  coil  is  revolved  between  the  two  poles  of  the 
magnet,  the  electromotive  force  generated  twice 
reaches  a  maximum,  once  when  the  coil  is  In  the 
position  shown  and  again  when  180  degrees  from 
this  position,  and  twice  becomes  zero,  viz:  when 
it  Is  in  the  two  positions  at  right  angles  to  this 
plane.  In  each  case  as  the  electromotive  force 
passes  through  zero,  the  current  resulting 
changes  its  direction,  so  that  in  each  revolution 
of  the  coil  the  current  will  flow,  half  the  time, 
through  the  outside  circuit  from  A  to  B  and  dur. 
ing  the  other  half,  in  the  contrary  direction,  from 
£  to  A. 

The  more  usual  way  of  explaining  this  genera- 
tion of  electromotive  force  is  to  speak  of  the  rate 
at  which  a  wire  represented  in  section  by  the  dot 
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r.  Fig.  21  cuts  the  liDes  of  force  when  revolved 
in  a  circular  path  A,  E,  D.  Cms.  uniform  mag- 
netic Beld  represented  by  the  parallel  lines. 
Referring  to  the  figure,  when  the  wire  is  at  C,  it 
is  traveling  for  the  moment  parallel  with  the 
Jines  of  force  and  therefore  cutting  none  and 
generating  no  electromotive  force.  As  it  pro- 
ceeds around  from  left  to  right  It  cuts  these  lines 
more  and  more  rapidly,  until  at  E  it  is  moving  at 
right  angles  to  them  where  it  cuts  them  at  the 
maximum  rate  of  its  course.  At  this  part  of  its 
path  the  highest  electromotive  force  is  generated. 
From  E  10  Dlt  cuts  them  less  and  less  rapidly 
until  it  arrives  at  D,  where  its  motion  is  again 
parallel  to  the  lines  and  no  electromotive 
force  is  generated.  From  D  to  C  the 
rate  again  increases  and  from  G  to  C  decreases, 
but  the  direction  of  the  current  during  this  half 
of  its  excursion  is  in  the  opposite  direction  to  that 
resulting  from  its  course  in  the  first  half —the 
changes  of  direction  of  the  electromotive  force  or 
pressure  upon  which  the  current  and  its  direction 
depend,  taking  place  as  the  wire  passes  through 
the  positions  where  it  cuts  no  lines,  called  the 
neutral  positions,  A  and  D. 

While  the  same  results  are  reached  by  explain- 
ing the  action  of  a  moving  wire  in  a  magnetic 
field  in  this  way  as  in  the  other  it  is  not  strictly  a 
correct  explanation,  for  according  to  It  the  gener- 
ation of  electromotive  force  is  made  to  depend 
upon  the  actual   cutting  of  the  lines  of  force  by 


HOW   SHA-LIi   WE    OPERATE    AN    ELECTRIC 

RAILWAY  EXTENDING  ONE  HUNDRED 

MILES  EBOM  THE  POWER  STATION?* 


the  moving  wire.  We  have  seen  that  this  is  not 
a  fact,  for  in  our  e.xperiment  with  the  electro- 
magnet, Fig.  10,  we  found  that  with  our  coil  on 
B  perfectlj'  stationary  we  generated  an  electro- 
motive force  simply  by  making  and  breaking  the 
battery  connection  with  the  magnet  coils,  thereby 
rapidly  changing  the  number  of  lines  from  zero  to 
a  maximum  and  nice  cersa,  that  threaded  through 
the  armature  core.  In  this  case  there  was  abso- 
lutely no  cutting  of  lines.  But  as  before  stated, 
the  same  results  follow  both  methods  of  explana- 
tion and  the  latter,  although  strictly  speaking, 
not  correct,  is  simpler  and  for  that  reason  will  be 
used  hereafter. 

Fig.  20  represents  an  electromagnetic  generator 
in  its  simplest  form. 

It  is  more  usnal,  however.  Instead  of  having  a 
narrow  coil  revolving  around  one  of  its  sides  as  an 
axis,  to  employ  a  larger  coil  and  revolve  it  around 
an  imaginary  axis  Id  Its  center  as  shown  in  Fig. 
22.  In  this  case  when  the  coil  revolves  in  the  di- 
rection indicated,  while  the  slde^l/)'  cuts  the 
lines  in  one  direction,  the  other  side,  AD  cuts 
tbcm  in  the  opposite  direction.  In  the  cut  the 
end  I!  Is  represented  as  terminating  in  the  hollow 
cylinder  li,  through  the  axis  of  which  passes  thci 
other  end  of  the  coll  alsfj  terminating  In  a  cylin- 
der. Upon  these  two  cylinders  copper  brushe.s 
arc  pressed  to  which  arc  attached  the  two  ends  of 
the  external  circuit  DOJ'J. 


CakHeatiko — As  a  rule  the  street  railway 
company  hiiH  succeeded  In  keeping  somewhere 
near  the  right  degree  of  temperature  In  the  cars 
which  are  provided  with  slaves.  Itseemg  to  have 
been  the  aim  to  keep  the  cars  from  becoming 
over-heated  ';V(:n  at  the  rlHk  of  allowing  the  lem- 
peralur<-  \j>  fall  lower  than  most  of  the  passengers 
desire.  This  seems  to  us  the  proper  policy. 
There  Is  less  danger  in  It.  Even  though  the  cars 
are  not  always  as  comfortable  as  a  private  parlor 
sboiild  be,  It  Is  bitter  thus  than  that  they  should 
be  healed  to  such  a  temperature  as  to  render  It 
daneerous  to  pasH  from  them  to  the  air  outside. — 
Buffalo  InijuiTcr. 


BY  H.  WAKD  LEONAKD. 

Let  US  suppDse  that  we  are  called  upDn  to  act 
as  engineers  for  a  steam  railway  de3iring  to  oper- 
ate its  line  by  electric  l)C3motives.  There  ex- 
ists a  very  economical  source  of  power,  pjsslbly 
a  water  power,  so  situated  th:it  the  length  of  rail- 
way to  b3  operated  in  either  direction  is  one 
hundred  miles. 

Let  us  determine  the  leading  points  of  the 
specification  for  such  a  road  based  upon  our  ex- 
perience to  this  dale,  and  after  miking  the  speci- 
fication, let  us  see  whether  we  are  to-day  able  to 
comply  with  the  specification,  and  if  not,  what 
must  be  done  before  we  can  comply  with  it. 

The  following  features  sjem  d:;slrable,  if  not 
essential,  in  such  a  railway: 

1.  •  A  single  troUej'  contact  shall  be  used  for 
supplying  current  to  the  locomotive. 

3.  The  electromotive  force  upon  the  trolley 
shall  not  exceed  500  volts. 

.3.  There  shall  be  no  apparatus  in  motion  and 
requiring  attention,  between  the  power  station 
and  the  locomotive. 

4.  No  commutator,  rheostat  or  controlling  de- 
vice on  the  locomotive  shall  be  subjected  to  a 
higher  electromotive  force  than  250  volts,  and  there 
shall  be  no  sparking  on  any  of  the  apparatus  under 
any  normal  conditions. 

5.  The  entire  control  of  the  locomotive  in 
either  direction  shall  be  effected  by  the  move- 
ment of  one  lever. 

(i.  The  load  shall  be  started  from  dead  rest  by 
an  amount  of  energy  taken  from  the  source  of 
supply,  which  shall  not  exceed  one  quarter  of  the 
energy  required  to  operate  at  full  speed  on  the 
level. 

7.  The  retardation  of  the  load  in  coming  down 
grades,  and  In  stopping,  shall  be  effected  by  con- 
verting the  motors  into  generators,  which  shall 
feed  back  current  to  the  line,  and  thereby  assist 
the  power  stations  in  operating  other  locomotives. 

8.  The  motor  must  be  reversible  when  oper- 
ating at  full  speed,  without  damage  to  the  motors 
or  other  apparatus. 

9.  The  eflBolency  of  the  system  from  power  on 
the  generator  shaft  to  the  draw  bar  pull  of  the 
locomotive,  shall  be  at  least  !50  per  cent. 

10.  The  locomotive  shall  produce  at  least  500 
horse  power  when  operating  at  a  speed  of  80  miles 
per  hour. 

It  will  be  evident  that  we  must  use  a  high 
electromotive  force  for  operating  over  such  great 
distances.  The  average  distance  over  which  the 
power  is  to  be  transmitted  is  .50  miles,  and  we 
find  that  in  order  to  operate  with  a  loss  In  con- 
ductors of  20  per  cent.,  we  must  have  an  Initial 
electromotive  force  of  20,000  volts,  in  order  to 
make  the  cost  of  copper  about  $20  per  kilowatt, 
which  la  about  the  best  figure  for  cost  of  copper 
under  the  conditions. 

The  alternating  current  must  evidently  be  used 
for  such  an  electromotive  force  as  this,  and  the 
single  phase  alternating,  since  we  have  but  one 
trolley  contact. 

Let  us  start  (see  Fig.  1)  with  the  standard  1,000- 
volt  single  phase  alternators  in  our  power  station, 
and  convert  by  step-up  transformers  from  1,000  to 
20,000  volts  required  tor  the  transmission  circuit. 
Since  we  are  limited  to  500  volts  upon  the  trolley, 
we  must  infert  at  suitable  points,  say  every  two 
miles,  a  converter,  which  will  transform  the  en- 
ergy at  20,000  volts  in  the  transmission  circuit,  to 
energy  at  500  volts  in  the  trolley  circuit,  one  pole 
of  which  latter  circuit  will  be  the  rails. 

We  have  our  energy  delivered  at  our  point  of 
use  with  reasonable  cost  and  efliclency  and  by 
simple  and  well-tried  apparatus.  But  the  energy 
is  in  the  form  of  a  single  phase  alternating  current 
which  is  not  very  flexible. 

We  can  operate  a  synchr  mous  alternating  cur- 
rent motor  by  this  current,  but  It  cannot  be  regu- 
lati'd  in  speed  or  reversed  in  direction,  and  cannot 
be  started  under  load,  and  will  be  thrown  out  of 
step  if  a  large  load  be  suddenly  applied.  As  all 
of  these  conditions  arc  required  of  locomotives, 
a  motor  operating  by  the  alternating  current 
evidently  cannot  be  useil  directly. 

Hut  it  is  a  dimple  matter  to  start  the  synchron- 
ous motor  without  load  and  when  It  reaches  its 
synchronous  speed  it  will  perform  work  elliciently 
and  sallBraclorlly,  provided  It  be  not  subjected  to 
violent  Ihictuatlons  In  the  load  applied  to  It. 

Evidently,  then,  what  we  need  Is  some  form  of 
gearing  between  the  synchronous  motor  and  the; 
axle,  whicli  will  give  us  the  desired  contrcil  and 
enable  us  to  operate  at  any  B|ieed  and  In  either 
direction. 

It  is  (|uile  possible  that  this  can  be  accom- 
plished mechanically,  and  many  Ingenious  de- 
vices for  this    purpose    have   been    Invented,    but 
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none  seem  to  be  sufficiently  simple,  reliable  and 
lasting  for  use  on  such  a  large  scale. 

The  equivalent  of  such  a  mechanical  gear  can, 
however,  be  secured  if  we  will  make  use  of  the 
synchronous  motor  merely  to  drive  a  continuous 
current  generator  on  the  same  shaft  at  a  constant 
speed,  and  use  the  continuous  current  so  gener- 
ated to  supply  the  propelling  motors  connected 
with  the  axles  of  the  locomotives. 

Since  the  generator  is  used  for  the  motors  on 
one  particular  locomotive  only,  we  can  varj'  its 
electromotive  force  at  pleasure,  and  hence  can 
produce  a  low  electromotive  force  for  low  speeds, 
and  increase  the  electromotive  force  to  increase 
the  speed  and  by  this  means  avoid  the  loss  of 
energy  which  is  wasted  in  rheostats  when  motors 
are  started  under  load,  and  when  connected  as 
usual  upon  a  source  of  constant  electromotive 
force. 

In  order  to  secure  rapid  changes  in  the  electro- 
motive force  of  this  continuous  current  generator 
at  will,  it  will  be  best  to  have  its  field  separately 
excited  which  will  also  enable  us  to  reverse  its 
field  at  pleasure.  The  propelling  motors  can  be 
series,  shunt,  or  separatelj-  excited.  The  best  re- 
sults will  be  obtained  by  separately  exciting  the 
field,  and  keeping  it  fully  and  constantly   excited 
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and  reversing  the  motors  by  reversing  the  field  of 
the  generator,  which  of  course  will  reverse  the 
current  in  the  armature  alone  of  the  motor. 

To  secure  this  ex'citing  current  for  the  syncliron- 
ous  alternating  motor,  and  also  for  the  fields  of 
the  continuous  current  generator  and  motor,  it 
will  be  best  to  drive  by  means  of  the  alternating 
motor  armature,  and  if  desired  in  the  same  field, 
a  continuous  current  winding  connected  to  a  com- 
mutator, from  which  will  be  led  the  current  for 
cxciiing  the  fields  of  all  three  machines. 

Let  us  wind  the  fields  for  250  volts,  and  also  use 
this  voltage  for  the  continuous  current  armatures. 
This  pressure  is  perfectly  safe  and  can  be  handled 
with  impunity. 

Suppose  now  the  locomotive  to  be  at  rest.  The 
synchronous  motor  is  running  and  driving  the 
generator  armature  at  full  speed  In  a  field  of  no 
Intensity,  hence  the  propelling  motors  receive  no 
current.  We  now  make  the  first  contact  upon 
the  rheostat  in  the  generator  field  circuit  and  let 
the  resistance  in  the  rheostat  be  such  as  to  pro- 
duce say  25  volts  at  the  generator  brushes. 

This  35  volts  will  supply  a  very  large  current 
to  the  motor  armature  at  rest  in  its  saturated 
field,  and  consequently  will  produce  a  sufficient 
torque  to  start  the  entire  load  and  continue  to 
move  it  at  a  slow  speed. 

We  are  using  35  volts  and  let  us  say  3,500  am- 
peres in  this  circuit;  this  means  03,500  watts  and 
disregarding  transformation  losses  for  simplicity 
this  means  a.  current  of  125  amperes  from  the 
trolley,  When  operating  at  the  rate  of  500  horse 
power  at  full  Sjieed  we  shall  need  say  1,800  am- 
peres and  350  volts  in  our  propelling  circuit, 
which  is  150  kilowatts  and  means  roughly  900 
amperes  from  the  trolley.  It  Is  evident  therefore, 
that  we  can  start  the  load  with  but  a  small 
fraction  of  the  energy  requlr(!d  for  operation  at 
full  speed,  and  that  there  will  be  no  danger  of 
throwing  the  alternator  out  of  step  by  applying 
but  about  one-sixth  of  its  full  load  and  applying 
that  gradually  as  will  be  the  case,  as  the  load 
will  fcilliiw  tlie  increase  of  the  general.<jr  field 
strength,  which  although  rapid,  is  gradual  and 
not  instantaneous. 

If  we  are  (jperatlng  at  full  speed,  and  desire  to 
bring  the  locomotive  to  rest,  we  gradually  but 
rapidly  reduce  the  strength  of  the  generator  field 
by  manipulating  the  rheostat  In  its  field  circuit 
so  as  to  reduce  to  /.ero  the  current  exciting  this 
field;    the  electromotive   force  produced   by  the 
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generator  then  rapidly  falls  below  the  counter 
electromotive  force  of  the  motors,  which  are  be- 
ing driven  in  a  constant  field  by  the  momentum  of 
the  moving  load,  and  the  motors  consequently  be- 
come generators,  and  supply  current  to  the  former 
generator  which  now  becomes  a  motor,  and 
driving  the  aliernator,  feeds  current  back  through 
the  trolley,  thereby  not  only  bringing  the  locomo- 
tive smoothly  and  rapidly  to  rest,  but  saving  the 
energ}-  usually  wasted  upon  the  brake  shoes. 

Under  this  arrangement,  if  we  are  using  steam 
engines  as  the  source  of  power,  we  never  subject 
the  engines  to  the  violent  fluctuations  ordinarily 
met  with  in  electric  railways,  and  by  reason  of 
having  a  comparatively  steady  load,  can  secure 
very  high  economy  in  the  consumption  of  sieam, 
and  since  we  have  eliminated  the  excessive  load 
in  starting,  we  can  very  much  reduce  the  capacity 
•of  the  engines,  generators  and  .  conductors  over 
usual  requirements. 

The  reversal  of  the  motors  is  very  simple  and 
smooth  by  this  method.  The  lever  of  the  rheostat 
in  the  generator  field  circuit  is  moved,  so  as  first 
to  reduce  the  current  to  zero,  and  then  increase  it 
again  to  its  maximum  but  in  the  opposite  direc- 
tion around  the  field.  The  reversal  of  the  motor 
armature,  following  the  gradual  change  in  the 
strength  of  the  generator  field,  is  extremely 
smooth,  and  the  armature  is  not  subjected  to  any 
sudden  strain.  No  sparking  will  be  met  with 
under  any  condition,  upon  either  the  generator  or 
motor  commutators,  or  upon  the  field  rheostat. 

The  combination  of  apparatus,  and  method  of 
use  I  have  described,  enable  us  to  conform  fully 
with  the  specification  given  above,  and  while  it  is 
possible  that  the  future  may  make  this  arrange- 
ment appear  clumsy  and  crude,  it  has  the  present 
advantage  of  making  use  of  apparatus  we  are  all 
familiar  with,  and  manufactured  by  a  score  of 
different  concerns,  and  such  an  arrangement  as  I 
have  described  will  serve  a  useful  purpose  until 
we  can  get  the  perfect  single  phase  alternating 
motor,  or  the  motionless  transformer  for  continu- 
ous currents,  which  we  have  needed  and  waited 
for  so  long,  and  which  many  people  even  yet  ex- 
pect will  eventually  be  realized. 

Personally,  I  have  for  some  years  believed 
firmly  that  the  transmission  of.  large  amounts  of 
energy  over  long  distances  must  be  done  bj'  the 
alternating  current,  and  that  the  continuous  cur- 
rent is  the  only  suitable  one  for  the  efficient  oper- 
ation of  motors,  which  must  be  varied  in  speed, 
torque  and  direciioo. 

Hence,  I  believe  that  the  lines  I  have  described 
above  will  be  the  linesof  future  practice;  namely, 
the  use  initially  of  an  alternating  current  which 
will  be  converted  upon  the  locomotive  to  a  con- 
tinuous current,  and  used  in  this  form  in  the  pro- 
pelling motors. 


IMPORTANCE  OF  COMPLETE  METALLIC  CIR- 
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In  a  recent  speech  before  the  Beacon  Society 
Mayor  Mathews  of  Boston  made  the  following 
reference  to  rapid  transit: 

As  to  the  proposed  subway,  I  don't  advocate  it 
particularly,  and  I  am  not  opposed  to  it.  I  be- 
lieve we  shall  never  have  real  rapid  transit  until 
we  have  an  elevated  road. 

But  we  will  never  have  an  elevated  road  till  the 
people  are  ready  to  put  it  right  across  the  Com- 
mon, and  the  community  is  not  ready  for  that 
yet,  so  I  suppose  the  subway  is  the  best  thing  we 
can  have  at  present,  and  the  only  solution  of  the 
difficulty  we  shall  have  for  years. 

The  subway  will  not  give  rapid  transit,  though. 
It  will  simply,  as  I  understand  it,  at  a  cost  of 
$3,000,000  or  more,  exclusive  of  terminal  facilities, 
enable  us  to  eet  electric  cars  removed  entirely 
from  the  streets  in  the  congested  districts  ana  put 
them  under  ground,  thus  giving  the  streets  up 
wholly  to  their  legitimate  object,  pedestrianism 
and  driving. 

The  actual  saving  in  running  time  of  the  cars 
by  the  subway  will  not  be  much — perhaps  from 
five  to  ten  minutes  in  the  trip  through  the  heart  of 
the  city.  Such  an  expense  as  is  entailed  by  the 
subway,  in  my  opinion,  will  not  be  justified  unless 
the  advantage  of  entirely  freeing  the  surface  from 
cars  in  the  heart  of  the  city  Is  to  be  gained. 

If,  after  the  work  is  all  done  and  the  cars  re- 
moved, after  a  lapse  of  a  year  or  two  the  cars  are 
lo  be  restored  to  the  surface  to  obstruct  not  only 
all  other  travel,  but  their  own  progress  as  well, 
then  you  will  simply  bury  your  $3,000,000  or 
$5,000,000  in  the  ground  by  building  the  subway 
at  all.  Thts  is  the  question  for  the  people  to 
consider  carefully  and  settle  at  the  state  house 
this  winter. 

The  most  practical  solution  of  the  present  prob- 
lem growing  out  of  the  crowding  of  the  streets  is, 
in  my  opinion,  to  take  up  all  the  tracks  in  the 
congested  streets,  and  let  all  cars  stop  at  the  edge 
of  this  crowded  district. 


BY   J.    H.    V.\IL. 

In  the  early  days  of  electric  railway  construc- 
tion two  distinctly  different  systems  were  devised 
and  competed  for  public  favor,  the  one  being  the 
overhead  double  trolley  system,  affording  a  com- 
plete metallic  circuit  for  the  outgoing  and  return 
of  all  the  electric  current  required  to  move  the 
motor  cars:  and  the  other  being  the  single  trolley 
system,  using  the  track  and  earth  as  a  common 
conductor  for  one  side  of  the  circuit,  and  the 
trolley  wire  and  parallel  mains  for  the  opposite 
side.  The  double  trolley  system  was  found  im- 
practicable of  operation  in  many  of  its  details, 
and  the  single  trolley,  because  of  its  simplicity 
and  convenience,  has  made  rapid  advances  In  pub- 
lic favor.  The  single  trolley  system  has  depended 
largely  upon  the  earth  and  burled  pipe  systems 
for  completing  the  circuit. 

Many  devices  for  making  the  track  and  earth 
combined  a  more  complete  and  low-resistance  cir- 
cuit have  been  resorted  to,  such  as  burying  cop- 
per or  iron  plates,  old  rails  or  old  car  wheels,  and 
connecting  the  same  to  the  track;  or,  at  frequent 
intervals,  driving  Iron  rods  down  In  the  earth  and 
connecting  by  wires  to  the  track:  or  by  making 
actual  connection  with  wire  from  tracks  to  gas 
and  water  pipe  systems.  Also,  for  supposed  rein- 
forcement of  the  track  we  have  used  a  bare  wire 
of  iron  or  copper,  buried  in  the  earth,  latd  paral- 
lel to  the  track,  and  connected  at  frequent  inter- 
vals; also  the  supposed  electrical  connection  of 
rails  at  joints  by  bond  wires  of  iron  or  copper, 
only  having  a  small  fracional  part  of  the  capacity 
of  the  rail  as  a  conductor.  In  the  early  days  of 
electric  railway  construction  it  was  assumed  bj' 
experts  that  the  earth  and  the  buried  pipe  sys- 
tems would,  when  combined,  form  an  ample  re- 
turn for  the  electric  current.  At  that  age  of  the 
art  experts  did  not  fully  appreciate  the  immense 
quantities  of  current  that  would  be  carried,  and 
therefore  did  notforesee  that  these  currents  when 
disseminated  would  produce  the  serious  results 
that  have  been  caused  by  electrolytic  action  on 
systems  of  pipes  buried  in  the  earth  and  owned 
by  other  companies.  Frequent  tests  prove  that 
the  earth  Itself  cannot  afliord  the  free  path  for  the 
current  that  was  anticipated.  Earth  conduc- 
tivity has  been  overestimated.  Iron  and  lead 
pipes,  being  better  conductors  than  earth,  must 
of  necessity  carry  the  current.  If  no  superior 
path  is  offered  by  the  method  of  construction. 
The  natural  moisture  of  the  earth  hastens  the  de- 
structive electrolytic  action  of  the  current  on 
these  pipes.  In  some  soils  electrolysis  is  more 
rapid  than  in  others.  The  rapidity  of  action  de- 
pends upon  the  chemical  constituents  of  the  soil. 

It  has  been  found  that  illuminating  gas  leakage 
held  in  such  soils  as  underlie  the  cities  of  New 
York,  Brookl3'n,  Boston,  Philadelphia  and 
elsewhere,  hastens  electrolytic  action.  To 
prove  that  the  methods  of  work  men- 
tioned are  still  in  vogue,  I  quote  the 
following  section  from  specifications  recently  sent 
out  from  the  office  of  a  prominent  electric  railway 
company: 

"Bonds  and  Supplementary  Wire:  Each  rail 
shall  be  connected  together  by  two  bonds,  made  of 
No.  4  galvanized  iron  wire  (Roebling  gauge),  to 
each  end  of  which  shall  be  brazed  two  nine-six- 
teenth inch  Norway  iron  rivets.  Both  of  the 
bonds  shall  be  separately  connected  with  a  No.  0 
galvanized  iron  supplementary  wire,  by  means  of 
No.  4  galvanized  iron  wire  connections,  which 
shall  receive  at  least  four  turns  around  both  the 
bonds  and  supplementary  wire  and  be  thoroughly 
soldered  to  the  same.  Ground  plates  shall  be 
placed  about  1,000  feet  apart.  They  shall  be 
buried  not  less  than  eight  feet  in  the  ground, 
preferablj'  in  damp  places,  and  two  No.  0  galvan- 
ized iron  wires  shall  be  brazed  to  the  ground  plate 
and  connected  one  to  each  supplementary  wire  in 
each  track,  by  thorough  wrapping  and  soldering. 
The  ground  plates  shall  be  of  galvanized  sheet 
iron,  two  feet  square  and  one-eighth  inch  thick, 
bent  around  in  tne  form  of  a  spiral." 

It  is  evident  that  electricians  had  then  perfect 
faith  in  the  earth  as  a  conducting  medium.  Evi- 
dence had  not  been  produced  that  Mother  Earth 
was  Incapable  of  carrying  the  enormous  quantities 
of  current  required;  neither  had  an  opportunity 
been  afforded  to  demonstrate  her  capacity.  That 
some  still  have  faith  in  the  earth's  ability  in  this 
direction  is  attested  by  above  specifications  and 
other  constructions  being  executed  at  this  date. 

Having  briefly  reviewed  the  practice  for  the 
past  few  years,  let  us  now  have  a  look  at  the  re- 
sultant effects.  In  cities  provided  with  electric 
railways  destructive  electrolytic  corrosion  is  now 
acting  upon  gas  and  water  pipes,  and  will  inevit- 
ably produce  serious  Impairment  of  all  such  un- 
derground pipe   systems  within  a    brief    period, 
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unless  prompt  measures  are  taken  to  prevent 
further  damage.  Within  the  past  year  strong 
evidence  of  damaging  electrolytic  action  has  been 
produced.  Simply  for  the  sake  of  fixing  the  evi- 
dence on  your  memory  I  will  mention  only  seven 
instances  of  electrolytic  action  of  railway  cur- 
rents on  gas  and  water  pipes,  in  different  cities. 

1st.  A  section  of  iron  water  pipe  shows  com- 
plete perforation,  caused  in  four  weeks'  time. 
The  lead  covering  of  telephone  cables  also  show 
serious  damage.  A  large  number  of  additional 
items  will  be  found  in  the  report  to  Board  of  Elec- 
tric Subways  for  1893. 

3d.  A  plumber  in  a  city  in  Pennsylvania  was 
repairing  a  water  pipe  in  a  house,  and  on  break- 
ing joint,  an  electric  arc  formed  across  the  separ- 
ating ends  of  the  pipe.  This  house  was 
not  in  tlie  direct  path  of  the  railway 
circuit.  Investigation  followed,  proving  be- 
yond question  the  Insufficient  electric 
conductivity  of  the  track  system:  also  that  the 
earth  did  not  afford  a  good  return  though  the 
tracks  were  well  grounded.  It  was  found  that 
the  railway  current  was  traveling  all  pipe  sj'S- 
tems  in  its  effort  to  complete  the  circuit  to  the 
dynamos  in  the  power  station.  Actual  tests  were 
here  made  by  an  expert,  using  standard  instru- 
ments. From  135  readings  of  the  ampere  meter 
it  was  found  that  the  feed  water  pipes  leading  in 
the  station  carried  an  average  current  of  ninety- 
three  amperes.  Further  careful  test  proved  that 
with  twenty-three  cars  in  operation  on  the  system 
forty  per  cent,  of  the  total  current  was  carried  on 
the  underground  pipe  systems. 

3rd.  December  15,  1893,  a  fire  occurred  in  the 
basement  of  James  Sutherland's  house.  After 
being  extinguished,  investigation  showed  that  the 
current  of  the  electric  railway  system  had  been 
carried  along  the  iron  water  pipe,  and  that  prob- 
ably by  vibration  causing  the  pipe  to  come  in 
contact  an  arc  formed  between  the  water  pipe  and 
gas  pipe,  burning  a  hole  through  the  gas  pipe, 
and  thus  set  fire  to  the  gas.  The  house  was  saved 
by  prompt  action. 

4th.  Tests  show  the  electric  railway  current 
present  on  the  water  pipes.  In  the  generating 
station  the  fireman  gets  a  shock  when  he  opens 
the  furnace  doors  of  his  boiler  with  the  bare 
hand. 

5th.  A  test  recently  made  by  an  e.xpert  engi- 
neer developed  the  fact  of  a  loss  of  24  per  cent, 
on  the  system,  and  a  difference  of  twenty-five 
volts  potential  between  parallel  tracks  opposite 
the  power  station. 

Gth.  Prof.  Barrett,  in  an  exhaustive  report  to 
the  Mayor  of  Chicago,  states  that  "this  destruc- 
tive action  is  not  alone  confined  to  the  lead  cov- 
ering of  telephone  cables,  but  is  acting  on  gas  and 
water  pipes  and  almost  all  burled  metal  work," 
and  that  it  can  only  be  a  question  of  time  when 
more  disastrous  results  will  manifest  themselves. 

As  further  and  substantial  evidence,  I  here  ex- 
hibit for  actual  examination  a  section  of  six  inch 
water  main  from  city  No.  7.  This  pipe  has  been 
entirely  corroded  through  by  the  action  of  the 
electric  current  of  the  street  railway  system, 
which  was  constructed  under  my  direction  about 
four  years  ago.  This  effect  was  produced  in  about 
two  and  one-half  years;  another  section  was  ren- 
dered useless  in  six  months.  Abundance  of 
additional  and  substantial  evidence  can  be  pro- 
duced. ■  These  serve  to  prove  the  case,  which  can 
not  longer  be  successfully  denied  nor  assigned  to 
other  causes. 

It  has  been  stated  that  in  an  electric  railway 
system  where  a  connection  has  been  made  to  water 
pipes, tlie  pipes  have  carried  as  much  as '38  per  cent, 
of  the  total  current.  Instances  are  known  where 
as  much  as  40  per  cent,  is  carried  on  the  pipe 
systems.  It  Is  the  opinion  of  the  writer  that  any 
gas  or  water  pipe  system  used  as  a  carrier  of  elec- 
tric currents  will  not  only  be  corroded  through 
the  body  of  the  pipes,  but  will  surely  In  due  time 
show  detects  at  joints,  as  here  will  occur  higher 
resistance  than  in  any  other  portions  of  the  pipe 
system.  It  has  been  proven  by  test  that  the  elec- 
trolytic action  of  even  five  amperes  of  current  on 
an  iron  pipe  is  considerable,  and  that  much  dam- 
age will  result  In  one  year.  The  rapidity  of  ac- 
tion depends  upon  character  of  soil,  amount  of 
moisture  and  quantity  of  current;  the  destructive 
action  is  constant  and  sure. 

I  do  not  wish  to  create  unnecessary'  alarm,  but 
there  can  be  no  question  that  a  grave  danger  con- 
fronts us  and  must  be  surmounted.  Instances 
are  numerous  proving  that  the  electric  rallwaj' 
current  is  present  on  the  gas  and  water  pipes  in 
buildings  contiguous  to  electric  railway  lines. 
Even  those  of  us  who  are  familiar  with  liandling 
the  electric  current,  hesitate  to  draw  a  combina- 
tion of  electricity  with  our  gas  or  water.  We 
know  that  the  gas  and  water  pipes  entering  our 
houses  may  be  charged  with  such  a  current,  and 
that  it  only  remains  for  the  circuit  to  be  completed 
by  a  possible  accident  through  our  bodies,  or  the 
occurrence  of  a  fire  by  automatic  action  between 
vibrating  pipes.     City  engineers,  water  companies 
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and  gas  companies  are  placing  the  responsibility 
upon  the  railway  companies  for  the  damage 
caused  on  pipes  by  electrolysis.    - 

Any  system  using  ground  plateB,__ground  rods  or 
substitutes  therefor,  or  bare  return  track  wire 
buried  in  the  earth,  is  constructed  primarily  to 
utilize  the  earth  as  return  circuit;  when  the 
earth  does  not  alTord  good  return  the  current  is 
sure  to  follow  the  water  pipes,  gas  pipes  or  other 
burled  conductors  offering  the  path  of  least  re- 
sistance. We  now  see  that  these  prove  to  have 
been  only  make-shift  methods  to  reduce  the  cost 
of  construction.  We  find  that  the  evidence  thus 
produced  and  the  troubles  constantly  occurring  in 
existing  street  railway  systems  are  sufficient  to 
show  that  all  methods  of  grounding  the  track  cir- 
cuit or  connecting  to  pipe  systems  should  be  en- 
tirely discontinued;  it  therefore  becomes  of  vital 
importance  to  so  construct  the  electrical, railway 
system  as  to  avoid  all  electrolytic  action  on 
buried  systems  of  metal  work  that  are  the  prop- 
erty of  other  concerns. 

Having  produced  the  evidence  and  established 
the  case,  let  us  brieJly  analyze  the  matter  and 
ascertain  the  reason  for  these  results.  The  whole 
case  may  be  stated  in  the  single  sentence,  that 
t?ie  electric  current  must  under  natural  laws  follow 
the  path  of  least  resistance.  What  was  intended  to 
be  good  has  proved  to  be  defective  electrical 
work  executed  in  connection  with  track  systems, 
has  not  given  to  that  side  of  the  system  a  perfect 
path  for  the  travel  of  the  current,  the  conduc- 
tivity of  the  rail  circuit  bting  impaired  to  such 
an  extent  that  the  electric  current  must  force  it- 
self through  the  earth  or  through  metal  pipe  lines 
buried  therein. 

We  must  here  diverge  for  a  moment  to  show 
how  the  incandescent  electric  light  system  oper- 
ated in  multiple  arc  compares  with  the  railway 
system.  An  electric  railway  system  may  in  some 
degree  be  compared  with  a  system  of  electrical 
distribution  for  incandescent  lighting,  the  groups 
of  lamps  in  buildings  connected  in  multiple  arc, 
comparing  with  each  car  and  Its  motors  demand- 
ing current.  The  S}'Stems  otherwise  differ  in  impor- 
tant particulars;  the  load  on  the  electric  light  sys- 
tem is  not  subject  to  such  violent  fluctuations  as 
on  the  electric  railway, where  the  instantaneous  de- 
mands for  current  and  its  equally  prompt  release 
must  be  controlled.  The  current  required  for  the 
car  is  a  moving  load  as  the  car  progresses  on  its 
route;  this  and  all  other  ditferences  of  conditions 
must  be  duly  considered  when  laying  out  the  sys- 
tem of  distribution.  With  the  electric  lighting 
system,  the  current  for  consumption  is  derived 
from  the  mains,  the  equalization  of  pressure  is 
maintained  through  the  feeders:  the  mains  are  of 
equal  capacity  on  either  side  of  the  system. 

With  the  electric  railway,  the  track  forms  one 
side  of  the  consumption  circuit,  and  must  be  so 
treated  in  regard  to  distribution  of  current  as  to 
utilize  its  carrying  capacity  equally  with  the 
other  side,  and  thus  equalize  the  delivery  of  cur- 
rent. Tlie  electric  conductors  composing  a 
system  of  distribution  for  electric  railways  should 
be  so  thoroughly  well  proportioned  as  to  show  the 
minimum  variation  of  pressure  throughout 
the  system,  even  when  the  entire  number 
of  cars  are  in  operation.  This  equality 
of  pressure  is  an  Important  requisite  for 
the  economical  working  of  the  motors.  The 
writer  has  tested  electric  railway  systems  oper- 
ating with  a  station  pressure  of  from  .500  to  550 
volts,  and  showing  only  300  to  325  volts  on  various 
divisions  of  the  system.  Here  is  a  direct  loss  be- 
tween dynamos  and  motor  car  of  over  40  per  cent. 
Is  it, 'therefore,  any  wonder  that  some  roads  report 
extraordinary  coal  consumption?  Such  loss  in 
pressure  Indicates  radical  faults  in  the  original 
planning  of  the  system  and  the  distribution  of 
copper.  When  operating  under  low  voltage,  the 
motors  demand  an  increased  quantity  of  current 
above  what  should  be  the  normal  supply,  thus 
augmenting  the  heating  elfect  in  the  armatures 
and  fields,  the  efficiency  of  the  motors  being  re- 
duced in  corresponding  ratio. 

A  further  examination  into  other  features 
of  construction  requires  some  consideiation  of  the 
bonding  of  rail  joints.  The  existing  methods  of 
ulili/.lne  railway  tracks  for  conducting  large 
quantities  of  current  are  faulty  in  at  least  three 
particulars. 

First.  Restricted  conductivity  at  joint,  due  to 
insufficiency  of  the  rail  bonds. 

Second.  Neglecting  to  properly  utilize  the 
track  as  a  conducting  medium. 

Third.  Failure  to  provide  a  complete  circuit 
of  low  resistance. 

For  electrical  purposes  we  cannot  regard  the 
joint  plates  and  bolls  as  of  any  permanent  value; 
the  contact  Is  electrically  imperfect,  the  metal 
surfaces  oxydlzed  and  under  constant  movement, 
due  to  passing  cars  pounding  the  rail  joints. 
The  rail  sections  are  In  many  systems  of  ample 
conductivity  to  carry  more  than  the  requisite 
current  provided  they  are  perfectly  bonded 
and    properly   connected    by    feeders   with     the 


dynamos.  We  must,  therefo  e,  bond  the  rail 
joint  In  such  a  mechanicat  manner  as 
to  maintain  perfect  electrical  contact,  and  with 
sufficient  metal  to  restore  at  the  joint  nearly  the 
full  conductivity  as  of  the  rail  itself;  and  at  the 
same  time  to  give  the  existing  joint  plates  their 
present  freedom  of  motion. 

It  has  been  found  that  a  system  of  track  with 
faulty  rail  bonds  will  give  a  shock  to  animals  and, 
possibly,  to  human  beings,  should  the  same  be 
brought  into  actual  contact  in  such  a  manner  as 
to  complete  through  them  the  broken  circuit.  It 
will  be  readily  understood  how  difficult  it  is  to 
maintain  proper  inspection  of  the  electric  bond- 
ing where  the  bonds  are  covered  up  by  the  street 
pavement.  Under  such  conditions  the  ground 
circuit  and  the  bonding  escape  inspection  until 
excessive  coal  consumption,  loss  of  current  and 
other  troubles  force  themselves  upon  the  attention 
of  the  street  railway  management. 

Observation  proves  that  a  faulty  rail  bond  will 
show  its  location  in  winter  by  heating,  due  to 
high  resistance,  and  if  snow  be  present  on  the 
ground  around  the  joints  the  snow  is  partially 
melted,  thus  indicating  location  of  fault. 

Let  us  turn  our  attention  for  a  few  moments  to 
the  question  of  the  conductivity  of  the  rails. 

For  the  purpose  of  comparison,  we  will  assume 
that  iron  has  six  times  the  resistance  of  copper. 
(The  actual  proportion  being  1  to  5  63.) 

CARRYING  CAPACITY  OF  RAILS.* 


Area  insq.  inches.. 

Equal  in  area  to  cir- 
cle whose  diame- 
ter is  in   inches. . 

Equivalent  in  cir. 
mils,  to 

Resistance  per  foot 
B.  A.  units 

Equivalent  lo  cop- 
per resistance  in 
in  cir.  mils 

Equivalent  to  cop- 
per rod  whose  di- 
ameter is 

Safe  carrying  ca- 
pacity of  iron 
reckoned  at  M 
that  of  copper  in 
amperes 
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-  5.4874 

2.643 
6,980,000 
.00000845 

1,175,000 

1.13 

390 


10.9748 

3.735 
13,960,000 
.00OO(M82 

2,360,000 

1.533 
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8,702,500 
.00000679 


1,463,000 
1.21 


Eh 


13.7186 

5.90 
17,405,000 
.00000339 

2,926,000 

1.71 

976 


»Prepared  byXJ.  P.  Sandt,  E.  E. 

Note.— In  the  above  statement  the  areas  of  rails  have 
been  determined  by  use  of  the  planimeter.  The  ampere 
cajacityof  iron  has  been  based  upon  the  most  reliable 
data  obtainable.  The  author  believes  that  the  figures 
submitted  are  sufficient  for  comparisons,  but  cannot  guar- 
antee their  absolute  accuracy. 

The  following  table  gives  the  current  strength 
that  can  be  carried  by  iron  wire,  within  doors,  in 
still  air,  and  without  becoming  unbearably  warm 
to  the  hand;  that  is,  not  to  exceed  a  temperature 
of  50°  Centigrade- 
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AMPERES. 

10 

16 

9 

19 

8 

21 

7 

25 

6 

28 

5 

32 

4 

37 

3 

43 

2 

60 

1 

68 

0 

67 

00 

77 

000 

90 

0000 
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1" 

302 
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These  figures  serve  to  show  how  utterly  absurd 
it  is  to  bond  a  track  of  seventy  pound  T  rails  with 
iron  rail  bonds  No.  4  or  No.  0  in  size,  and  to  pre- 
tend to  reinforce  their  conductivity  with  a  No.  0 
iron  or  even  a  No.  0  copper  wire.  It  is  like  lay- 
ing a  twelve  inch  water  main  and  then  putting  a 
one-half  inch  pipe  alongside  to  help  it  out.  The 
No.  0  B.  W.  G.  copper  wire  has  a  resistance  of 
over  twenty  times  the  single  track  of  fifty-six 
pound  T  rails  per  foot  and  the  No.  0  B.  W.  G. 
iron  wire  over  113  times  the  resistance  per  foot  of 
the  same  track.  How,  then,  can  either  of  these 
be  of  any  adequate  assistance  for  conducting  cur- 
rent? 

The  following  diagrams  indicate  the  small 
value  of  a  supplementary  wire  of  either  iron  or 
copper  when  compared  with  the  conductive  ca- 
pacity of  a  properly  bonded  single  track  of  fifty- 
six  pound  rails.  All  the  areas  are  in  accurate 
proportion  for  comparison.  Fig.  1  shows  the 
area  of  a  circle  indicating  the  single  track  of  fifty- 
six  pound  rails.  Fig.  2  represents  the  iron  re- 
duced to  resistance  of  copper.  Fig.  3  shows  the 
No.  1-0  supplementary  copper  wire  and  Fig.  4  the 


No.  1-0  supplementary  iron  wire  reduced  to  re- 
sistance of  copper. 

The  writer  knows  personally  of  several  instances 
where  the  copper  supplementary  wire  has  abso- 
lutely disappeared.  The  writer  believes  that 
ninety-nine  per  cent,  of  the  money  expended  for 
so-called  supplementary  wire  is  absolutely  thrown 
away.  The  same  money  expended  in  other  di- 
rections will  give  more  adequate  return. 

Does  not  this  show  conclusively  that  we  should 
give  our  attention  to  the  more  perfect  bonding  of 
the  rail  joints,  and  also  to  apply  track  feeders  in 
such  a  manner  as  to  fully  utilize  the  conductivity 
of  the  track  and  thereby  make  it  fulfill  the  ser- 
vice of  which  It  is  capable  when  properly  treated? 
We  are  in  error  when  the  track  system  is  named 
as  a  return  circuit.  The  track  system  of  all  elec- 
tric railways  should  really  be  the  positive  side  or 
outgoing  circuit.  The  writer  fully  explained  this 
in  a  brief  article  in  the  /Street  Railway  Journal 
about  a  year  ago.  It  will  be  readily  understood 
that  as  the  current  travels  from  positive  to  nega- 
tive, therefore  any  arc  which  occurs  between  the 
trolley  wheel  and  the  trolley  wire  will  carry 
metal  from  the  trolley  wheel  and  deposit  the 
same  on  the  trolley  wire.     If  the  reverse  method 
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of  connection  is  made,  the  trolley  wire  will  lose 
the  metal,  the  same  being  deposited  on  the  trolley 
wheel,  and  in  time  the  strength  and  conductivity 
of  the  wire  must  be  seriously  impaired,  eventually 
resulting  in  breakages. 

It  is  also  important  that  existing  systems  of 
operating  electric  railwa3's  should  be  promptly 
taken  in  hand  and  the  proper  remedies  intelli- 
gently applied.  The  three-wire  system  has  been 
mentioned  by  some  engineers  as  a  possible  solu- 
tion. 

I  will  here  diverge  for  a  minute  to  state  that  a 
trial  was  made  four  years  ago  under  favorable 
conditions — not  to  avoid  electrolysis,  but  to  save 
copper.  We  developed  physical  difficulties  of 
operation  wlilch  warned  us  to  avoid  the  three-wire 
system  in  future  electric  railway  work. 

I  believe  I  am  safe  in  stating  that  90  per  cent. 
of  the  electric  railways  have  their  systems  so  con- 
structed as  to  largely  restrict  the  conductivity  of 
the  rail  circuit. 

A  one-sided  system  is  fundamentally  wrong. 
The  quantity  of  current  to  be  controlled  is  so 
enormous  that  ordinary  make-shift  methods  will 
not  answer. 

Having  carefully  analyzed  the  whole  matter,  I 
feel  justified  in  recommending  that  we  must 
adopt  the  complete  metallic  circuit  as  the 
standard  for  the  best  electric  railway  practice. 
This  can  best  be  obtained  by  the  following 
method: 

First.  By  so  bonding  the  track  as  to  render 
the  rail  joints  of  as  low  resistance  and  nearly 
equal  conductivity  to  the  rails,  and  to  execute 
this  work  so  as  to  maintain  this  improved  con- 
dition; and 

Second.  The  track  system  must  be  supplied 
with  insulated  feeders  leading  direct  from  the 
bus  bars  in  the  station  to  predetermined  points  of 
the  track  system,  and  thus  oiTer  a  perfect  low  re- 
sistance path  for  this  side  of  the  electric  circuit, 
the  same  as  obtained  with  the  trolley  line  and 
the  overhead  system.  All  of  these  features  and 
improved  methods  have  been  put  in  practice  by 
the  writer. 
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The  only  proper  system  is  one  that  affords  a 
well  insulated  and  complete  metallic  circuit  of 
low  resistance,  that  will  give  an  ample  path  for 
the  complete  unrestricted  circulation  of  the  en- 
tire current  from  pole  to  pole  of  the  dynamo,  thus 
offering  no  inducement  fur  the  current  to  follow 
such  conductors  as  gas  or  water  pipes,  but,  as  it 
were,  actually  robbing  the  earth  of  anj'  desire  to 
carry  the  current.  I  am  not  recommending  ex- 
travagant methods,  but  only  such  as  are  deemed 
essential  for  economy,  and  of  a  practical  nature 
for  reducing  expenses  and  augmenting  dividends. 
The  item  of  cost  cannot  properly  be  urged  as  an 
objection,  because  where  the  whole  construction 
requires  a  large  investment,  every  detail  of  the 
work  should  be  so  executed  as  to  be  permanent 
and  enduring.  If  the  details  are  carefully 
analyzed  it  will  be  found  that  the  cost  of  frequent 
reconstruction,  maintenance  and  renewals  of  rail 
bonds  and  bare  wire  amount  to  an  excessive  rate 
of  interest  on  original  investment,  and  would  soon 
pay  the  small  additional  cost  to  build  a  complete 
metallic  circuit.  The  superior  service  obtained 
from  a  complete  metallic  system  of  low  resistance 
with  the  proper  application  of  insulated  track 
feeders  will,  within  a  brief  period,  more  than  re- 
fund a  reasonable  interest  on  the  investment 
through  the  saving  of  fuel  alone,  not  counting 
other  economies  in  renewals  and  maintenance. 
The  track  feeder  system  will  be  far  less  costly 
than  the  double  trolley  system. 

Whether  track  feeders  should  be  laid  under- 
ground or  erected  overhead  is  a  question  largely 
controlled  by  local  conditions  and  capital  availa- 
ble. I  express  a  preference  for  underground  work 
as  being  more  permanent  and  subject  to  the  least 
cost  for  repairs.  The  original  construction  is  cer- 
tainlj'  more  costly  for  underground.  The  actual 
cost  of  copper  is  the  same  in  either.  The  neces- 
sity of  constant  repairs,  under  existing  methods, 
and  the  damage  to  water  and  gas  pipes  by  elec- 
trolytic action,  simply  proves  that  it  is  but  a 
question  of  time  as  to  how  long  before  electric 
railway  companies  will  be  forced  to  adopt  the 
complete  metallic  circuit.  Where  experience  and 
practical  knowledge  is  applied,  the  cost  will  not 
be  excessive.  It  is  not  difflcult  to  arrive  at  an  ex- 
act method  of  doing  the  work  and  an  accurate 
estimate  of  its  cost. 

The  writer  has  observed  on  some  roads  that 
large  quantities  of  copper  for  return  circuits  have 
been  placed  at  great  expense,  apparently  without 
a  proper  conception  of  how  to  obtain  the  best  re- 
sults. Frequently  a  far  less  amount  of  copper, 
judiciously  applied  for  Improved  distribution  by 
the  feeder  system,  would  give  superior  equaliza- 
tion of  pressure  at  reduced  cost. 

If  for  the  movement  of  cars  singly  or  in  quan- 
tities at  a  high  rate  of  speed  the  electric  current 
is  to  be  distributed  uniformly  over  an  electric 
railway  system,  the  subject  must  be  handled  with 
as  much  soientifio  accuracy  as  is  always  used  for 
a  perfect  system  of  incandescent  lighting,  in 
order  to  obtain  equal  distribution  and  free  flow  of 
current  in  both  sidts  of  the  system. 

The  writer  has  fully  and  completely  provided 
for  all  contingencies  in  the  following  manner: 

First.  By  a  careful  study  of  the  conditions 
under  which  a  system  will  be  operated;  these  im- 
portant points  being  ascertained  with  reasonable 
accuracy,  the  requisite  supply  and  distribution  of 
current  for  the  service  is  determined,  and  the 
system  of  conductors  arranged  to  meet  the  re- 
quirements. For  the  proper  supply  of  electric 
current,  the  important  underlying  principles  of  the 
feeder  system  must  be  thoroughly  understood. 

Second.  The  conductivity  and  current-carry- 
ing capacity  of  the  track  system  is  calculated, 
and  a  system  of  insulated  track  feeders  is  pro- 
vided, leading  from  the  switchboard  in  station 
and  connecting  at  predetermined  points,  and  with 
a  calculated  fall  of  potential. 

Each  feeder  must  be  determined  for  its  maxi- 
mum current  requirements  at  a  stated  drop  in 
potential.  The  actual  work  required  of  the  feeder 
and  number  of  track  feeders  necessary  is  deter- 
mined upon  such  factors  as: 

The  cars  in  service — their  weight,  speed  and 
headway;  the  position  of  power  station  and  the 
geographical  lay  of  the  railway  system;  the 
welsht  of  rails,  and  whether  double  or  single 
track,  and  the  amount  of  load  concentrated  on 
sections  of  track  between  feeder  junctions. 

The  carrying  capacity  or  conductivity  of  the 
sum  total  of  all  the  feeders  of  the  system  will  be 
toun<l  to  give  complete  and  ample  circuit  for  the 
free  flow  of  the,  entire  current  required,  and  to 
take  care  of  extra  heavy  traffic  and  blockades  at 
any  point. 

The  parallel  track  main  is  onlv  applied  in  sec- 
tions of  systems  extending  over  very  large  terri- 
tories and  long  distances. 

The  conductivity  of  the  rails  is  calculated  with 
as  much  care  as  the  overhead  system,  and  when 
the  track  needs  reinforcing,  the  purpose  is 
accomplished  by  laying  a  thoroughly  insulated 
main  line  (not  a    bare  line)  and    making  frequent 


subfeeder  connections  bonded  to  the  track.  If 
used  at  all  this  main  will  be  of  large  size. 

Such  a  system,  accurately  worked  out,  will 
show  by  actual  test  with  Instruments  on  the  cars 
a  surprising  equality  of  electromotive  force 
throughout  a  large  territory. 

A  very  careful  test  has  been  made  with  instru- 
ments on  moving  cars,  throughout  a  system  cov- 
ering forty  miles  of  streets,  with  double  tracks, 
equal  to  eighty  miles  single  track.  The  readings 
showed — maximum  volts,  512;  minimum  volts, 
420,  average  of  electromotive  force  over  entire 
system,  4C0  volts,  the  electromotive  force  in  sta- 
tion, at  bus  bars,  being  530  volts.  The  feeders 
were  calculated  for  10  per  cent.  drop.  The  actual 
average  drop  from  dynamo  to  motor  does  not  ex- 
ceed 13  per  cent. 

This  will  be  found  to  result  in  reduced  fuel 
consumption,  better  working  of  the  motors,  a 
most  satisfactory  reduction  in  repair  accounts, 
and  an  Improved  general  economy  of  the  entire 
system. 

In  the  system  of  distribution  secured  by  the 
above  method,  the  use  of  ground  plates,  rods  or 
other  Insufficient  methods  is  needless;  the  current 
travels  only  over  the  paths  provided  for  it,  and 
electrolysis  of  gas  and  water  mains  is  entirely  ob- 
viated. 


DISCUSSION. 

During  the  reading  of  this  paper  Mr.  Vail  took 
occasion  to  exhibit  a  piece  of  the  six-inch  water 
main  from  city  No.  7  to  which  he  had  referred. 
The  piece  shown  was  about  two  feet  long  and 
was  corroded  entirely  through  its  shell,  making  a 
hole  about  3  Inches  in  diameter  besides  the  eat- 
ing away  of  a  large  part  of  the  adjoining  por- 
tions. He  also  exhibited  two  pieces  of  lead  pipe, 
received  just  before  the  reading  of  the  paper  from 
Trenton,  N.  J.  Both  were  badly  corroded  by  the 
currents  from  the  circuits  of  the  Trenton  Passen- 
ger Railway  Company  from,. the  vicinity  of  whose 
tracks  they  were  taken. 

Mr.  Vail  also  explained  that  corrosion  was  often 
started  in  Iron  water  pipes  by  the  action  of  the 
current  upon  the  lead  with  which  the  joints  were 
calked.  The  corrosion  thus  started  soon  devel- 
oped into  more  serious  trouble  and  caused  a  leak 
in  the  pipe. 

In  addition  to  his  remarks  in  the  body  of  the 
paper  Mr.  Vail  said  that  the  three- wire  system, 
proposed  for  obviating  the  electrolytic  efforts  of 
return  currents,  was  impracticable.  He  had 
tried  to  operate  a  road  on  this  plan  but  found 
that  it  did  not  prevent  these  effects  as  it  was 
thought  It  would.  A  very  bad  specimen  of  cor- 
roded pipe  was  taken  from  a  water. main  near  the 
tracks.  It  was  also  impossible  to  maintain  a  bal- 
ance on  the  two  sides  of  the  circuit  and  after 
much  expense  the  system  was  abandoned. 

J.  J.  Burleigh,  of  Camden,  N.  J.,  asked  Mf; 
Vail  if  he  regarded  fishplates  as  of  any  value  in 
increasing  the  conductivity  of  the  rail  circuit. 
The  reply  was  that  they  could  not  be  considered 
oi  a.ny  permaneM  value,  owing  to  the  movement 
of  the  rails  at  the  joints,  the  consequent  loosen- 
ing of  the  fishplates  and  the  Inevitable  oxidation 
of  the  surfaces  of  contact. 

When  asked  about  the  process  of  electrically 
welding  the  rails  to  secure  a  greater  conductivity, 
Mr.  Vail  said  he  had  had  no  experience  with  that 
method,  and  added  that  he  regarded  the  work  in 
that  line  on  the  tracks  of  the  West  End  load  in 
Boston  as  only  experimental  in  character. 

0.  W.  Wason,  of  Cleveland,  O.,  said  that  he  had 
talked  recently  with  Mr.  Moxham,  of  the  Johnson 
Company,  upon  the  subject  of  that  company's 
experiments  in  the  welding  of  rail  joints.  Their 
first  attempts  were  not  a  success  as  carried  out  on 
the  West  End  lines  in  Boston  and  they  were  in- 
clined to  abandon  the  work,  but  were  urged  on 
by  the  West  End  Company:  they  had  continued 
their  experiments  and  had  later  on  obtained  much 
more  satisfactory  results.  Mr.  Wasou  said  that 
he  was  assured  by  Mr.  Moxham  that  the  Johnson 
Company  was  now  in  a  position  to  guarantee  per- 
fect work  in  the  welding  of  rails.  They  now  have 
two  machines  made  especially  for  the  purpose  at 
a  cost  of  thirty  or  forty  thousand  dollars  each, 
and  had  ordered  two  more  of  the  same  kind.  The 
company  is  now  under  contract  to  weld  150  miles 
of  track  into  continuous  rails  and  some  of  the 
work  is  to  be  done  in  Cleveland.  The  experience 
obtained  in  Brooklyn  had  led  to  a  change  of 
method. 

M.  D.  Law,  of  Washington,  called  attention  to 
the  metallic  circuit  method  employed  by  the  Love 
system  of  underground  traction  as  one  way  of 
avoiding  trouble  from  the  electrolytic  efliects  of 
the  return  currents.  This,  he  said,  was  in  line 
with  Mr.  Vall's  statement  that  the  circuit  must 
be  as  nearly  a  complete  metallic  system  as  possi- 
ble. Mr.  Vail  replied  that  although  the  Love 
system  might  be  all  that  Mr.  Law  had  claimed 
for  it,  It  should  be  remembered  that  there  were 
hundreds  of  thousands  of  dollars  invested  In  over- 


head trolley  systems  whose  defective  working 
must  be  remedied  without  a  change  in  the  gen- 
eral character  of   the  system. 

A  representative  of  the  Commercial  Cable  Com- 
pany, of  New  York,  detailed  the  experience  of  that 
company  in  combatting  the  bad  effects  upon  the 
operation  of  its  cables  of  the  railway  currents 
from  an  electric  railway  between  Brooklyn  and 
Coney  Island,  and  also  ihose  cf  another  road  In 
the  vicinity  of  the  Bronx  river  north  of  New 
York  City.  In  the  former  case  a  difference  of 
potential  had  been  developed  of  8  or  10  volts, 
greatly  interfering  with  the  instruments  of  the 
telegraph  company.  In  the  second  case  a  similar 
difference  was  observed  and  lines  between  New 
York  City  and  Bronxville  had  actually  been 
operated  without  battery  power,  depending  only 
on  the  leakage  currents  of  the  railway. 

Capt.  Brophy,  of  Boston,  spoke  of  the  danger  of 
operating  lamps  and  stationary  motors  on  loop 
circuits  from  street  railway  circuits,  and  said  this 
was  a  feature  of  the  business  to  which  he  had 
strenuously  objected  on  account  of  the  fire 
hazard.  He  thought  this  view  was  supported  by 
the  statements  In  Mr.  Vail's  paper.  Capt.  Brophy 
hazarded  the  opinion  that  the  electric  welding  of 
rail  joints  would  never  be  a  success,  since  the 
constant  necessity  of  replacing  the  chairs,  etc., 
underneath  the  rails  would,  if  the  joints  were 
welded,  be  too  expensive. 

T.  Carpenter  Smith,  replying  to  Capt.  Brophy 
said,  that  the  necessity  for  replacing  rail  chairs 
and  making  other  track  repairs  would  be  obviated 
by  the  removal  of  the  principal  cause  of  these 
troubles— the  rail  joint.  Mr.  Smith  ca,lled  atten- 
tion to  the  Noonan  track  construction  and  its 
success  on  a  piece  of  steam  road.*  if  this  con- 
struction was  so  successful  on  steam  roads  he 
did  not  see  why  a  similar  type  of  track  work 
would  not  answer  as  well  for  street  railway  serv- 
ice. 

Mr.  Wason,  replying  to  Mr.  Smith  said,  that  a 
piece  of  track  1,300  feet  in  length  had  been  laid 
down  in  Cleveland  on  the  same  plan  as  that  used 
in  the  Noonan  system.  The  rails  were  abutted 
closely  together  and  long  fishplates  were  securely 
riveted  with  hot  rivets.  This  track  had  been  in 
service  for  twj  3'ears  giving  perfect  satisfaction 
and  is  still  straight  and  in  perfect  condition.  Mr. 
Moxham  he  said,  had  made  a  blue  print  showing 
that  the  expansion  must  take  place  laterally  in- 
stead of  longitudinally.  It  was  shown  that  when 
rails  were  welded  Into  lengths  including,  say  3  or 
4  ordinary  rails,  a  break  in  the  rail  might  leave 
an  opening  full  seven-eights  of  an  inch  wide, 
while  if  these  were  in  35  or  30-rail  lengths  the 
opening  caused  by  a  break  at  a  weld  would  not  be 
more  than  an  eighth  of  an  inch. 

A  member  suggested  welding  a  flexible  bond  to 
a  large  terminal  and  electrically  welding  this  ter- 
minal to  the  rail.  Mr.  Vail  replied  that  bethought 
this  would  be  too  expensive  to  be  practicable. 


STBEET  RAILWAY  EARNINGS  AT  BTJF- 
FALO,  N.  Y.  AND  COLUMBUS,  O. 


The  net  earnings  of  the  Buffalo  (N.  Y.)  Railway 
Company  for  the  month  of  January,  just  made 
public,  show  an  Increase,  as  compared  with  1893, 
of  $18,337,74,  as  follows: 

1894. 

Gross  earnings $117,881.50 

Operating  expenses    73,373.56 


1893.  Difference. 

flOl. 874.44    Inc.   J16.0Ct7.06 

75,704.34    Dec.      2,330.68 


Net  earnings $  44,507.94        $  26,170.20    Inc.  i$18,337.74 

The  operations  of  the  Columbus  (O. )  Street 
Railway  Company  make  for  the  month  of  Jan- 
uary a  showing  which  is  certainly  satisfactory  be- 
cause there  was  an  increase  of  $10,086  39  in  net 
earnings,  as  compared  with  the  corresponding 
month  of  1893.  Recent  reports  of  other  street 
railway  earnings  have  also  been  of  the  same  en- 
couraging character,  and  are  an  indication  of  re- 
turning normal  conditions.  The  statement  of 
operations  of  the  Columbus  road  for  the  month  of 
January  is  as  follows: 

1894.  1893.  Difference. 

GrOES  earnings $12,193.36  S38,t98-29        Inc.  S  3,995.07 

Dee.     6,091.33 


Operating  expenses  22,678.34 
Net  earnings $19,515.03 


S38,198-29 
28,769.66 


«  9,428.63        Inc.  $10,086,39 


Chicago,  III. — At  the  meeting  of  the  Chicago  City 
Council,  February  26,  an  ordinance  was  passed 
giving  the  North  Chicago  Electric  Railroad  Com- 
pany a  franchise  to  operate  an  electric  ratlwa.y  on 
Milwaukee  avenue  between  Armitage  and  Law- 
rence avenues  and  on  Lincoln  avenue  between 
Wrightwood  avenue  and  North  Fifty-ninth  street. 
D.  H.  Louderback  is  Interested  in  the  proposed 
road. 

■*** 

*For  full  description  and  comments  see  the  Street  KiiL 
"WAT  Gazette,  of  August  26,  1893. 
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CABLE    BAILROAP     ELECTRIC    SIGNALING 
SYSTEM. 


The  Third  Avenue  Cable  Railroad  of  New  York, 
■which  was  opened  a  few  days  since,  extends 
from  li;e  postofflce  to  130th  street,  through  Park 
row,  the  Bowery  and  Third  avenue.  There  are 
two  power  houses,  one  located  at  Bayard  street 
and  the  other  at  Sl.xty-fifth  street.  From  the 
former  the  cable  extends  to  the  postoffioe  and   to 


GENERAI.   FEATURES. 

Placed  between  the  tracks,  at  regular  distances 
from  each  other,  are  manholes,  the  arrangement 
of  which  is  shown  in  Fig.  1.  As  far  as  possible, 
these  manholes  are  located  on  the  north  side  of 
every  other  cross  street,  and  where  the  streets  are 
numbered  they  are  placed  at  those  bearing  even 
numbers.  Where  practicable,  the  boxes  or  man- 
holes  bear   the  same  numbers  as  the  streets  they 


FIG     1.      VIEW  OF  MANHOLE  AND  AUTOMATIC. 


Sixth  street,  about  a  mile  in  each  direction;  from 
the  latter  run  two  lines — one  to  Sixth  street,  a 
distance  of  2i  miles,  and  the  other  to  130th  street, 
a  distance  of  3i  miles. 

It  is  not  the  purpose  of  this  article  to  describe 
the  road  in  general,  but  to  illustrate  an  electric 
signaling  system  embodying  many  new  and   novel 

IB stop  Cable 

^  ^ Go  easy 

.—  ^  ^ Go  ahead:  0.1C. 

FIG.  3.      CODE  OF  SIGNALS. 

points,  which  is  now  being  installed  by  Mr.  Fred. 
Pearce,  the  inventor  and  manufacturer,  of  New 
Y'ork  City.  With  this  apparatus  it  Is  possible  to 
signal  either  power  house  from  any  point  on  the 
road.  There  is  practically  but  one  warning  that 
a  oar  conductor  is  called  upon  to  send  and  that  is 
"stop  the  cable."  In  every  other  case  where  this 
is  not  necessary  he  can  drop   the   cable  from  his 


box  at  Thirty- 
Each  manhole 
B,  from  which 


are  nearest  to:  for  instance,  the 
second  street  Is  numbered  32. 
contains  a  so  called  "automatic,' 
lead  the  wires  of  the  cables  D  to  the  power  house 
and  telephone  stations.  Plug  switches  are  pro- 
vided at  J/,  where  the  wires  of  the  telefhone  <?  T 
can  be  attached  when  it  is  necessary  to  talk  from 


Jan.  24th,  '94. 


three  distinct  sets  of  cable — one  from  the  Bayard 
street  power  house  and  the  other  from  the  Sixty- 
fifth  street  house.  It  would  be  manifestly  foolish 
to  stop  the  cables  operated  from  the  Sixty-fifth 
street  house  when  the  trouble  occurs  at  the  post- 
office  and,  therefore,  only  affects  the  Bayard 
street  cable.  For  this  reason  two  different  gongs 
are  employed.  When  the  larger  gong  rings  it 
means  that  one  of  the  Sixty-fifth  street  cables 
must  be  stopped  instantly  and  the 
engineer  at  the  Bayard  street  house 
knows  that  the  difficulty  is  not 
with  his  line.  At  the  same  time 
an  annunciator  is  droppedaat  the 
signal  box  in  the  Sixty-fifth  street 
house  to  indicate  whether  the  "up" 
or  "down"  cable  from  that  house 
is  in  trouble,  as  shown  in  Pig.  5. 
When  the  smaller  goug  rings  the 
Baj'ard  cable  is  stopped  and  the 
Sixty-fifth  .street  house  ignores  the  ■ 
signal.  So  far,  this  only  provides 
for  the  stopping  of  either  cable, 
and  is  done,  presumably,  by  either 
the  gripmanor  conductor  of  a  car. 
When  the  conductor  raises  the 
cover  of  the  box.  Fig.  1,  he  lifts 
the  automatic  B  by  means  of  its 
handle,  shown  in  Fig.  3.  This 
strikes  one  in  each  power  house 
either  the  large  or  small  gong,  according 
the  location  of  the  automatic  sending  ine 
signal.  This  is  all  he  is  expected  to  do,  except 
to  replace  the  cover,  which  he  cannot  do 
without  first  depressing  the  handle  of  the  auto- 
matic to  the  position  Indicated  in  Fig.  2.  Then 
when  the  cover  is  put  in  place  the  mechanism  of 


on 
to 


FIG.  4. 


Fire  ; 

RECORD  AS  PRINTED  ON  TAPE. 


Automatic  Na.32 


any  manhole  to  any  Other  manhole  or   to  any  of 
the  stations. 

Each  signal  sent  consists  of  a  certain  number  of 
strokes  on  a  gong,  each  having  an  arbitrary  mean 
ing.  One  stroke  means  "stop  the  cable;"  two 
strokes  "go  easy;"  three  strokes  "go  ahead: 
O.  K. ;"  four  strokes,  "fire,"  as  Indicated  by  Figs. 
3  and  4.     In  the  engine  room  of  each  power  house 


the  automatic  is  tripped,  and  the  particular  num- 
ber of  that  box  is  rung  upon  the  gong.  Raising 
the  automatic  to  send  the  first  signal  "winds  up," 
so  to  speak,  the  mechanism  of  the  automatic  so 
that  it  is  prepared  to  send  its  own  number  auto- 
matically when  the  tripping  occurs. 

Every  signal  sent  is  printed  upon  a  tape  and  the 
time  of  its  receipt  is  also  recorded.     The  general 


grip  and  bring  his  car  to  a  stand.still.  This  is  not 
the  only  signal  that  may  be  sent;  the  signals  can 
be  increased  indefinitely  In  number  and  in  addition 
communication  by  telephone  can  be  had  with  any 
one  of  five  stations. 


THE  AUTOMATIC. 

are  two  gongs,  a  large  one  and  a  small  one,  and 
en  these  gongs  the  signals  are  sounded.  Two 
gongs  are  used  in  order  to  distinguish  between  the 
different  portions  of  the  road.  By  referring  to 
Fig.  U  it  will  be  seen  that  the  road  is  operated  by 


.      PIG.    7.      WIRING  INitioTH.  ST.  POWER  HOUSE. 

appearance  of  the  signal  box  at  the  Sixty-fifth 
street  house  is  shown  in  the  engraving.  Fig.  5. 
The  tape.  Fig.  4,  shows  that  on  .Tanuary  34,  1394, 
at  10:45  A.  M.,  a  ^signal  of  Are  was  sent  from  the 
automatic  No. 33.  On  the  signal  box  are  placed  cards 
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showing  the  locations  of  all  the  automatics  and 
general  notices  and  instructions.  The  recording 
apparatus  Is  similar  to  the  stock  tickers. 

When  a  signal  is  received,  the  wrecking  wagon 
from  the  nearest  station  is  sent  to  the  automatic 


neglect  this  dutyiis  not  probable.  His  work,  there- 
fore, is  simple  in  the  e.xtreme  and  is  always  the 
same:  he  lifts  the  cover,  raises  a  handle  and  re- 
places the  cover,  when  he  waits  for  those  in  the 
wrecking  wagon,   who    take    charge.     It   would 
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from  which  the  signal   was 

telephone  by  means  of  which  conversation  can 
be  carried  on  with  either  telephone  station  or 
either  power  house.  After  the  trouble  has  been 
remedied  the  automatic  is  again  brought  into  use 
to  signal  the  engine  room,  the  symbols  used  being 
those  shown  in   Fig.  3.     Tht    automatic  is  raised 


7  WIRES  2  SPARES  8  WIRES  2  SPARES 

FIG.  6.       CABLE    RAILROAD  SIGNALING  SYSTEM. 

sent.  This  carries  a  seem,  under  these  conditions,  that  the  only  error 
he  could  make  would  be  one  of  judgment  in  stop- 
ping the  cable  unnecessarily;  but  as  this  would 
only  cause  a  cessation  of  traffic  for  a  few  mo- 
ments It  would  not  be  serious. 

THE   AUTOMATIC. 

The  automatic  shown  in  the   broken  view,  Fig. 


FIG.  5.      SIGNAL  BOX  IN  65TH.  STREET  POWER  HOUSE. 


once   for   each   time   it  is  desired   to  strike  the 
gong. 

From  the  foregoing  it  will  be  seen  that  the  cable 
can  be  quickly  stopped  by  any  employe  of  the 
company,  the  engineers  considering  the  notice  to 
stop  as  imperative.  Unless  the  conductor  willfully 
neglects  to  replace  the  cover  on  the  box  of  the 
automatic,  the  number  Is  sent   in;  that  he   will 


2,  consists  of  a  bronze  oylindei'^about  9  Inches  long 
by  31  inches  in  diameter,  provided  at  each  end 
with  a  cap.  The  cap  to  the  left  in  the  engraving 
consists  of  a  rubber  covered  metallic  diaphragm 
through  the  center  of  which  passes  the  end  of  a 
frame  carrying. in  its  inner  portion  the  train  of 
gears  by  means  of  which  the  number  of  the  auto- 
matic is  signaled.      The  outer  end  of  the  frame  is 


held  rigidly  in  a  cast-iron  spider  bolted  to  thebo.x 
containing  the  device.  At  the  opposite  end  of  the 
cylindrical  case  is  a  handle  which  is  so  intluenced 
by  the  spring  shown  as  to  be  held  in  either  its 
lowered  position,  as  indicated,  or  in  its  raised  po- 
sition. Remembering  that  the  frame 
carrying  the  gearing  is  Immovable,  it  will 
'■■■  be  seen  that  the  free   end    of  the   cylin- 

der can  be  raised  a  short  distance  by 
means  of  its  handle,  this  being  made 
possible  by  reason  of  Ihe  flexibility  of 
the  diaphragm  mentioned. 

Centrally  in  front  of  the  apparatus 
will  be  noticed  two  conductors,  one  of 
which  leads  to  a  contact  piece  secured 
to  the  frame  while  the  other  leads  to  a 
second  contact  piece  held  to  the  inside 
of  the  cylinder  by  the  screw  shown. 
When  the  free  end  of  the  cylinder  is  de- 
pressed these  contact  pieces  touch  aech 
other  and  the  electrical  circuit  through 
the  automatic  and  the  several  stations  is 
closed.  When  the  end  of  the  cylinder  is 
raised  the  contact  pieces  are  separated, 
the  circuit  is  broken  and  the  gongs  are 
struck  once. 

This  raising  of  the  free  end  of  the 
cylinder  winds  up  the  trdin  of  gears 
against  the  tension  of  a  spring.  This  Is 
accomplished  by  means  of  a  segmental 
gear,  which  engages  with  the  train  and  which 
is  raised  to  wind  the  train  by  the  movement 
of  the  cylinder.  In  the  upper  part  of  the  cylinder 
is  a  diaphragm,  under  the  center  of  which  is  the 
end  of  a  lever,  'the  depression  of  which  releases  a 
catch  and  self  ilie  train  in  motion.  On  the  handle 
Is  a  lug,  whic'i  rests  upon  the  center  of  the  top 
of  the  diaphragm,  directly  over  the  end  of  the 
lever.  The  handle  can  be  depressed  and  the  train 
released  by  hand;  but  should  this  be  forgotten  It 
will  be  readily  understood  that  the  cover  of  the 
box  cannot  be  replaced  without  forcing  the  handle 
down  and  thereby  affecting  the  release.  The  train 
operates  the  mutilated  wheel,  shown  in  the  center 
of  the  engravine,  the  notches  in  which  are  ar- 
ranged to  send  the  signal  33,  the  circuit  being 
broken  every  time  the  brushes  enter  the  notches. 
By  properly  arranging  the  notches  and  the  spaces 
between  each  set  any  desired  number  can  be  trans- 
mitted. 

In  the  free  end  of  the  cylinder  is  placed  a  small 
dash  pot,  the  plunger  of  which  is  united  to  the 
under  side  of  the  case  This  is  provided  In  order 
to  guard  against  the  mechanism  being  injured  by 
a  too  violent  jerking  up  of  the  handle. 

It  is  to  be  noted  that  the  vital  part  of  the  device 
Is  inclosed  in  an  air-tight  sealed  case,  protected 
from  dampnessand  dust.  This  Is  an  important 
point,  as  it  adds  to  the  durability  of  the  device 
and   lessens   the  danger  of  accidents. 

The  wiring  in  the  street  and  in  the  Sixty-fifth 
street  power  house  is  clearly  indicated  in  Figs.  0 
and  7,  respectively.  The  course  of  the  circuit  can 
be  readily  followed  from  any  particular  automatic 
to  the  several  stations.  The  second  telephone 
from  the  right  Indicates  the  central  office,  which 
can  be  rung  up  In  the  usual  way  from  any  auto- 
matic and  connection  made  with  any  desired 
point. 

The  fact  that  the  automatics  are  operated  by 
the  breaking  of  a  closed  circuit  is  a  point  of  the 
greatest  value.  As  is  well  known,  it  means  that 
upon  the  breaking  of  the  circuit  at  any  point  and 
from  any  cause,  the  signal  is  instantly  transmitted 
to  each  station.  If  this  signal  is  not  followed 
within  a  reasonable  time  by  the  number  of  an 
automatic,  the  conclusion  Is  reached  that  the  cir- 
cuit is  broken  and  repair  to  the  line  is  needed. 

Any  derangement  is  instantly  made  known, 
and  until  a  signal  from  an  unknown  source 
is  received,  the  line  is  certain  to  be  in  perfect 
working  shape.  AH  parts  of  the  system  are 
extremely  simple  and  present  few  features  liable 
to  accident.  By  its  use  each  engine  room  is  prac- 
tically placed  under  the  control  of  every  grlpmau 
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on  the  road,  no  matter  at  what  point  he  may  be; 
and  in  case  of  accident  It  provides  means  of  com- 
munication from  the  scene  of  the  accident  to 
headquarters  and  to  all  the  branch  offices. 


THE  RAIL  RETURN. 


B.  TVILLAKD, 
Electrical  Engineer,  New  Orleans  Traction  Comnany. 
The  most  efficient  methods  of  constructing  the 
rail  return  circuits  through  the  rails  in  electric 
railway  practice  involve  problems  of  which  the 
importance  has  been  recently  realized.  It  is 
somewhat  surprising  that  this  very  important 
subiect  has  received  so  little  attention,  while 
others  of  a  comparatively  trivial  nature  have  been 
the  Cause  of  extended  argument.  I  can  conceive 
of  no  single  detail  in  electric  railway  construction 
at  the  present  time  which  is  susceptible  of  greater 
improvement,  and  which  at  the  same  time  is  so 
little  Improved.  We  meet  engineers  who  have 
been  in  the  field  since  the  first  days  of  the  single 
trolley  system,  and  who  have  a-Ivanoed  ideas  of 
modern  construction  but  who  are  still  firm  in  the 
belief  that  the  original  ideas  of  completing  tracli 
return  circuits  have  not  as  yet  been  improved 
upon,  and  that  the  first  methods  are  those  that 
should  be  adopted  to-day. 

I  believe  that  50  per  cent,  of  the  electric  roads 
In  operation  at  the  present  time  are  suiTerers  from 
losses  of  energy  which,  if  the  facts  were  known, 
would  be  directly  traceable  to  the  rail  return  cir- 
cuits. Many  roads  which  are  sufferers  in  this 
way  are  totally  ignorant  of  where  the  trouble  lies, 
although  they  are  conscious  of  the  fact  that  a  loss 
does  e.xist.  Simple  tests,  and  excessive  expense 
for  operation  constitute  plain  demonstrations.  In 
most  instances  where  this  loss  has  been  discovered 
It  has  been  erroneously  ascribed  to  the  overhead 
circuit.  The  consequent  adoption  of  a  mass  of 
overhead  copper  conductors  has  helped  to  remedy 
the  difficulty  but  not  to  the  extent  of  our  calcu- 
lations. 

When  we  stop  to  think  of  the  condition  of  our 
rail  return  circuit,  and  consider  its  conductivity 
compared  with  that  of  the  overhead  feeder  sys- 
tem, we  will  see  at  once,  that  here  is  a  subject  for 
serious  consideration.  ReHection  will  lead  us  to 
believe  that  we  have  been  ignorant.  We  shall 
recall  how  carefully  we  did  our  overhead  con- 
struction la  order  to  avoid  useless  resistances,  and 
leakage,  how  we  made  long  connections  in  our 
feeder  wires,  and  how  particular  we  were  to  have 
each  joint  perfectly  soldered  and  taped,  and 
properly  tied  to  glass  insulators.  All  seems  to  be 
nearly  perfection  here,  but  we  now  turn  to  the 
rail  circuits,  and  consider  how  negligent  we  were 
in  making  a  circuit  for  the  return  current.  We 
admit  at  once  that  we  have  in  our  rails  con- 
ductivity sutHclent  to  carry  many  times  the  quan- 
tity of  current  in  our  overhead  feeder  system,  and 
at  less  loss,  but  when  we  find  that  the  current  for 
the  entire  system  is  supplied  through  perhaps 
two  small  bond  wires  very  poorly  connected  to  the 
rails  at  best,  we  see  that  we  have  two  courses  for 
conductivity  analogous  to_  a  piece  of  wet  string 
and  a  copper  wire.  Rail  joints  when  new  can 
be  considered  auxilary  to  bond  wires,  but  should 
not  be  depended  upon  or  considered  In  practical 
coDSlrucllon.  The  theory  of  using  the  earth  as 
ao  auxiliary  lo  the  rail  circuit  should  have  bien 
exploded  at  the  lime  of  lis  origin,  although  It  Is 
necessary  to  have  ground  plates  to  neutralize  the 
potential  between  the  eailh  and  rails,  as  well  as 
lo  form  a  connictlon  with  the  lightning  arrester. 
The  electrolysis  of  water  pipes  Is  a  very  clear 
proof  of  Imperfect  rail  circuits,  and  Indicates  an 
expenditure  of  energy  which  if  the  resistance  of 
the  rail  circuit  was  reduced  wi^uld  not  have  oc- 
curred. We  must  endeavor  lo  secure  the  least 
possible  resistance  In  our  track  circuit  and  re- 
duce it  to  much  less  Iban  Ibal  of  our  overhead 
conductors,  and  In  order  to  do  Ibis  let  us  look  to 
boiler  boDdlDK  of  our  rail  Joiots,  not  necessarily 
using  heavier  bond   wires,  but  paying  more  atten- 


tion to  the  best  methods  of  attachment,  and  using 
for  bonds  such  dimensions  of  wire  as  may  be 
necessary  to  carry  a  surplus  of  current — more  than 
is  necessary  for  closely  estimated  wants.  Copper 
bond  wires  have  been  found  to  give  the  best  re- 
sults for  general  use  in  the  different  characters  of 
soils  and  I  am  of  the  opinion  that  No  3  O  wire  is 
as  small  as  should  be  used  to  resist  deteriora- 
tions. 


Direct  Coupled  Ball   Eng-ine. 


The  accompanying  illustration  represents  anSO- 
horse  power  Ball  engine  directly  connected  to  a 
Waddell-Enlz  dynamo.  It  shows  the  armature 
mounted  on  the  engine  crank  shaft,  which  is  sup- 
ported on  the  end  by  an  outboard  bearing  resting 
on  an  extended  sub  base.  This  is  a  compact, 
durable,  and  efficient  arrangement,  and  has  given 
the  greatest  satisfaction  in  practice.  The  dis- 
tinctive features  of  this  well-known  engine,  which 
is  made  by  the  Ball  Engine  Company  of  Erie  Pa., 
are  beauty  of  design,  simplicity  and  compactness, 
solidity  and  strength  of  frame,  large  bearings  and 
wearing  surfaces,  excellence  of  materials  and 
workmanship.     The    engine,   is   economical   and 


metropolis.  Homes  would  be  built  upon  acres 
instead  of  feet  of  ground,  and  comfort  and  health 
in  manj'  waj'S  encouraged.  Neighboring  villages 
now  strangers  to  each  other  would  be  brought 
into  closer  touch,  the  cheapened  fare  would  make 
frequent  visitations  possible  to  those  with  whom 
closest  economy  is  necessary,  and  the  fact  that 
passengers  could  gel  on  and  off  the  cars  at  will, 
and  not  be  subjected  to  the  irritating  mental 
strain  of  "catching  the  train,"  would  encourage 
travel  greatly. — Chicar/o  Evening  Journal. 

Suburban  Electric  Lines.— The  electric  rail- 
way has  already  proved  even  more  important  rela- 
tively in  its  application  to  suburban  travel  than 
in  its  use  in  city  streets.  The  limit  of  speed  im- 
posed by  safety  makes  the  trolley  more  valuable 
for  Its  economy  and  facility  than  as  a  means  of 
merely  quicker  transit.  But  on  country  roads 
this  limit  Is  removed,  and  the  great  speed  that 
can  be  attained  while  keeping  the  oar  under  per- 
fect control,  the  ease  and  promptness  of  stopping 
and  starting,  and  the  possibility  of  running 
single  cars  as  often  as  the  amount  of  travel  may 
demand,  without  a  proportionate  increase  of  ex- 
pense, makes  the  electric  line  greatly  superior  to 
the  steam  road  for  suburban  use. — Philadelpliia 
Times. 

Speed  Indicator  Needed. — City  authorities 
may  pass  ordinances  regulating  car  speeds,  with- 
out end,  but  it  is  asking  too  much  of  the  motor- 
man  to  calculate  or  even  to  guess  at  the  speed  of 
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durable,  and  beiug  perfectly  balanced  will  run 
quietly  and  smoothly  under  the  heaviest  and 
most  widely  varying  loads.  The  regulation  is 
such  that  the  engine  will  not  vary  to  exceed  one 
per  cent,  in  speed.  Every  detail  of  oonstruolion 
receives  the  most  careful  inspection,  and  everj' 
engine  is  thoroughly  tested  before  shipment  is 
made. 


Comments  and  Views  of  Contemporaries. 


Improvement  in  Street  Railway  Service. — 
Many  conditions  still  limit  the  electric  car  in  its 
service  to  the  public,  although  the  dangers  at- 
tending the  application  of  electricity  lo  street  rail- 
ways have  been  greatly  diminished.  We  have 
become  accustomed  to  the  electric  cars  and  are 
ready  to  look  out  for  them.  The  men  who  run 
them  are  also  better  trained  to  do  their  duty.  But 
the  present  methods  of  running  these  cars  are 
likely  to  be  greatly  changed  in  a  short  lime.  To 
all  appearances  the  overhead  wires  will  soon  be 
buried  in  the  earth,  and  a  method  of  using  elec- 
tricity will  be  in  operation  that  is  under  belter 
control  than  that  now  In  use,  and  able  to  do  belter 
service. —  /?o«(o«  llerahl. 

Long  Distance  Tholliov  Line, — The  proposed 
line  between  New  York  and  Philadelphia  is  ex- 
pected 10  establish  the  fact  that  a  trolley  lino  of 
indefinite  li'ngth  built  through  a  populous  country 
may  he  a  paying  investment.  Chicago  will  watch 
with  peculiar  interest  the  resttlt.  No  city  in  the 
country  Is  more  favorably  situated  lo  receive  the 
advantages  offered  by  suburban  lines  of  this 
character,  and  the  opportunity  here  olfered  for 
the  successful  operation  ol  several  systems  Is  un- 
excelled. The  effect  would  be  in  every  way  ad- 
vantageous. The  great  wastes  which  now  lie 
between  suburban  stations  all  about  Chicago 
would  be  filled  up.  Now  the  suburban  residents 
huddle  about  the  stations  until  they  are  nearly  as 
badly  crowded  together  as   the   denizens  of  the 


his  oar,  in  addition  lo  his  other  exacting  duties. 
What  is  wanted  is  a  simple  and  reliable  speed 
indicator,  which  will  enable  the  motorman  to  tell 
by  a  glance  liow  fast  he  is  running.  Such  an  in- 
dicator might  be  of  either  the  visual  or  the  au- 
dible type,  or  both  combined,  and  should  be 
arranged  to  give  warning  as  soon  as  the  maximum 
permissible  speed  is  exceeded.  The  slow  horse 
car,  and  the  cable  car  limited  to  a  fixed  maximum 
speed,  evidently  have  never  required  such  an  in- 
dicator; but  that  it  has  become  a  necessary  ad- 
junct for  electric  cars  is  obvious.  We  venture  to 
say  that  its  introduction  will  be  followed  by  a 
reduction  of  the  number  of  "trolley  accidents," 
and  that  the  cost  will  be  but  a  bagatelle  compared 
with  the  reduction  in  the  amounts  now  paid  for 
damages.  We  commend  to  inventors  the  design- 
ing of  an  electric  car  speed  indicator  of  this  class. 
— Kleitriatl  Engineer. 

Speed  ov  Cars. — There  are  several  perplexing 
questions  involved  In  the  problem  of  rapid  transit 
in  the  cities.  The  greater  the  speed  of  the  cars 
the  greater  the  number  of  accidents  that  occur. 
Tlie  people  demand  rapid  transit.  While  we 
enjoy  rapid  transit  people  will  occasionally  get 
killed.  And  yet  we  doubt  if  the  people  will  con- 
sent to  return  lo  the  old  system,  when  it  required 
the  better  part  of  a  half  day  to  make  a  trip  from 
the  wagon  works  lo  Summit  street  and  return. 
It  Is  not  desirable  that  we  return  to  the  old 
system.  The  advantages  of  rapid  transit  more 
than  overbalance  the  misfortune  of  its  casuali- 
lles,  in  permitting  the  people  to  spread  out  over 
a  larger  territory  and  breathe  a  purer  atmosphere. 
Rapid  transit  saves  ten  lives  where  one  is  lost. 
This  does  not  take  into  account  the  Innumerable 
other  blessings  conferred. —  Toledo  ('onnncrrial. 

An  Iowa  Visionary. — Senator  Rowen  has  again 
attracted  altenllcin  lu  himself  by  introduclngabill 
reipiirlng  strret  railway  companies  to  pay  em- 
ployes daily.  Rowen  will  render  at  least  one  use- 
ful service  If  by  his  fantastic  capers  he  shall 
teach  the  people  of  Iowa  the  folly  of  electing 
visionary.  Impractical  preachers  to  the  stale  legis- 
lature.— Dubuque   Teleijriiph. 
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Financial  Notes. 


Long  Island  Traction.— The  consolidation  of  the 
Brooklyn  City  Street  Railroad  Dompany  and  the 
Brooklyn  Heights  Company  with  the  Long  Island 
Traction  was  finally  consummated  last  week  by 
the  election  of  one  management  for  the  entire 
property.  Daniel  F.  Lewis  resigned  the  presi- 
dency of  the  Brooklj'n  City  Railroad  Company 
and  was  elected  to  succeed  Felix  Campbell  as 
president  of  the  Long  Island  Traction  Company, 
the  lessee  of  the  llTies  controlled  by  the  former 
corporation  and  run  by  it.  The  board  of  trustees 
of  the  Traction  Company,  which  was  organized 
under  the  laws  of  Virginia,  and  has  a  capital  of 
$30,000,000,  has  been  changed  by  increasing  the 
number  of  directors  from  five  to  thirteen.  The 
executive  committee  is  comprised  of  Daniel  F. 
Lewis,  E.  W.  Bliss,  Felix  Campbell,  Crowell  Had- 
den,  S.  L.  Keeney  and  Martin  Joost.  Among  the 
new  directors  are  Abraham  Abraham,  of  Abra- 
ham &  Strauss;  W.  S.  Sloan,  of  the  D.  L.  &  W. 
Railroad  Company,  and  James  Timpson,  of  the 
Mutual  Life  Insurance  Company.  The  other 
officers,  besides  President  Lewis,  are  E.  W.  Bliss, 
vice-president;  W.  A.  H.  Bogardus,  general  man- 
ager, and  Cyrus  P.  Smith,  secretary  and  treas- 
urer. The  same  ofBoers  were  chosen  for  the 
Brooklyn  Heights  Railroad  Company. 

Pittsburgh  Central  Traction. — The  annual  meeting 
of  the  Central  Traction  Company  of  Pittsburgh, 
Pa.,  was  held  last  week.  The  total  operating  re- 
ceipts for  the  year  were  about  3  per  cent,  less  than 
those  of  1892,  or  a  decrease  of  $3,400.  The  operat- 
ing e.xpenses  decreased  $4,300,  bat  the  expense  of 
maintenance  increased  about  $6,300.  About  $3,000 
of  this  Increased  cost  was  directly  chargeable  lo 
the  electric  line.  Reference  was  made  to  the  ar- 
rangement with  the  Duquesne  management  by 
which  the  electric  oars  are  to  be  run  around  ihe 
down-town  loop  instead  of  transfer  at  Fulton 
street,  and,  the  cost  is  to  be  $4,030  or  one-half 
that  for  erecting  the  poles.  The  treasurer's  re- 
port shows  the  total  receipts  to  be  $19(1,040. 91  and 
the  total  disbursements  $195,133  04,  leiving  a 
balance  In  bank  of  $917.37.  The  available  assets 
are  placed  at  $26,339.01,  and  the  unavailable  at 
$1,340  340.13,  making  a  total  of  $1  133,479.74.  The 
liabilities  Include  bonds  $375,000,  accounts  pay- 
able $3,448.94  and  bills  payable  $60,000. 

Street  Railway  Stocks. — Valentine  &  McAvoy, 
bankers  and  brokers,  184  Dearborn  street,  said 
yesterday;  "Some  improvement  in  the  wheat 
market  has  reflected  itself  in  all  stock  exchanges 
and  we  have  quite  a  marked  improvement.  West 
Chicago  and  North  Chicago  have  both  advanced 
on  the  shorts  covering  and  a  better  general  feeling. 
This  better  feeling  is  not  confined  to  the  railroads 
alone,  but  is  spreading  In  all  directions.  The  man 
who  waits  to  buy  cheaper  stocks  may  get  left,  for 
when  the  good  news  comes  there  will  be  none,  for 
Wall  street  alwavs  discounts  good  nesvs  a  long 
time  ahead." 

Nashville  United  Electric. — Joseph  H.  Thompson 
and  T.  W.  Wrenne,  receivers  of  the  United  Elec- 
tric, have  filed  their  statement  of  the  nature  and 
amount  of  the  indebtedness  of  that  company  on 
January  9,  1894.  The  claims  filed  aggregate 
nearly  $3  000,000,  of  which  only  some  compara- 
tively small  iiems  are  disputed.  The  principal 
disputed  Item  is  the  $51,050  of  Income  bonds  and 
interest  due  on  them.  The  largest  claim  is  that 
of  the  first  mortgage  bondholders.  The  first 
mortgage  bonds,  due  in  thirty  years,  and  amount- 
ing to  $3,500,000,  were  used  in  part  payment  for 
roads  now  a  part  of  the  United  Electric  system. 

Louisville  Railway.  — At  the  annual  meeting  of  the 
Louisville  Railway  Company  last  week  the  treas- 
urer's report  was  submitted,  showing  that  the 
gross  earnings  for  the  year  were  $1,381,993.88,  and 
the  operating  expenses,  including  taxes,  interest 
and  other  charges,  were  $1,308,555.54,  leaving  a 
net  surplus  of  $73,437  34.  Twenty-nine  miles  of 
road  were  converted  into  trolley  lines  during  the 
year.  At  the  present  time  the  company  operates 
90  miles  of  road  by  electricity  and  55  miles  with 
horses. 

Fori  Worth,  Tex. — The  North  Side  street  railway, 
which  has  been  in  the  hands  of  a  receiver  for  over 
two  years,  will  be  sold  to  the  highest  bidder  on 
the  first  Tuesday  In  April. 


New  Incorporations. 


Jefferson  City,  Mo. — The  Jefferson  City  Bridge  & 
Transit  Company  filed  articles  of  Incorporation 
with  the  circuit  clerk  of  Cole  County.  The  In- 
tention of  the  projectors  is  to  operate  a  line  of 
electric  railway  over  the  bridge,  thus  making 
direct  connection  with  the  Chicago  and  Alton  and 
Missouri,  Kansas  and  Texas  railways  on  the  Cal- 
laway County  side. 


Seattle,  Wash.  — A.  M.  Brookes,  Angus  Mackin- 
tosh, John  Fairfield,  F.  H.  Coe  and  Charles  H. 
Baker  have  filed  articles  of  incorporation  of  the 
Baker  Engineering  Company.  The  concern  is 
capitalized  for  $500,000  and  the  Incorporators 
announce  their  intention  of  engaging  in  the  con- 
struction and  equipment  of  steam  railroads,  and 
cable  and  electric  street  railways. 

Toledo,  0. — The  Toledo,  Maumee  &  Perrysburg 
Electric  Railroad  Company  has  been  Incorporated 
with  a  capital  stock  of  $150,000.  J.  K.  Tiliotson 
will  be  president  and  general  manager  and  Frank 
M.  Ohl  secretary  and  treasurer.  It  is  stated  that 
the  road  will  be  in  operation  by  .Tune  1. 

Indianapolis,  Ind. — The  Farmers  &  Broad  Ripple 
Street  Railway  Company  has  been  incorporated  to 
build  an  electric  railway  in  Indianapolis  and  its 
suburbs.  The  directors  are  Capt  W.  R.  Myers, 
Judge  John  C.  Green,  A.  N.  Fisher,  Henry  Malpas 
and  O,  C.  Myers.     The  capital  stock  Is  $100,000. 

Brockton,  N.  Y.— The  Brockton  Street  Railroad 
Company  of  Brockton,  Chautauqua  county,  has 
been  incorporated,  capital  $10,000;  directors  Owen 
W.  Powell,  T.  C.  Moss  and  C.  F.  Ryckman  of 
Brockton,  and  others. 

Waukegan,  III.— The  Waukegan  Electric  Railway 
Company  has  filed  incorporation  papers,  the  capi- 
tal stock  being  $500,000.  The  incorporators  are 
M.  C.  Van  Fleet,  B.  L.  Jones,  and  W.  C.  Palmer. 

Independence,  la. —  The  Independence  &  Rush 
Park  Street  Railway  Company  has  been  Incor- 
porated with  a  capital  stock  of  $35,000  to  operate 
an  electric  and  steam  railway. 

Elizabeth,  N.  J.— The  Suburban  Railway  &  Elec- 
tric Company  has  been  incorporated  with  a  capital 
stock  of  $750,000. 

Philadelphia. — The  Huntingdon  Street  Connect- 
ing Passenger  Railway  Company  has  been 
Incorporated  with  a  capital  stock  of  $6,000. 


NEWS  OF  THE  WEEK. 


Chattaiooga,  Tenn.— The  Chattanooga  Electric 
Railway  Company  has  filed  a  bill  in  chancery 
against  the  American  Employers'  Liability  In- 
surance Company,  of  New  Jersey.  The  com- 
plainant alleges  that  in  March,  1893,  a  contract 
was  made  with  the  defendant  to  Insure  the  com- 
pany against  all  damages  arising  from  accidents. 
For  the  insurance  the -fee  of  $1  800  was  paid.  The 
amount  of  premium  was  based  on  the  gross  earn- 
nings  of  the  company,  the  insurance  company 
agreeing  to  take  all  risks  for  H  per  cent,  of  the 
gross  earnings.  These  earnings  for  the  ensuing 
year  were  estimated  at  $130,000.  It  was  agreed  at 
the  time  that  in  case  the  earnings  did  not  amount 
to  that  sum  the  insurance  company  should  refund 
the  difference,  and  If  the  earnings  should  exceed 
$130,000  the  railway  company  should  pay  the  in- 
crease demanded  by  the  per  cent.  The  bill 
states  that  the  earnings  have  so  far  only 
amounted  to  $86,908.86,  and  that  the  insurance 
company  by  the  previous  agreement  Is  bound  to 
refund  to  the  railway  company  the  sum  of 
$400.31,  the  difference  between  the  premium 
paid  and  what  is  actually  due.  It  Is  also  alleged 
that  the  insurance  company  has  refused  to  pay 
two  judgments  for  damages  Incurred  while  the 
policy  was  in  f  jrce,  amounting  to  $401  03. 

Norristown,  Pa. — The  Citizens'  Passenger  Rail- 
way Co.  have  decided  on  extension  to  Jeiferson- 
viUe  on  the  west,  and  to  Conshohocken  on  the 
east,  the  work  to  begin  as  soon  as  the  weather 
opens,  in  order  to  have  the  work  completed  for 
the  summer  travel.  The  projectors  of  the  enter- 
prise are  the  Shepp  Brothers,  of  Philadelphia, 
who  own  a  controlling  interest  In  the  Citizens' 
line.  The  Conshohocken  Company,  which  as  yet 
exists  only  on  paper,  is  also  controlled  by  the 
Messrs.  Shepp,  recently  paid  the  borough  of 
Conshohocken  for  a  franchise  giving  them  the 
exclusive  privilege  of  constructing  an  electric 
railway  in  that  borough.  The  present  plan  is  to 
extend  the  Clti  zens'  Line  to  Conshohocken  through 
that  borough  to  Springfield,  and  thence  to  Barren 
Hill,  the  terminus  of  the  Roxborough  Inclined 
Railway,  on  which  electricity  is  being  introduced. 

St.  Louis,  Mo.— The  Missouri  Railroad  Company 
has  decided  to  complete  the  Belt  Line  for  which 
it  secured  a  franchise  some  two  or  three  years  ago 
and  to  equip  it  with  electricity.  The  route  to  be 
traversed  by  the  new  line  is  from  Forest  Park  and 
Lindell  boulevard  south  to  Laclede  avenue,  thence 
east  on  Laclede  avenue  and  Market  street  to 
Thirteenth  street,  north  on  Thirteenth  street  to 
Olive;  thence  east  to  Fourth,  south  to  Chestnut, 
west  on  Chestnut  to  Seventeenth,  south  to  Market, 
then  past  the  Union  Depot  and  west  on  Market 
street  and  Laclede  avenue  to  Lindell  boulevard  and 
Forest  Park.  Poles  have  already  been  placed  on 
Olive  from  Thirteenth  to  Fourth  streets  and  the 
work  will  now  be  pushed  rapidly  forward  to  com- 
pletion. 


Lancaster,  Pa.— The  stockholders  of  the  Lancas- 
ter section  of  the  Pennsylvania  Traction  Com- 
pany have  elected  the  following  directors;  Sena- 
tor J.  J.  Patterson,  J.  Hay  Brown,  John  D.  Skiles, 
B  J.  McGrann,  John  Hertzler,  Michael  Reilly, 
John  S.  Graybill,  Colonel  James  Young,  Carl  F. 
Bspenshade,  J.  W.  B.  Bausman  and  Dr.  M.  L. 
Herr.  The  board  organized  by  electing  Senator 
Patterson  president  and  John  Hertzler  secretary. 
It  is  stated  that  Lancaster  will  be  the  cen- 
ter of  the  system  of  electric  railways  that  will 
reach  from  the  State  capital  to  the  metropolis. 
The  line  from  Harrlsburg  to  Lancaster  will  be 
nearly  straight.  Between  there  and  Philadelphia 
a  number  of  towns  will  be  touched,  the  largest  of 
which  is  West  Chester. 

Philadelphia,  Pa. — An  ordinance  has  been  adopt- 
ed and  signed  by  the  mayor  giving  a  franchise  to 
the  Market  Street,  Richmond  &  Frankford  Ele- 
vated Electric  Railway  Company.  The  road  is  to 
begin  on  the  south  side  of  Filbert  street,  between 
Eighth  and  Ninth  streets,  and  occupy  small 
streets  all  the  way  to  Cheltenham,  Mont- 
gomery county.  It  will  be  eight  miles  in  length 
and  double  track,  and  elevated  on  iron  piers  with 
a  clear  headway  of  not  less  than  fourteen  feet  at 
all  places,  and  not  less  than  twenty  where  it 
crosses  the  tracks  of  a  steam  railroad.  Among 
those  interested  in  the  company  are  G.  Frederick 
Jordan,  G.  Frederick  Keene  and  Theodore  Cramp 
of  Philadelphia;  William  H.  McManuaof  Chester 
and  John  Dougherty  of  Englewood,  N.  J. 

Northampton,  Mass.— At  a  recent  meeting  of  the 
Board  of  Aldermen  the  Electric  Street  Railroad 
was  granted  a  franchise  to  East  Hampton  and 
Williamsburg.  East  Hampton  and  Williamsburg 
have  also  voted  the  requisite  franchises,  so  that 
the  company  can  now  build.  It  will  cost  the 
company  $50,000  to  lay  the  line  to  East  Hampton 
and  about  $70,000  for  the  Williamsburg  extension. 
An  effort  will  be  made  to  get  a  portion  of  the 
work  done  this  winter  to  help  those  who  are  out 
of  employment. 

Richmond,  Va. — A  bill  has  been  introduced  in  the 
legislature  to  incorporate  the  Southern  Railway 
&  Electric  Company  and  to  authorize  it  to  build 
an  electric  railway  from  Richmond  to  some  point 
on  the  Potomac  river,  between  Alexandria  and 
Great  Falls.  The  incorporators  are:  T.  N.  Kend- 
ler,  A.  PizzinI,  Jr.,  G.  D.  Patch,  M.  B.  Ramos, 
Hill  Montague,  W.  C.  Trueman,  M.  L.  Dawson 
and  J.  W.  Gordon. 

Pittsburgh,  Pa. — The  jury  in  the  case  of  Wm.  M. 
Laird  against  the  Pittsburg  Traction  Company 
has  returned  a  verdict  of  $14.3  in  favor  of  the 
plaintiff.  The  suit  was  for  damages  for  being  put 
off  a  car.  A  conductor  refused  to  accept  a  trans- 
fer ticket,  claiming  the  10  minute  limit  had  ex- 
pired. Mr.  Laird  asserted  that  the  conductor 
who  gave  it  to  him  had  punched  It  wrong. 

Allentown,  Pa.— The  Lehigh  Valley  Traction 
Company  has  absorbed  the  Allentown  &  Bethle- 
hem Rapid  Transit  Company.  The  former  com- 
pany opened  its  line  to  Catasauqua  last  October 
and  its  South  Bethlehem  line  has  been  in  opera- 
tion since  JanuiTy,  The  Rapid  Transit  Company 
has  operated  an  electric  railway  for  three  years. 
The  principal  owners  of  the  Traction  Company 
are  Congressman  Tom  L.  Johnson  and  A.  L,  John- 
son of  Cleveland. 

Waterbury,  Conn.- Work  Is  to  be  begun  at  once  on 
the  power  station  of  the  Waterbury  Traction 
Company.  It  Is  to  be  a  brick  structure  183x65 
feet.  The  roof  will  be  furnished  by  the  Berlin 
Iron  Bridge  Company.  It  is  expected  that  elec- 
tric oars  will  be  in  operation  by  June  1. 

Geneva,  N.  Y.^The  Geneva  &  Waterloo  Electric 
Railway  Company,  which  will  build  a  line  to  con- 
nect Geneva  with  Seneca  Falls  and  Cayuga  Lake 
Park,  has  obtained  consents  from  property  own- 
ers, and  It  is  now  considered  certain  that  the  road 
will  be  built. 

Richmond,  Va. — A  bill  has  been  introduced  in- 
corporating the  Fairmount  Railway  Company,  of 
Henrico,  to  build  an  electric  railway.  The  In- 
corp  irators  are  Fred  C.  Brauer,  Jr.,  John  H.  Din- 
neen,  Samuel  H.  Pulliam,  V.  Hechler,  Jr.,  and 
William  T.  Hechler. 

New  York,  N.  Y. — Tests  were  made  recently  of 
the  Boynton  bicycle  railway  system  at  Bellport, 
L.  I., where  a  track  a  mile  and  half  In  length  has 
been  laid.  Speeds  of  40  miles  per  hour  were  made 
according  to  the   reports. 

Chicago,  III. — The  Northwestern  Elevated  Rail- 
road Company  has  forwarded  a  certified  check 
for  $100,000  to  the  city  treasurer  in  compliance 
with  the  terms  of  the  ordinance  granting  the 
franchise  lor  the  North  Side  elevated  system. 

Chicago,  III. — An  ordinance  has  been  introduced 
In  the  city  council  granting  a  franchise  to  the 
North  Side  Electric  Street  Railway  Company, 
which  proposes  to  build  an  electric  road  on  the 
North  Side,  commencing  at  Kinzie  and  Franklin 
streets. 
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Pittsburgh,  Pa. — Oars  are  runnln?  oq  the  Neville 
Island  and  Goraopolis  line  (I'om  Pittsburgh  to  the 
foot  of  Neville  Island.  When  the  line  is  finished 
to  Goraopolis  it  will  be  14  miles  In  length. 

Philadelphia,  Pa.— The  Philadelphia  Traction 
Companv  has  begun  running  trolley  oars  over  the 
North  Inroad  street  extension  of  the  Thirteenth 
and  Fifteenth  street  line. 

Cleveland,  0. — Within  a  few  months  the  Cleve- 
land Electric  Railway  Company  will  build  a  new 
line  e.xtending  through  Burton  street  and  Rhodes 
avenue  to  Newburg  street. 

Altoona,  Pa.— The  work  of  constructing  a  power 
station  on  the  site  of  the  burned  station  has  been 
begun  by  the  Logar.  Valley  Electric  Railway 
Company. 

Gloversville,  N.  Y.  ^The  main  building  of  theCay- 
adutta  Electric  Railway  Company  was  damaged 
to  the  e.'ctent  of  •*10,000  by  fire  on  February  2(5. 

Montreal,  Que. — It  is  likely  that  the  Mountain 
Electric  Railway  Company  will  within  a  short 
time  build  a  road  to  Cote  St.  Antoine. 

Springfield,  Mass. — C.  N.  Hall  has  become  inter- 
ested In  a  project  to  build  an  electric  railway  to 
East  Longmeadow. 

Pittsburgh,  Pa. — The  Citizens'  Traction  line  will 
be  extended  to  Aspinwall. 


PEKSONAL. 


Frank  W.  Child,  president  of  the  Suburban  Trac- 
tion Company  of  Orange,  N.  .T.,  has  sailed  for 
Europe.  He  will  be  absent  for  a  few  weeks,  and 
his  friends  trust  that  the  change  will  greatly  im- 
prove his  health. 


Henry  C.  Payne  has  resigned  his  position  as 
manager  of  the  Milwaukee  Street  Railway  system. 
The  announcement  was  received  with  great  sur- 
prise in  Milwaukee,  although  it  had  been  known 
that  Mr.  Payne  wished  to  be  relieved  of  the  oner- 
ous duties  of  his  office. 


TBADE  NOTES. 


The  Ohio  Brass  Company,  of  MansBeld,  Ohio,  has 
just  issued  its  illluslrated  catalogue  which  will 
be  examined  with  Interest  by  those  who  purchase 
electric  street  railway  supplies.  The  catalogue 
includes  construction  material,  line  devices  and 
car  appliances.  While  the  company  has  not 
heretofore  been  brought  directlj'  Into  contact 
with  those  who  purchase  for  street  railway  com- 
panies, yet  it  has  for  a  long  time  been  manufac- 
turing electric  street  railway  goods,  the  supply 
being  put  on  the  market  by  another  company. 
The  company  has  therefore  had  abundant  ex- 
perience. It  has  facilities  for  manufacturing 
first-class  material,  as  those  who  have  used  it  are 
ready  to  testify. 

The  Ball  Engine  Company,  of  Erie,  Pa  ,  has  made 
a  number  of  recent  installations  In  connection 
with  various  types  of  dynamos.  Among  the  num- 
ber are  two  200  h.  p.  cross  compound  engines, 
directly  connected  to  Siemens  &  Halske  dynamos 
in  the  Lumber  Exchange  Building,  Minneapolis, 
Minn.;  one  125  H.  p.  simple  engine  in  connection 
with  Waddell-Entz  dynamo,  in  the  store  building 
of  Willoughby,  Hill  &  Co.,  Chicago;  one  HO  h.  p. 
engine  In  connection' with  Waddell-Entz  dynamo 
in  the  building  of  Connor,  Craig  &  Co.,  Boston, 
Mass. 


The  Electrical  &  Mechanical  Engineering  &  Trading 
Company,  of  New  York,  engages  in  all  branches  of 
electrical  work  and  it  has  been  eminently  success- 
ful In  ihe  enterprises  with  which  it  has  been 
identified.  The  president  and  chief  engineer  is 
J.  H.  Vail,  whose  name  is  a  guaranty  of  sound 
engineering.  The  company  has  had  large  experi- 
ence in  the  design  and  construction  of  power 
stations  for  electric  light  or  railway  systems,  and 
it  has  been  particularly  successful  in  enlarging 
and  reconstructing  existing  plants.  The  company 
furnishes  expert  service  in  electrical  and  steam 
engineering. 

The  Sterling  Supply  and  Manufacturing  Company,  a 
new  company  organized  under  the  laws  of  the 
State  of  New  York,  has  recently  purchased  all  the 
patents,  tools,  etc  ,  for  manufacturing  thj  Sterling 
fare  registers  and  >he  Monitor  register  now  in  use 
on  a  number  of  roads.  This  companj'  is  also 
prepared  to  manufacture  all  kinds  of  street  rail- 
way supplies  and  specialties.  It  has  now  on  hand 
a  quantity  of  orders  for  the  Sterling  sand  box 
and  fare  registers  which  maintain  their  popu- 
larity with  the  trade. 

The  Taylor  Electric  Truck  Company,  of  Troy  N.  Y., 
has  just  issued  a  new  catalogue  describing  the 
Taylor  improved  electric  truck  and  the  Empire 
state  radial  truck.  The  catalogue  Illustrates  the 
essential  features  of  these  trucks  which  are  es- 
pecially adapted  to  the  severe  service  inevitable 
on  electric  railways. 

The  Westinghous3  Electric  &  Manufacturing  Company 

opened  on  March  1  an  agency  in  the  Mills  Build- 
ing, San  Francisco.  The  company  representative 
will  be  H.  A.  Russell,  assisted  by  Mr.  R.  B.  Elder. 
Both  gentlemen  are  well  known  in  the  electrical 
business  on  the  Paciflo  Coast. 
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Patents  Issued  February  13,  1894. 


514,544.  Track  Drill  Louis  J.  Crecilius,  St.  Louis, 
Mo.,  assignor  to  Andrew  Warren,  same  place. 
Filed  August  1,  1892. 

This  is  the  combination  of  a  drill  with  ils  block  and 
operating  parts  and  the  frame  for  receiving  the  block.  The 
block  and  frame  have  interlocking  parts  to  allow  the  block 
to  be  aajusted  Inrward  and  backward,  and  to  hold  the 
block  in  any  desired  position. 

514,544.  Magazine  Fuse  for  Electric  Currents.  Charles 
E.  .Tones,  Cincinnati,  O,  assignor  to  the  Jones 
Bros.  Electric  Company,  same  place.  Filed 
November  10,  1893. 

This  is  the  combination  of  an  insulating  base,  a  clamp 
thereon  for  a  circuit  wire,  a  series  of  bindiu^^  potts  elec- 
trically connected  to  the  clamp,  a  second  series  of  binding 
posts  insulated  from  each  other  and  terminating  in  con- 
tact springs  arranged  in  a  segmental  seiies,  a  switch  wheel 
having  blades  which  may  come  into  contact  with  any  of 
the  contact  springs,  a  second  binding  clamp  for  a  ciicuit 
wire  eltctrically  connected  with  the  switch  wheel  and 
mechanism  to  serve  to  turn  the  wheel. 

514,561.     Electric  Railway.    Paul  W.  LelHer.   Min- 
neapolis, Minn.,  assignor  to  the  LetHer  Electro- 
Magnetic    Railway     Comi>any,     Chicago,    111. 
Filed  May  13,  1893. 
The  first  claim  of  this  patent  reads  as  follows:    "The 

combination  with  a  car,  or  other  traveling  body,  of  field 


NO.    514,655.' 

magnets  in  the  line  of  travel,  a  non-rolating  armature  on 
the  car,  electric  connections  for  the  field  and  armature 
magnets,  and  an  automatic  rotary  pole  changer  carjied  by 
the  car,  located  in  the  connectious  to  the  ar  jiature  mag- 
nets and  operated  by  the  field  magnets." 

514,586.  Electrical  Transmission  of  Power.  Charles 
S.  Bradley,  Yonkers,  N.  Y.  Filed  June  23, 
1890. 

This  is  the  combination  in  a  system  for  transmitting 
power  of  a  continuous  current  generator,  a  phasing  device 
electrically  conntcted  therewith  for  converting  the  con- 
tinuous current  Into  alternating  currents  of  differential 
phase,  and  an  electric  motor,  the  field  magnet  of  which  is 
charged  by  a  continuous  current,  and  the  armature  of 
which  is  charged  by  the  alternatlDg  currents  of  differen- 
tial phase. 

514,655.  Car  Brake.  John  Kerwin,  Detroit,  Mich., 
assignor  of  one-half  to  Andrew  McBride  and 
John  Campbell,  same  place.  Filed  September 
19,  1893. 

In  this  brake  bands  extend  over  the  tops  of  the  wheels. 
An  evener  extending  horizontally  connects  the  friction 
bands.  An  operating  lever  is  connected  with  the  forward 
end  of  the  band  over  the  front  wheel  so  that  when  this 
band  is  forced  against  the  wheel  the  evener  will  cause  the 
other  band  to  engage  with  the  rear  wheel.  (See  illustra- 
tion). 


514,665.     Pole  for   Electric    Railways.     Edward    W. 

Serrell,    New    York,  N.  Y.      Filed  January   9, 

1893. 

This  is  a  metallic  pole  composed  of  three  or  more  mem- 
bers having  flat  or  plate  bodies  wider  at  one  end    than  at 
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NO.    514/714. 

the  other  and  angle  irons  uniting  the   edges  of   the  plates 
throughout  their  length  at  the  center  of  the  pole. 

514.714.  Bond  Wire  for  Electric  Conductors.  Albert 
Hoffman  and  Joseph  Brozao,  Milwaukee,  Wis. 
Filed  July  5,  1893. 

The  bond  cjraprises  ateraUy  bent  ends  and  suitable 
wushers  with  holes  for  admitting  the  bent  ends.  The 
washers  have  radial  grooves  so  that  the  bond  wire  may  he 
i\mli  with  the  outer  surface  of  the  washers.  (See  illustra- 
tion). 

514.718.  Electric  Railway  System.  Paul  W.  Lef- 
fler,  Minneapolis,  Minn.,  assignor  to  ihe  LefHer 
Electric  Magnetic  Railway' Company,  Chicago,  111. 

The  first  claim  of  the  pate'^t  reads  as  follows: 
"The  combination  with  a  car  or  other  traveling  body,  of 
a  magnetic  titid  extending  along  the  line  of  travel,  a  mag- 
netic armature  carried  by  the  oar.  and  magnetic  po;e 
changing  mechanism,  operating  according  to  the  speed  of 
the  car.  applied  to  one  of  said  magnetic  members,  whereby 
the  foices  of  attraction  and  repulsion  from  said  magnetic 
members  will  cotiperate  in  the  propulsion  of  the  car." 

514,749.     Life    Guard  for  Street    Cars.       Theophile 

Euphrat,  Darien,  Conn. 

The  guard  consists  of  a  catcher  suspended  from  the  bot- 
tom of  the  front  end  of  the  car.  The  front  end  of  the 
scoop  is  slightly  in  advance  of  the  car  and  the  rest  under 
the  car. 

514,763.     Car  Brake  Handle.     John    Marrisett.  Van- 
couver, Canada.     Filed  November  31,  1803. 
This  is  the  combination  with    the  brake  shaft  of  a  pulley 
rigidly  secured  thereon,  a  bracket  loosely  supported  on  the 
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shaft  near  the  pulley,  a  handle  fulcrumed  in  the  bracket 
and  adapted  to  frictionally  engage  the  pulley  ard  a  stop  to 
limit  the  movement  of  the  handle  in  one  direction. 

514,801.    Trolley.    John  A.  Williams,  Altoona,  Pa. 
Filed  October  7,  1893. 


This  is  the  combination  with  a  harp  having  the  edges  of 
its  arms  curved  inwardly  of  removable  shaft  blocks  sealed 
in  sockets  in  the  sides  of  the  harp  and  a  trolley  wheel 
keyed  to  the  t  locks  and  to  integral  portions  of  the  harp. 

514.816.  Car  Replacer.  Albert  S.  Uebose. 
Cuero,  Tex.     Filed  July  18,  1S93. 

The  wedge-shaped  blocks  forming  the  replacer  have 
ears  upon  their  lower  sides  aud  are  connected  by  the  rods 
passing  through  the  ears  and  beneath  the  rails. 

514.8 1 7.  Armature  Connection  for  Dynamos.  O-avl 
Du fault,  Spencer,  Mass.  Filed  October  37, 
1893. 

A  connector  for  commutator  bars  consists  of  an  L 
shaped  piece  of  metal  furnished  with  a  dowel  formed  of 
the  end  of  the  lead  and  with  a  projection  for  retaining  the 
binding  cord. 

514,822  Insulating  Joint.  Emil  F.  Gennert,  Brook- 
lyn, N.  Y.     Filed  August  10,  18i)3. 

This  is  the  combination  of  the  two  sections  provided  at 
adjacent  ends  with  lateral  flanges,  with  a  continuous  cup- 
bhaped  covering  embracing  the  flanges  and  an  insula- 
tion between  the  rin?  and  sections  of  the  cjupling. 

514  827.      Electric     Railway     ''onduit.      Robprt    I. 

Hampton,  Athens,  Ga.     Filed  i\Uy  35,   1893. 

I'he  fifth  claim  of  the  patent  is  as  follows:  "An  electric 
conduit,  consisting  of  a  trolley    rail  chamber,  transverse 


NO.    814,878. 

beams  to  support  the  trolley  rail  and  its  insulating  devices, 
a  drain  way  located  below  and  communicating  with  the 
trolley  rail  chamber  between  said  beams,  aud  cable  ways 
located  on  opposite  sides  of  the  trolley  rail  chamber  and 
closed  in  from  said  chamber  and  from  the  drain  way." 
(See  illustration.) 

514,878.  Electrically  Operated  Street  Indicator  for 
Cars,  Henry  C  Barker,  St.  Louis,  Mo.,  as- 
signor to  Jacob  Stocke,  Jr.,  and  Henry  C.  Beek- 
mann.     Same  place. 

This  is  the  combination  in  a  street  indicator,  of  the 
rollers  carrying  a  traveling  indicator,  a  magnet,  a  core  in 
the  magnet  carrying  a  catch,  a  ratchet  wheel  on  the  shaft 
of  one  of  the  rollers  with  which  the  catch  engages,  and  an 
electrical  conducting  wire  connectPd  to  the  magnet,  and 
means  whereby  the  electrical  current  is  opened  aud  closed 
over  the  conductiug  wire  in  the  movement  of  the  trolley 
or  contact  piece  of  an  electrically  driven  car.  (See  illus- 
tration). 


Vol.  X.  No.  10. 


STREET  RAILWAY  GAZETTE. 


109 


PUBLISHED    EVERY   SATURDAY  BY  TUE 

STREET  RAILWAY    GAZETTE    COMPANY, 

Monadnock  Block.  Chicago. 

CLARENCE  E.  STUMP,  General  Manag-er. 

EDITORS : 
EDWARD  CALDWELL.  J.  W.  DICKERSON. 

Eastern   Department: 
1208  Havemeyer  Building',  New  York. 

Terms  of  subscription  per  year,  postage  prepaid : 

U.  S.,  Mexico  and  Canada  -       -  $3.00 

Foreign  Countries       -       -  -       -  •       $5.00 

Entered  at  the  Chicago  Post  Office  as  Second-class  matter. 

Address  all  communications  and  remittances,  and  make 
drafts,  checks,  and  money  orders  payable  to  Street  Rail 
WAT  Gazette  Company,  Monadnock  Block,  Chicago. 

.  Vol.  X.        Chicago,  March  10.  1894.         No.  10. 


CONTENTS. 


railways,  and  196  companies  have  either  begun 
work  or  are  merely  waiting  lor  local  authority  be- 
fore starting  construction.  This  is  a  somewhat 
different  showing  from  that  which  appears  in  the 
street  railway  directories.  In  one  of  these,  which 
is  supposed  to  be  fairly  reliable,  only  103  compa- 
nies are  noted,  while  its  list  of  projected  roads 
enumerates  only  twelve  enterprises. 
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Mr.  Perry's  Ser-  Because  of  the  delay  on  the  part 
ies  of  Articles,  of  engravers  who  were  to  fur- 
nish illustrations  to  accompany  Mr.  Nelson  W. 
Perry's  series  of  articles  on  "Electric  Railway 
Motors:  Their  Construction  and  Operation,"  the 
publication  of  the  tenth  installment  is  postponed 
to  the  next  issue. 


'Ivania  Pennsylvania  has  no  railway 
Street  Railways,  commission,  and  the  only  offi- 
cial figures  published  concerning  its  street 
railways  are  those  contained  in  the  report 
of  the  Department  of  Internal  Affairs.  This  doc- 
ument has  just  been  Issued,  and  according  to  the 
statements  contained  in  it  hard  times  have  not 
discouraged  the  projectors  of  street  railway  enter- 
prises.     There   are  in  operation  In  the  state  124 


Buying  and  A  suit  of  interest  alike  to  com- 
Selling  Power,  panles  that  sell  and  companies 
that  buy  power  for  operating  street  railways  has 
been  begun  in  Chicago,  and  the  facts  are  pre- 
sented elsewhere  in  this  Issue.  A  company  which 
leased  its  power  did  not  agree  with  the  company 
which  operated  the  generating  plant  upon  items 
In  the  bill  for  the  supply.  xVs  the  disagreement 
could  not  be  adjusted  the  latter  company  threat- 
ened to  abandon  its  service.  The  railway  com- 
pany called  upon  the  court  for  protection,  as  it 
would  have  been  hopelessly  disabled  if  its  supply 
of  current  were  cut  off.  The  court  granted  its 
petition  for  an  injunction  on  the  ground  that  the 
public  would  be  greatly  inconvenienced  if  the  cars 
ceased  to  run.  Without  regard  to  the  merits  of 
this  particular  controversy  such  a  decision  seems 
rather  hard  on  a  company  which  operates  a  plant, 
as  it  removes  its  strongest  argument  to  compel 
payment  for  its  bills,  but  unquestionably  the  pub- 
lic has  reason  to  be  thoroughly  satisfied. 


bllity  for  the  outrages  and  shifted  it  upon  their 
sympathizers.  The  attacks  on  the  cars  assumed 
a  decidedly  serious  aspect,  as  the  rioters  resorted 
to  dynamite  to  further  their  ends.  It  is  certainly 
to  be  hoped  that  the  ccmpany  will  bring  these 
law-breakers  to  justice.  After  a  strike  is  over 
companies  are  too  likely  to  be  lenient  and  to 
abandon  the  prosecution  of  men  who  have  at- 
tempted the  lives  of  employes  and  have  . 
maliciously  destroyed  property.  When  rioters 
begin  to  employ  dynamite  it  is  time  that  they 
were  taught  a  lesson.  For  the  striker.s  no  par- 
ticular sympathy  can  be  entertained  by  those  who 
read  the  dispatches  from  Youngstown,  even  if  it 
is  assumed  that  they  encouraged  In  no  wise  the 
outrages  perpetrated  by  their  fool  friends.  As 
nearly  as  can  be  learned  from  the  reports  _  they 
joined  the  ranks  of  the  unemployed  because  they 
feared  that  their  pay  was  to  be  reduced,  inasmuch 
as  the  pay  of  one  employe  in  another  depart- 
ment had  been  decreased.  At  the  present  time 
wlien  street  railway  companies  are  suffering  from 
hard  times  as  well  as  all  other  business  corpora- 
tions, and  when  so  many  men  are  clamoring  for 
employment,  the  proceeding  was  certainly  a 
foolisli  one  to  say  the  least. 


Profitableness  of  The  utterances  of  the  Massachu- 
Electrio  Roads,  setts  railroad  commission  in  ref- 
erence to  electric  railways  have  not  met  with  en- 
dorsement from  any  quarter  so  far  as  we  are  aware. 
The  board,  so  far  from  considering  electric  rail- 
ways as  more  profitable  than  horse  lines,  was  in- 
clined to  take  a  diametrically  opposite  view.  It 
is  Interesting  to  notice  that  financial  papers  do 
not  share  in  this  oj^inion.  The  Boston  Nries  Bureau, 
which  paj'S  a  great  deal  of  attention  to  all  elec- 
trical properties,  has  this  to  say  in  a  recent  issue: 
"Notwithstanding  the  attack  of  the  populistic 
Massachusetts  railroad  commission  upon  electric 
railways  as  investments,  electric  affairs  are  begin- 
ning to  look  up.  The  recent  complete  demonstra- 
tion of  the  West  End  and  Lynn  &  Boston  roads  to 
the  superiority  of  electric  motive  power  over 
horses,  and  in  some  instances  over  steam,  empha- 
sizes the  advance  in  electric  power  which  has 
been  made  in  so  short  a  time,  and  every  element 
Iq  the  electric  world  seems  working  for  in- 
creased efficiency  and  reduced  cost  of  apparatus." 


Heating  Street    A   bill   has   recently  been   intro- 
Cars.  duced     in     the     Massachusetts 

legislature  providing  that  street  cars  during  five 
months  in  the  year  shall  be  heated  to  a  tempera- 
ture of  60  degrees.  Companies  which  disregard 
the  regulation  are  subject  to  a  fine  of  IS.'i  for 
e  very  trip  made  by  an  unheated  car,  and  police 
are  empowered  to  enforce  the  provisions  of  the 
proposed  law.  It  is  now  generally  recognized  by 
street  railway  men  that  cars  should  be  heated 
during  cold  weather,  and  the  only  grave  question 
relates  to  the  means  which  will  best  serve  the 
purpose.  In  this  view  of  the  matter  tliey  are  in- 
fluenced by  purely  business  considerations  for 
they  have  found  that  whatever  adds  to  the  com- 
forts and  convenience  of  passengers  increases  the 
profits  of  a  company.  Such  a  measure  as  that 
which  we  have  referred  to  is  unreasonable.  When 
cars  make  frequent  stops,  and  doors  are  kept  open 
while  several  passengers  are  entering  or  alighting 
it  is  out  of  the  question  to  lieep  the  temperature 
at  the  proper  height  with  any  means  that  has  yet 
been  devised  for  warming  street  cars. 


The  Strike  at  A  strike  of  street  railway  em- 
Youngstown.  ployes  took  place  at  Youngs- 
town, O.,  a  few  days  ago  and  a  riot  occurred  when 
the  company  attempted  to  operate  its  cars.  The 
usual  attempts  at  destruction  of  property  followed 
and  as  usual  the  strikers  disclaimed   all  responsl- 


Trolley  Lines     The  trolley  system  is  pushing  to 
in  Chicago.       the  front  in  Chicago  with   mar- 
velous persistence.     At  the  last  meeting  of  the 
city  council  ordinances  were  passed  giving   to  the 
company  which  controls  the  surface  roads  in  the 
South  Division  the  privilege  of  equipping  for  elec- 
trical operation  almost  all   its  lines  now  traversed 
by  horse  cars.     The  grant  of  the  franchise  marks 
a  radical  change  in  public  sentiment  in  Chicago, 
in  reference  to  overhead   wires.     Two  years   ago 
action  of   this  character  would   have  been  out  of 
the   question  for  the   public  then  thoroughly  be- 
lieved  In  the  municipal   policy  that  all   electric 
conductors  without  distinction   should  be   below 
the  surface  of  the  ground.     Since  that  time   most 
owners  of  property  located   more  than   a  mile  or 
two  from   the  center  of  the  city  and   situated   at 
some  little    distance  from    the  main  cable  lines, 
have  become  thoroughly  dissatisfied  with  the  sort 
of  transportation  that  animal  power  can  afford, 
and  they  are  now  about  convinced    that  the   only 
hope  for   improvement  lies  in  the   installation  of 
a  trolley  system.     While    they  still    fiud  an    un- 
reasonable degree  of  fault  with  the  overhead  wire, 
they  are  willing  to  accept  it  as  it  is  an   essential 
part  of  the  system  tliat  will  give  them  rapid  tran- 
sit.   It  was  not  to  be  supposed,  however,  that  the 
ordinances  could  be  passed  without  objection;  as 
a  matter  of  fact  the  bitterest    sort  of  opposition 
has    been    developed.     The    opposition  is  of    the 
familiar  character  that  has  been   manifest  when- 
ever an  electric  railway  franchise  has  been  sought 
tor  during  the  last  five  years,  and  the  same  ar- 
guments that  have    been  disproved    a   hundred 
times    are  advanced.     It  seems  to  be  recognized, 
however,  that  the  trolley  is  bound  to  win.    As  one 
paper    says,  "The    trolley  is  here   and  we   must 
make  the  best  of  it;"  and  again,  "it  is  no  use  pro- 
testing against  the  inevitable.     All  argument  and 
appeal    seem  ineffectual  in    Interrupting  the  in- 
vasion of  the  trolley."     A  great  deal  of    pressure 
has  been  brought  to  bear  on  Mayor    Hopkins   to 
induce  him  to  veto   the  ordinances,  but  even  if 
this  movement  succeeds  the  delay  can  not  be  for 
long,  as  the  public   is  demanding  better  street  car 
service  and  it   can  be  afforded  only  by  the  trolley 
system.  When  the  lines  are  in  operation  the  South 
Division  will  be  supplied   with  an   unsurpassed 
system    of  transportation,    and   the    mileage  of 
the  main  cable  lines  will  be  small  compared  with 
the  aggregate  length  of   the  electric   roads.     The 
company  is  already  operating  several  electric  lines, 
but  it   will  need  a    vast  deal  of    new    equipment 
within  and  without  the  power  stations  before  the 
lines  are  ready  lor    service.     The    company  has 
prepared  for  the  large  outlay  which  the  purchase 
of  equipment  will  involve   by  authorizing  a    new 
Issue  of  stock. 
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HENBY  O.  PAYNE  STILL  IN   CHARGE  AT 
MILWAUKEE. 


The  dispatch  sent  from  Milwaukee  iast  weeli 
that  Henry  C.  Payne  would  retire  from  the  Mil- 
waukee Street  Railway  Company,  proves  to  be 
somewhat  inaccurate.  It  is  true  that  Mr.  Payne 
will  no  longer  discharge  the  duties  of  general 
manager,  but  he  will  still  be  connected  with  the 
company  as  its  vice-president,  and  will  shape  its 
financial  policy.  C.  D.  Wyman  will  be  the  new 
manager.  Upon  his  return  from  an  eastern  trip, 
Mr.  Payne  made  the  following  statement: 

"Ever  since  I  became  one  oi  the  receivers  of 
the  Northern  Pacific  I  have  been  trying  to  find 
some  good  man  to  handle  the  details  of  the  street 
car  business,  as  the  entire  thing  was  too  much  for 
me.  Finally  I  found  Mr.  Wyman,  who  Is  a  prac- 
tical street  car  man.  He  will  look  after  the  de- 
tails, relieving  me  of  that  work.  The  story  of  my 
retirement  from  the  road  is,  of  course,  absurd.  I 
remain  at  the  head  of  the  financial  afl'airs  of  the 
company,  and  am  still  vice-president.  I  resign 
nothing,  but  secure  a  man  for  the  detail  work.  I 
believe  we  have  by  all  odds  the  best-conducted 
and  most  complete  street  car  system  in  the  United 
States  at  the  present  time.  A  total  of  nearly 
$5,000,000  in  cash  was  expended  on  the  system,  in 
addition  to  $2,000,000  more  on  new  equipment. 
Last  j'ear  the  net  earnings  of  the  system  were 
less  than  half  of  $5.50,000,  so  you  see  the  company 
is  not  making  an  immense  fortune.  The  com- 
pany had  a  hard  pull  during  the  panic  to  get 
through  all  right.  Its  management  will  remain 
exactly  the  same  as  it  has,  and  I  shall  continue  to 
look  after  the  company's  affairs,  with  a  practical 
man  to  relieve  me  of  the  details." 


DISCONTINUANCE    OP    POWEB  ENJOINED. 


The  Siemens  ,&  Halske  Electric  Companj',  of 
Chicago,  has  been  enjoined  from  cutting  off  ihe 
power  which  it  supplies  for  operating  the  cars  of 
the  Chicago  General  Street  Railway  Company  on 
West  Twenty-second  street.  Bills  for  power  were 
not  agreed  upon  by  the  two  companies  and  the 
electric  company  threatened  to  cutoff  the  supply. 
The  street  railway  company  then  secured  the 
restraining  writ.  A.  W.  Wright,  of  the  Siemens 
&  Halske  Company,  is  quoted  as  saying  that  the 
railway  company's  demand  for  power  was  consid- 
erably in  excess  of  the  original  estimate,  but  when 
the  bill  was  presented  for  the  extra  power,  pay- 
ment was  refused.  "Several  times,"  he  states, 
"we  tried  to  come  to  some  arrangement,  and 
expressed  our  willingness  to  adjust  the  bill  on 
what  they  might  consider  a  fair  basis.  We 
couldn't  get  a  settlement,  so  we  threatened  to  cut 
the  power  off  unless  the  bill  was  paid  or  some 
arrangement  made.  To-day  we  were  served  with 
injunction  papers." 

The  counsel  for  the  company  made  the  follow- 
ing statement  in  supporting  its  position:  "There 
Is  a  small  amount  in  controver.sy  between  the 
street  car  line  and  the  Siemens  Halske  company. 
We  disputed  the  claim,  and  because  we  did  so 
the  electric  company  threatened  to  shut  off  our 
power,  much  as  a  gas  company  deals  with  delin- 
quent consumers.  The  difference  is  that  the  gas 
company  inflicts  discomfort  upon  only  the  con- 
sumer. Here  the  electric  company  would  greatly 
Inconvenience  some  hundreds  of  people  and  Irre- 
parably damage  the  road.  So  we  filed  a  bill  and 
obtained  an  Injunction.  The  amount  at  stake  is 
only  *1,700.  The  electric  company  knows  its 
money  is  safe  and  would  be  paid  over  when  the 
claim  in  controversy  has  been  adjusted." 

C.  C.  Bonney,  one  of  the  ollicers  of  the  railway 
company  subsequently  filed  an  allldavit  in  which 
he  presented  the  facts  as  alleged  by  the  company. 
He  alleges  that  a  contract  was  made  between  the 
street  railway  and  electric  companies  that  the 
latter  was  to  supply  the  necessary  power  at  the 
rate  of  three  cents  for  each  motor  car  mile  and 
one  cent  for  each  trailer  car  mile.  Four  months' 
notice  was  asked  by  the  electric  company,  as  new 


and  powerful  machinery  would  have  to  be  put  up 
In  its  power  house  at  No.  1168  South  Wood  street. 
As  a  temporary  source  of  power  the  electric  com- 
pany afterward  agreed  to  make  use  of  exposition 
apparatus  which  would  supply  not  to  exceed 
ninety  horse  power.  This  plan  was  agreed  to,  Mr. 
Bonney's  affidavit  states,  and  up  to  this  time  the 
street  railway  company  has  only  been  receiving 
ninety  horse  power.  Last  November,  the  defend- 
ant says,  President  Mysenburg,  of  the  electric 
company,  said  the  power  was  costing  too  much 
money  to  furnish  it  at  the  agreed  price  and  asked 
that  the  company  pay  the  actual  cost  of  the 
power.  The  electric  company  accuses  the  railway 
company  of  using  a  large  amount  of  current  for 
"experimental  work."  A  claim  for  $1,733  as  a 
balance  of  account  owing  the  electric  company  is 
referred  to  by  Mr.  Bonney,  who  says  that  it  is 
contrary  to  the  contract  held  by  his  company. 
Eight  hundred  passengers  are  carried  each  day 
between  Lawndale  and  Lincoln  street  on  Twenty- 
second  street,  the  court  is  told,  and  the  stoppage 
of  the  system  would  work  a  great  hardship  on 
these  suburban  residents. 


STBIKE  AT  YOUNGSTOWN,  O. 


The  conductors  and  motormen  of  the  Youngs- 
town  Street  Railway  Compan}'  of  Youngstown, 
O.,  struck  a  few  days  ago  because  the  pay  of  the 
engineer  at  the  power  station  had  been  reduced. 
The  men,  thinking  that  their  own  wages  would 
soon  be  decreased,  determined  at  once  to  show 
their  disapproval  of  any  reduction  by  leaving 
their  places.  The  street  railway  service  was 
completely  disabled,  and  on  Monday  no  effort  was 
made  to  operate  the  cars.  On  Tuesday  it  was  de- 
cided to  send  out  cars.  In  charge  of  the  first  one 
was  Manager  A.  A.  Anderson,  than  whom  no 
pluckier  man  ever  faced  a  mob  of  cowardlj'  riot- 
ers. When  the  car  reached  Central  Square  the 
trolley  wheel  left  the  wire,  and  Manager  Ander- 
son coolly  left  the  car  and  adjusted  it.  A  crowd 
of  considerable  i^roportions  followed  the  car 
hooting  at  the  men  in  charge  and  throwing 
stones  at  the  windows.  The  oar  had  proceeded 
but  a  few  feet  when  the  wheel  struck  a  dj'namlte 
cartridge  on  the  track  and  a  heavy  explosion  fol- 
lowed. Fortunately  no  one  in  the  oar  suffered  in- 
jury. The  car  was  then  run  back  into  the  barns. 
Men  in  charge  of  a  second  car  were  subjected  to 
similar  treatment,  but  they  escaped  serious 
injury,  though  a  second  dynamite  cartridge  was 
exploded  and  the  glass  in  the  windows  and  doors 
was  demolished.  Subsequently  the  rioters  pushed 
two  of  the  cars  to  the  top  of  a  grade  and  released 
them;  they  collided  and  were  badly  damaged. 

The  police  seemed  utterly  powerless  to  prevent 
trouble  and  the  sheriff  was  called  upon  to  sum- 
mon a  posse  for  the  protection  of  the  company's 
men  and  its  property. 

It  was  claimed  by  the  strikers  that  they  were 
not  responsible  for  the  outrages  that  had  been 
perpetrated,  but  that  the  destruction  of  property 
and  the  attacks  on  the  lives  of  those  in  charge  of 
the  cars  were  due  to  zealous  sympathizers. 

No  further  rioting  occurred  on  the  following 
day.  Manager  Anderson  announced  to  the  strik- 
ers that  he  would  refuse  to  recognize  the  union, 
and  stated  that  if  the  men  returned  to  work  they 
must  do  so  as  individuals  and  at  a  10  per  cent, 
reduction  in  wages. 


Proposed  Trolley  Lines  In  Ohicagro. 


At  the  last  meeting  of  the  Chicago  City  Coun- 
cil ordinances  were  adopted  giving  the  Chicago 
City  Itaiiway  Company  franchises  for  operating 
by  electricity  lines  In  the  following  streets: 

Sixty-third  street  between  Cottage  Grove  ave- 
nue and  State  street,  Wallace  street  from  Thirty- 
ninth  to  lioot  street.  Twenty-second,  Twenty- 
sixth,  Thirty-first,  Thirty-ninth,  Fifty-first, 
Seventy-nlntli  street.  Archer  avenue,  from  State 
to  the  Intersection  of  Thirty-eighth  street,  thence 
on  Thirty-eight  street  to  tlu;  terminus.  Forty- 
third   street    from    the   eastern    terminus  west  to 


State  street,  thence  along  State  street  to  Root 
street,  thence  west  along  Root  street  to  the  term- 
inus; Halsted  street  from  Archer  avenue  to  the 
southern  terminus  of  the  tracliS;  Wentworth  ave- 
nue from  Archer  avenue  to  the  southern  terminus; 
Ashland  avenue  from  Archer  avenue  to  the 
southern  terminus;  upon  and  along  Hanover  and 
Wallace  streets;  upon  and  along  State  street  and 
Sixty-third  street,  south  to  its  intersection  with 
Vinoennes  avenue,  and  thence  to  the  terminus. 

It  Is  provided  the  trolley  wires  are  to  be 
suspended  from  center  iron  poles. 

The  passage  of  the  ordinances  has  excited  con- 
siderable opposition  and  the  mayor  has  been  urged 
to  interpose  a  veto. 


BEOBGANIZATION    PLAN    SUCCESSFUL    IN 
ATLANTA. 


The  reorganization  plan  conceived  by  President 
Joel  Hurt,  of  the  Atlanta  Consolidated  Street  Rail- 
way Company,  has  been  scccessful,  and  the  com- 
pany is  now  relieved  of  its  floating  indebtedness. 
Mr.  Hurt,  on  his  return  from  a  recent  conference 
with  bondholders  in  Boston,  gave  out  the  follow- 
ing information  for  publication: 

"It  has  seemed  to  be  the  general  impression 
that  the  reorganization,  if  effected,  would  work 
to  the  interest  of  all  parties  concerned,  and  the 
only  question  was  whether  or  not  the  company 
would  be  able  to  put  the  scheme  through  in  time 
to  avoid  litigation.  Under  the  terms  of  the 
agreement  we  had  until  the  2d  of  March.  On 
February  24  the  required  number  of  bonds  were 
deposited  with  the  trust  companies  with  consid- 
erable margin  more  than  the  number 
needed,  and  we  wired  tlie  fact  to  Atlanta  late  in 
the  afternoon.  The  telegram  was  received  by  the 
companj'  at  2:30  o'clock,  between  which  time  and 
5  o'clock,  all  of  the  floating  Indebtedness,  consist- 
ing of  about  $350,000,  was  paid,  and  a  report  from 
an  expert  examiner  was  mailed  on  the  5:15  o'clock 
train.  Some  of  those  bills  were  paid  in  Boston 
by  Captain  Sanders  and  myself,  but  the  bulk  of 
the  work  was  done  here. 

"The  company  is  entirely  relieved  of  its  floating 
indebtedness,  except  a  portion  of  the  Januarj'  in- 
terest on  the  few  bonds  that  have  not  come  into 
the  agreement.  The  interest  on  all  the  outstand- 
ing bonds  has  been  deposited  with  the  trust  com- 
panies at  the  rate  provided  for  in  the  agreement, 
and  it  is  hoped  that  all  of  the  bondholders  who 
have  not  come  in  will  yet  do  so,  thus  enabling  the 
company  to  issue  a  new  unstamped  bond. 

"'The  readjustment  of  the  affairs  of  this  com- 
pany so  as  to  avoid  litigation  and  save  the  proper- 
ties to  the  present  stockholders,  who  are  chiefly 
Atlanta's  citizens,  means  more  to  Atlanta  than 
one  would  first  Imagine.  While  nearly  all  of  the 
steam  roads  in  the  South  have  been  involved  in 
litigation,  and  almost  without  exception  the  street 
railways  in  Southern  cities  during  the  past  twelve 
months  have  failed  to  earn  their  fixed  charges, 
and  many  of  them  have  been  involved  in  expen- 
sive litigation,  it  remains  to  Atlanta  alone  to  put 
through  a  scheme  of  reorganization  involving  the 
payment  of  a  large  cash  fund  by  her  own  citizens, 
which  has  avoided  expensive  litigation,  and  has 
placed  the  railway  company  on  a  sound  financial 
basis.  This  fact  will  be  appreciated  by  investors 
generally,  and  reflecting  credit  on  Atlanta  will  be 
worth  much  to  other  Institutions  in  this  city. 

"There  is  no  question  of  the  company's  ability 
to  earn  the  interest  on  the  bonds  at  the  reduced 
rate,  but  to  provide  against  any  possible  doubt  on 
this  line  the  interest  has  been  placed  at  3  per 
cent,  for  a  time,  and  thereafter  at  5  per  cent,  for 
the  life  of  the  bond,  and  it  Is  confidently  believed 
that  the  company  will  pay  all  of  its  fixed  charges, 
and  will  within  a  few  years  be  able  to  earn  regu- 
lar dividends  on  the  stock." 


Long  Distance  Thollby  Links. — The  construc- 
tion of  long  distance  trolley  lines  is  going  to  be  a 
feature  of  the  application  of  electric  motive  force 
from  this  time  on.  If  the  storage  battery  is  per- 
fected so  much  the  better;  so  much  less  the  ex- 
pense. *  *  *  The  farmers  adjacent  to  the 
long  trolley  lines  will  have  a  much  shorter  haul 
by  wagon  to  the  nearest  trolley  station.  The  lines 
will  run  in  front  of  many  farmers'  homes,  and 
produce  can  be  loaded  on  cars  right  on  the  farm. 
This  is  no  barren  ideality.  The  movement  has 
already  commenced.  Within  the  first  decade  of 
the  next  century,  now  near  at  hand,  the  wear  and 
tear  of  the  farmers'  animal  motive  power  will  be 
reduced  to  the  minimum  through  the  great  ex- 
tension of  long  electric  trolley  lines  in  the  rural 
regions. — Minneapolis  Journal. 
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MINNEAPOLIS  VESTIBULBD  CAKS. 


The  Twin  City  Rapid  Transit  Company  of  Min- 
neapolis has  been  complylnsr  in  good  faith  with 
the  state  law  which  provides  that  electric  cars 
must  be  provided  with  vestibules.  Certainly  no 
fault  can  be  found  with  the  type  of  vestibule 
which  is  shown  attached  to  the  car  in  the  accom- 
panying illustration.  It  afl'ords  ample  protection 
to  the  motorman,  and  it  does  not  detract  from  the 
good  appearance  of  the  car.  As  far  as  can  be 
learned  the  company  has  solved  the  vestibule 
problem.  If  the  vestibule  proves  satisfactory  in 
service  and  the  protection  for  the  men  does  not 
lead  to  an  Increase  inl  the  list  of  accidents,  the 
question  may  be  considered  disposed  of  as  far  as 
Minneapolis  and  St.  Paul  are  concerned. 

While  the  company  determined  months  ago  to 
comply  with  the  law,  and  while   Mr.   Lowry  had 


and  water  table  are  of  Southern  ash  and  the  floor- 
ing is  of  Southern  pine.  The  vestibules  are  pro- 
vided with  double  windows  throughout  and  the 
glass  is  "A  A"  double  strength.  Trap  doors  are 
arranged  in  the  flooring  to  give  access  to  the 
traclc  switx;hes. 


PBACTICAL  VALUE  OF    FUEL. 


PHILADELPHIA         ELEVATED        ELECTBIC 
ROAD. 


It  Is  stated  that  the  Marlcet  Street,  Richmond 
and  Franlitord  Street  Elevated  Railway,  of  Phila- 
delphia, will  be  modeled  in  all  essential  respects 
after  the  Intramural  road  which  was  In  operation 
at  the  World's  Fair.  The  iron  superstructure  will 
be  fourteen  feet  above  grade  except  at  railway 
crossings  where  the  height  will  be  twenty  feet.  The 
structural  iron  has  been  designed  and  will  be  fur- 
nished   by    the    Midvale  Steel    Company,      the 


THE  MINNEAPOLIS    VESTIBULE. 


favored  the  adoption  of  the  measure  which  made 
the  use  of  the  vestibule  compulsory,  the  equip- 
ment of  cars  did  not  proceed  with  as  much 
rapidity  as  the  local  authorities  wished,  and  pro- 
ceedings were  instituted  against  superintendents 
in  both  St.  Paul  and  Minneapolis.  The  cities  were 
successful  and  fines  were  Imposed  for  the  non- 
equipment  of  cars.  At  the  present  time  there 
seems  to  be  general  satisfaction  with  the  progress 
which  the  company  is  making  in  vestibuling  its 
cars. 

The  illustration  shows  very  clearly  the  style  of 
the  vestibule  adopted.  The  equipment  was  built 
in  the  company's  shops.  When  the  cars  were  run 
into  the  car  house  they  were  stripped  of  every- 
thing with  the  exception  of  the  hood  on  the  end  to 
which  the  vestibule  was  to  be  attached.  New 
platforms  were  built  with  heavier  supporting 
arms  in  order  to  carry  the  increased  weight.  The 
iron  dashers  and  old  style  of  crank  brakes  were 
discarded  and  for  the  latter  wheel  brakes  were 
substituted.  The  buffers,  platform  arms,  headers, 
sub-sills  and  belts  are  of  white  oak,    The    posts 


Phuinixviiie    Bridge    Company,  and    Pittsburgh 
companies. 

The  company  will  pay  to  the  city  as  compensa- 
tion for  its  privileges  one  half  of  one  per  cent,  of 
of  its  gross  earnings, but  this  provision  in  its  fran- 
chise will  not  become  operative  until  two  years 
after  cars  are  in  operation.  The  company  has 
filed  with  the  city  solicitor  a  million  dollar  bond 
to  cover  any  damages  that  may  result  from  the 
construction  of  the  road.  It  is  said  that  the  com- 
pany expects  little  opposition  from  property  own- 
ers in  the  northeastern  section  of  the  city  as  most 
of  them  seem  inclined  to  believe  that  the  elevated 
road  will  benefit  their  holdings.  Work  on  the 
line  is  to  be  begun  at  once. 


Need  of  Good  Bbakes. — As  rapid  transit  is 
demanded  by  tlie  people  the  electric  railway  com- 
panies cannot  be  justly  condemned  for  trying  to 
accommodate  their  patrons.  But  do  they  pro- 
vide the  best  means  to  stop  cars  quickly  to  pre- 
vent accidents?  The  very  best  brakes  should  be 
put  on  the  cars  and  keptinperfect  workingorder. 
— St.  Louis  Republic. 


BY  CHARLES  DESMOND. 

The  question  of  the  economy  of  fuel  is  always 
an  Important  one  among  engineers  and  owners  of 
steam  plants  as  it  constitutes  the  second  largest 
expense  in  the  operation,  and  endless  efforts  are 
being-  made  to  secure  the  best  possible  results 
from  the  plant  as  it  exists;  for  it  is  too  generally 
supposed  that  extensive  changes  will  be  required 
if  any  great  change  be  made  in  the  kind  of  fuel 
used. 

As  a  usual  thing  too  little  consideration  Is  given 
to  the  actual  heat  value  of  the  fuel  used,  for  it  is 
customary  to  appraise  It  according  to  its  adapta- 
tion to  the  conditions  under  which  it  or  other 
fuel  has  been  used  in  the  same  furnace.  Lump 
coal  is  lump  coal,  to  the.  majority  of  users; 
whether  it  has  a'high  heat  value  is  seldom  con- 
sidered so  long  as  it  does  not  ciin'Ker  in  the  fur- 
nace and  requires  but  little  attention  other  than 
Iceeping  the  furnace  supplied;  and  the  kind  that 
calls  for  the  least  attention  and  will  make  all  the 
steam  required  is  usually  considered  the  most 
economical,  regardless  of  the  amount  of  water 
that  can  be  made  into  steam  at  a  given  cost  for 
fuel  and  attendance. 

A  furnace  may  be  adapted  to  the  use  of  one 
kind  of  coal  and  certain  conditions  of  use  and  be 
unsuitable  for  a  different  kind  of  fuel,  other 
methods  of  firing,  or  an  Increased  rate  of  combus- 
tion; and  any  change  made  in  any  of  these  would 
probably  lead  to  the  condemnation  of  the  fuel, 
without  any  particular  effort  having  been  made 
to  make  its  use  conform  to  the  new  conditions. 

Analysis  of  dift'erent  coals  show  a  different 
composition  for  each  and  it  cannot  reasonably  be 
expected  that  equally  good  results  can  be  obtained 
from  each  kind,  even  though  the  heat  value  be 
about  the  same,  when  burned  under  a  similar  set 
of  conditions.  Draft  of  chimney,  opening  in 
grates,  thickness  of  fire  and  various  other  details, 
each  have  an  effect  on  the  results  obtained,  and 
unless  a  given  amountof  experimenting  be  made  to 
ascertain  the  best  set  of  conditions  by  which  the 
greatest  heat  value  may  be  obtained,  any  good 
coal  might  be  rejected  as  unsuitable  when  the  ■ 
only  fault  would  be  that  it  was  not  piroperly 
handled.  So  long  as  economy  of  fuel  is  an  object, 
the  nature  of  the  fuel  should  be  carefully  studied 
and  the  furnace  arranged  to  suit,  or  the  method 
of  firing  made  to  correspond  with  the  require- 
ments. 

A  coal  rich  in  gas— and  such  coals  generally 
have  a  high  heat  value,  often  greater  than  if  they 
were  pure  carbon — must  be  burned  under  such 
conditions  as  will  cause  the  light  gases  to  combine 
with  the  equivalent  of  oxygen,  a  condition  that  is 
not  possible  where  all  of  the  air  supplied  for  com- 
bustion is  drawn  through  the  grate  bars.  The 
layer  of  coal  being  thickest  at  the  time  fresh  coal 
is  added,  the  flow  of  air  through  the  fire  is  checked 
and  a  large  portion  of  this  gas  passes  off  uncon- 
sumed.  There  is,  consequently,  a  loss  of  heat,  or 
rather  a  portion  of  the  gas  is  uncombined  and  the 
heat  that  might  have  been  developed  by  the  com- 
bination is  lost.  Lump  coal,  when  the  pieces  are 
large,  provide  sufficient  opening  for  the  passage  of 
enough  air  to  complete  the  combination,  but,  as  a 
general  thing,  when  the  coal  is  coarse  and  the  air 
space  between  the  lumps  large,  the  air  enters  in 
streams  of  such  size  that  it  fails  to  mix  thoroughly 
with  the  gas  and  the  result  is  as  bad  as  if  the 
supply  of  air  was  insuftlcient,  for  in  either  case 
there  will  be  waste. 

Slack  coal  or  screenings  contain,  pound  for 
pound,  the  same  number  of  heat  units  as  coal 
in  lumps  from  the  same  vein;  but  the  majority  of 
engineers  encounter  great  difficulty  in  getting 
satisfactory  results  from  the  use  of  this  fuel,  while 
others  find  it  all  that  might  be  desired.  This 
difference  in  results  is  due  to  the  methods  of  firing 
and  the  arrangement  of  furnace,  although  the 
latter  does  not  really  have  so  much  effect  as  many 
suppose. 


lis 


STREET  RAILWAY  GAZETTE. 


Mar.  10,  1894. 


Screenings  or  slack  coal,  when  properly 
handled,  may  be  burned  with  fully  as  good  results 
for  steam  making  as  lump  coal  from  the  same 
mine,  but  as  It  is  much  smaller  and  lies  more 
closely  together,  the  same  amount  of  air  cannot 
pass  through  a  fire  of  the  same  thickness  with  the 
same  draft,  consequently  the  finer  coal  must  be 
supplied  in  smaller  quantities  and  oftener  or 
forced  draft  must  be  used.  Forced  draft  is  many 
times  of  great  benefit  in  steam  making  for,  in 
the  majority  of  oases  where  it  is  used,  it  is  shown 
that  more  water  can  be  evaporated  per  square 
foot  of  heating  surface  in  a  boiler  than  when 
natural  draft  is  used.  Forced  draft  can  be  applied 
to  almost  any  furnace  at  very  little  expense  and 
the  results  will  be  more  economically  obtained. 
Changes  from  natural  to  forced  draft  have  nearly 
always  shown  economy  in  the  use  of  fuel,  as  the 
more  intense  fire  has  resulted  in  a  higher  rate  of 
evaporation. 

The  use  of  screenings  or  slack  coal  calls  for  more 
constant  attention  to  the  work  than  when  lump 
coal  is  used  and  is  also  productive  of  greater 
economy  of  fuel,  for  it  is  not  uncommon  that  6  to 
7  pounds  of  water  is  made  into  steam  per  pound 
of  such  fuel,  costing  only  about  $1. .50  per  ton,  as 
against  8J  to  9  pounds  of  water  evaporated  per 
pound  of  lump  coal  costing  not  less  than  $2.50  per 
ton,  and  requiring  no  greater  expense  for  handling 
than  does  the  lump  coal,  thus  making  it  much  the 
cheaper  fuel. 

It  may  be  that  the  closer  attention  required  is 
the  principal  reason  why  there  is  so  much  ob- 
jection to  the  use  of  small   coal  in   plants  where 


It  is  strange  that  so  much  attention  is  given  to 
the  economical  points  of  an  engine  and  so  little, 
usually,  to  getting  the  best  results  from  the  fuel 
used.  If  the  fireman  knows  how  to  handle  the 
cheaper  fuels,  and  attends  to  his  work,  more 
steam  can  be  obtained  for  the  money  expended 
when  the  cheaper  fuels  are  used;  but  if  the  fire- 
man does  not  understand  the  worlc,  no  matter 
how  willing  he  may  be,  economy  and  success  can 
not  always  be  obtained  with  cheap  fuel. 

In  nearly  every  case  where  mechanical  stokers 
are  employed  the  cost  of  steam  Is  materially  less 
than  where  the  firing  is  done  by  hand,  and  this 
result  is  so  universal  that  the  only  reasonable 
conclusion  is  that  the  firing  is  better  done  by  a 
machine  than  by  hand,  and  yet  we  know  of 
several  places  where  firing  Is  done  by  hand  and 
screenings  are  used  as  fuel  and  the  cost  of  steam 
is  less  than  when  lump  coal  was  used.  In  any 
case  a  great  deal  depends  on  the  fireman,  for 
automatic  machinery  requires  more  or  less  atten- 
tion to  keep  It  in  order  and  make  it  give  best  re- 
sults. The  practical  value  of  fuel  depends, 
largely,  on  the  way  in  which  it  is  handled  in  the 
furnace. 


PETERSEN  CONDUIT  SYSTEM. 


The  conduit  system  which  is  Illustrated  in  the 
accompanying  engraving  is  the  Invention  of  H. 
Petersen  of  the  Petersen  Electric  Worlds,  of  Mil- 
waukee. The  system  is  designed  to  overcome 
the  ditticulties  which  have  been  encountered  in 
the  operation  of  conduits  for  railways  because   of 


PETEKSEN    CONDUIT. 


the  duty  is  heavy  and  there  are  no  special  ar- 
rangements for  handling  such  fuel;  but  with 
mechanical  stokers  or  self-fefedlng  furnaces  there 
ls.no  trouble  and  screenings  or  slack,  if  of  fair 
quality,  is  always  an  economical  fuel. 

To  burn  a  given  quantity  of  fuel  in  a  specified 
time  requires  a  chimney  draft  of  suitable 
strength,  and  the  same  weight  of  small  coal  will 
require  thinner  firing  and  more  constant  at- 
tention than  when  lump  coal  is  used.  With  a  good 
strong  draft  and  the  usual  style  of  furnace,  screen- 
ings can  be  used  with  satisfaction  and  economy  if 
the  necessary  attention  Is  given  to  the  firing. 
The  firing  should  be  light  and  often,  keeping  the 
fuel  thinnest  near  the  center  of  the  grates,  allow- 
ing the  fire  to  burn  fastest  there,  keeping  the 
sides  and  corners  of  the  furnace  well  filled,  even 
making  a  small  bank  of  coal  at  these  places,  be- 
cause such  parts  usually  burn  out  the  fastest  and 
leave  spaces  through  which  cold  air  enters  and 
cools  the  furnace,  doing  no  good  nor  assisting 
combustion.  The  center  of  the  flre  should  be 
kept  at  a  white  heat,  as  a  flaming  fire  Is  not  the 
beat  for  steam  making;  then,  by  watching  the 
fire,  and  not  the  steam  gauge,  for  indications  that 
the  flre  needs  replenishing  and  adding  fuel  in 
small  quantities  in  the  places  where  it  burns 
away  the  fastest,  no  great  ditliculty  will  be  found 
In  making  plenty  of  steam  and  as  fast  as  re- 
quired. 


moisture  and  dirt.  As  will  be  seen  from  the 
out  the  principal  feature  of  the  conduit  lies  in  the 
fact  that  it  is  constructed  with  two  longltutlnal 
compartments,  one  of  which  is  arranged  to  con- 
tain the  conductors  while  the  other  Is  designed 
to  carry  ofi"  water  that  may  find  its  way  Into  the 
conduit.  The  latter  compartment  is  connected 
at  intervals  with  sewers.  A  steel  broom  is  at- 
tached to  the  oars  and  is  so  arranged  that  it  will 
sweep  along  any  accumulation  of  water  or  dirt 
into  the  sewer. 

The  second  compartment  is  placed  out  of  the 
line  of  the  slot.  In  the  upper  part  of  the  wall 
between  these  two  compartments  is  an  opening 
provided  with  a  device  by  which  It  Is  kept  closed 
when  the  car  Is  not  passing,  but  so  arranged  as 
to  be  automatically  opened  by  the  trolley  arm. 
In  the  conduit  shown  in  the  engraving  the  device 
consists  of  vertical  strips  of  metal  of  considerable 
length  jointed  and  adapted  to  be  raised  between 
guides.  By  this  means  no  moisture  is  permitted 
to  get  into  the  compartment  containing  the  con- 
ductors, and  the  slot  rail  is  extended  down  far 
enough  to  prevent  any  water  getting  on  the 
closing  device.  As  the  conductor  compartment 
is  thus  to  all  practical  purposes  entirely  shut  off 
from  the  interior  compartment,  and  as,  conse- 
quently, its  temperature  is  the  same  as  the 
temperature  of  the  wall  of  the  conduit.  It  is 
tliought  DO  condensation  will  take  place  in   this 


compartment.  In  a  very  wet  climate,  if  found 
necessary,  a  circulation  of  air  maybe  supplied  to 
this  compartment  by  means  of  a  fan,  but  there 
seems  to  be  hardly  any  reason  why  this  should  be 
required,  especially  as  the  passage  of  the  car  will 
provide  a  considerable  current  of  air. 

Instead  of  using  wires  for  conductors,  it  has 
been  considered  more  reliable  to  employ  iron  or 
steel  contact  rails,  as  shown  in  the  out.  These 
are  divided  Into  sections  of  about  100  feet,  or  any 
other  convenient  length.  Such  section  is  tapped 
on  the  two  main  feeders  and  provided  with  switch 
and  safety  cut-outs  placed  in  manholes,  so  that  if 


FIG.  1.      VAN  GBSTEL  FENDER. 

any  trouble  should  occur,  one  section  can  be 
switched  olf  without  delaying  the  traffic  on  the 
whole  line.  These  contact  rails  can  be  held  in 
position  in  various  ways.  The  whole  compart- 
ment is  finally  coated  with  waterproof  Insulating 
paint.  The  main  feeders  are  laid  in  pipes.  The 
depth  of  the  conduit  is  considerably  less  than 
that  required  for  a  cable  conduit. 

The  trolley  arm  is  provided  with  two  contact 
shoes,  which  nearly  surround  the  upper  part  of 
the  contact  rail,  so  that  they  cannot  jump  the 
conductor.  The  contact  shoes  are  provided  with 
a  swivel  arrangement  so  as  to  take  up  any  un- 
cvenness  of  the  track,  and  by  means  of  springs 
keep  In  proper  contact  with  the  conductors. 
From  each  contact  shoe,  wire  is  laid  through  the 
hol'dw  arm  and  extended  up  to  the  motor,  and  at 
each  end  the  arm  is  hermetically  sealed.  The 
contact  carrier  is  so  arranged  that  the  motorman 
can  from  his  platform,  by  moving  a  lever,  lift 
the  contact  carrier  out  of  the  conduit  at  the  man- 
hole, without    delaying    the  car  for    more  than  a 

minute. 

^ 

VAN  GESTEL  FENDEB. 

The  accompanying  illustrations  show  a  new 
form  of  street  car  fender  Invented  by  Jean  Th. 
van  Gestel  of  New  York.  The  fender  consists  of 
a  fan-like  frame  which  when  out  of  use  Is  re- 
tracted by  a  chain  or  cord  into  a  sheath.  The 
sheath,  B,  Fig.  3,  is  pivoted  on  trunnions  bearing 
in  brackets  attached  to  the  under  side  of  the  car. 
Springs  serve  to  project  the  fender  Into  position 
for  service.     Attached  to  the   forward  end  of  the 


FIG.  a.      VAN  GESTEL  FENDER. 

fender  and  also  to  the  dashboard  is  a  guard  net 
which  provides  means  for  preventing  the  person 
struck  by  the  fender  from  striking  his  head 
against  the  draw  head  or  end  of  the  car.  It  also 
furnishes  something  for  him  to  grasp  and  sustain 
himself  till  the  oar  is  stopped.  The  rays  of  the 
fan  are  connected  by  a  canvas  web  or  other  suita- 
ble material.  The  two  outer  rays  are  connected 
by  rods  that  serve  to  spread  the  fan  as  the  fender 
is  projected.  The  fender  is  put  into  service  by 
the  motorman  striking  upon  the'pln  S,  which  may 
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be  provided  with  a  broad  head.  In  this  way  the 
catches  which  hold  it  in  position  are  released  and 
the  springs  force  the  fender  in  front  of  the  car, 
Fig.  I.  After  the  danger  is  passed  the  fender  is 
easily  wound  bacli  into  the  original  iDosltlon  by  a 
lever. 

SEKPOIiLBT  STEAM  MOTOR  CAK. 


The  Serpollet  steam  tramcar,  which  is  now  in 
service  on  the  line  of  the  Compagnie  des  Tram- 
ways de  Paris  from  La  Madeleine  to  La  Place 
Clichy,  is  shown   in   the   accompanying  illustra- 


in  previous  boilers  made  by  Serpollet.  The  en- 
gine has  two  cylinders  and  as  already  stated  its 
capacity  is  about  20  horse  power  although  double 
that  power  may  be  obtained  by  increasing  the 
steam  pressure.  For  fuel  colie  is  burned  and 
about  (i  lbs.  per  mile  are  consumed.  Only  a 
small  quantity  of  coke,  suflBoient  for  five  or  si.x 
miles,  is  carried. 

The  boiler  is  surrounded  by  a  sheet  iron  circular 
shield  forming  a  chamber  which  is  carried  up  to 
the  roof  of  the  car  where  it  opens  into  the  air.  At  a 
point  about  five  feet  below  the  top  the  chimney  of 
the  boiler  opens  into  this  outside  chamber.  Gases 
from  combustion  and  exhaust  steam  cause  a 
vigorous  draft  in  this  exterior  chamber  and  diffu- 
sion talies  place  before  the  exhaust  into  the  open 
air  commences.  The  flue  is  perfectly  concealed 
in  front  of  the  car.  The  sound  of  the  exhausting 
steam  is  suppressed  by  a  mufller  between  the  ex- 
haust and  the  fiue.  The  vapor  is  not  visible  for 
the  reason  that  the  steam  is  superheated  and  the 
amount  of  smoke  is  extremely  slight  because  coke 
is  burned. 

The  transmission  from  the  engine  Is  effected  by 
means  of  sprocket  chains.  As  thus  equipped 
the  car  mounts  grades  of  5  per  cent,  on  the  Ave- 
nue de  Clichy  at  a  speed  of  ten  miles  an  hour. 


FIG.  3.      SERPOLLET  STEAM  MOTOK  OAIi. 

tions.  M.  Serpollet  has  been  successful  in  apply- 
ing steam  to  several  types  of  road  vehicles,  some 
of  which  have  been  illustrated  in  the  Stkeet 
Railway  Gazette.  Heretofore,  however,  the 
high  pressure  boilers  he  has  used  have  been  lim- 
ited in  size  because  of  the  spiral  form  given  to  the 
tubes  to  five  or  six  horse  power.  Several  modifi- 
cations were  necessary  in  the  boilers  before  tliey 
were  applicable  to  service  in  which  twenty  or 
more  horse  power  were  necessary.  It  is  predicted 
in  La  Nature,  from  which  the  cuts  are  repro- 
duced, that  several  applications  of  the  steam  mo- 
tor may  be  expected  in  Paris,  inasmuch  as  the 
authorities  are  decidedly  opposed  to  an  electrical 


New  York-Philadelphia  Trolley  Iilue. 


Within  a  period  not  longer  than  a  very  few 
weeks  there  have  been  developments  in  the  trolley 
situation  between  this  city  and  Philadelphia  of 
an  exceedingly  interesting  nature,  says  the  Netc 
York  Herald.  From  many  towns  and  cities  be- 
tween here  and  Trenton  have  come  reports  of  the 
workings  of  some  hidden  movement  tending  to- 
ward a  great  system  of  electric  roads,  and  now 
from  Philadelphia  comes  the  news  that  franchises 
have  been  awarded  for  lines  connecting  the  cap- 
itals of  Pennsylvania  and  New  Jersey. 

It  is  now  perfectly  apparent,  in  spite  of  the 
secrecy  with  which  the  men  who  are  behind  this 
great  schpme  have  attempted  to  surround   their 


FIGS.  1  AND  3.      serpollet  TRAMWAY  BOILER  AND  ENGINE. 


system  In  which  overhead  wires  are  employed.  It 
is  claimed  for  the  motor  that  it  is  powerful,  easily 
controlled,  almost  noiseless  as  far  as  the  mechan- 
ism is  concerned,  that  there  is  absolutely  no  sound 
of  the  steam,  and  that  it  does  not  maice  its  pres- 
ence visible  at  the  exhaust 

The  weight  of  the  car  complete  for  operation 
and  occupied  by  forty  passengers  is  about  17,1C0 
lbs. ;  of  this  total  the  engine,  _  boiler,  accessories, 
water  and  fuel  weigh  about  3,300  lbs.  When  a 
trailer  is  carried  with  33  passengers,  as  shown  in 
Fig.  3,  the  total  load  is  33,. '538  lbs.  The  weight  of 
the  motor  and  all  the  accessories  is  only  one-tenth 
of  the  total  which  is  certainly  low. 

The  general  arrangements  of  the  front  part  of 
the  car  are  shown  in  Figs.  1  and  3.  The  tubes  in 
the  boiler  are  of  a  U-form  instead   of  straight  as 


movements,  that  the  great  system  of  through 
trolley  lines  between  New  York  and  Philadelphia 
which  was  once  prophesied  is  by  no  means  the 
chimera  it  was  then  declared  to  be,  but  a  sub- 
stantial fact. 

The  scheme  has  now  been  pushed  to  such  a 
state  of  development  that  secrecy  is  no  longer 
possible.  Nor,  indeed,  is  secrecy  any  longer  nec- 
essary to  the  success  of  the  undertaking,  now  that 
the  terminal  lines  at  both  ends  have  been  secured, 
and  all  that  remains  to  be  done  is  to  properly  lay 
out  and  franchise  a  comparatively  small  section 
of  road  in  the  western  part  of  New  Jersey. 

The  men  who  are  believed  to  be  behind  this 
gigantic  undertaking  are  capitalists  of  great 
wealth  and  large  traffic  interests.  They  already 
control  the  street  railway  business  of  Philadelphia 


and  the  largest  and  most  profitable  railway  system 
of  this  city,  and  they  are  also  the  projectors 
and  owners  of  those  extensive  trolley  roads  that 
centering  at  the  Pennsylvania  railroad  ferry  at  the' 
foot  of  Montgomery  street  in  Jersey  city,  spread 
out  fanlike  on  a  large  section  of  eastern  New 
Jersey,  embracing  Newark,  Elizabeth,  Piainfield 
and  the  numerous  residence  towns  in  the  neigh- 
borhood of  the  Orange  Mountain. 

■ ^Bfc       

Electric  Station  Economics.* 


BY  PROF.  D.  C.  .JACKSON. 

A  great  many  of  the  fires  in  electric  stations 
start  at  the  switchboard.  These  can  be  made 
almost  absolutely  safe,  and,  with  proper  construc- 
tion switchboard  fires  should  be  almost  unknown. 
How  many  stations  have  properly  constructed 
switchboards?  And  how  many  stations  pay  a 
fairly  low  rate  of  insurance?  A  saving  of  3.5  cents 
on  insurance  rates  will  pay  for  considerable  im- 
provement in  the  switchboard.  By  making  the 
improvements  and  insisting  upon  intelligent  in- 
spection by  the  insurance  companies,  the  im- 
proved rates  can  be  secured.  At  the  same  time  a 
guarantee  against  fire  is  obtained. 

This  is  better  than  insurance,  for,  however 
well  the  Insurance  companies  may  treat  one  after 
a  fire,  they  will  never  repay  all  the  losses  incurred. 
Build  switchboards  of  non-combustible  material. 
Marble  is  not  very  expensive  and  is  better  than 
slate.  If  combustible  material  is  used  for  the 
board,  never  make  it  solid,  but  arrange  it  simply 
as  a  skeleton  upon  which  the  instruments  may  be 
secured.  Set  the  switchboard  at  least  two  feet 
(three  feet  is  better)  from  the  wall,  and  have  all 
the  wiring  done  in  the  best  possible  manner  and 
in  plain  sight.  Under  no  circumstances  close  the 
ends  of  the  .space  back  of  the  board,  making  it 
into  a  sort  of  rubbish  closet.  Keep  the  space  all 
around  the  board  light  and  clean.  Nothing  will 
guarantee  neat,  safe  wiring  and  safe  storage  of 
material  except  the  entire  absence  from  the  sta- 
tion of  dark  corners  and  closets.  There  are,  by 
the .  way,  few  station  hands  who  will  wire  a 
switchboard  in  a  neat  and  safe  manner  without 
excessive  expense  unless  they  are  carefully  di- 
rected. The  switchboard  should  be  located  con- 
veniently and  the  instruments  conveniently 
placed  thereon.  The  dynamo  instruments  should 
be  bunched  together,  and  the  different  devices  be- 
longing to  each  Individual  dynamo  circuit  should 
be  placed  in  vertical  rows.  This  avoids  the  prob- 
ability of  the  accidents  to  machinery  which 
are  bound  to  occur  when  the  instruments 
are  irregularly  distributed.  System  at  the 
switchboard  is  just  as  important  to  economy 
as  is  system  in  the  accounting  methods.  Pressure 
indicators,  cuttlng-in  galvanometers,  ground  de- 
tectors and  other  instruments  which  are  common 
to  all  the  dynamos  should  be  placed  where  they 
are  easily  seen  by  a  man  at  the  dynamo  regula- 
tors. Devices  placed  in  the  feeder  circuits  may 
be  placed  either  above  or  at  one  side  of  the  dy- 
namo instruments.  In  any  case,  the  arrangement 
should  be  such  that  extensions  may  be  readily 
made. 

The  number  of  instruments  on  the  dynamo  and 
feeder  circuits  should  never  be  multiplied  unnec- 
essarily. Their  type  and  number  in  any  case 
depend  upon  the  type  of  the  apparatus  and  the 
purpose  for  which  it  is  used.  Thus  arc  light 
plants  require  an  arrangement  which  differs  com- 
pletely from  that  which  is  rsquired  in  alternating 
incandescent  stations,  and  the  latter  differs  from 
that  required  in  stations  supplying  a  continuous- 
current  constant  pressure  distribution.  If  arc 
light  dynamos  with  separate  regulators  or  control- 
lers are  used,  these  should  be  solidly  mounted 
near  the  dynamos  to  which  they  belong.  In  each 
case  the  maximum  of  safety  and  convenience 
should  be  sought  in  the  choice  and  arrangement 
of  the  instruments.  The  arrangement  of  the 
standard    panel    switchboards    of    two    or  three 

^Abstract  of  an  article  in  C'assier's  Maqazine. 
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prominent  manufacturing  companies  may  be  fol- 
lowed with  profit  Where  two  or  more  classes  of 
machinery  are  used,  the  different  types  of  dy- 
namos should  be  set  together  and  the  switch- 
boards should  be  distinct,  but  side  by  side. 

Let  us  drop  the  electrical  question  now  and  go 
over  to  the  steam  side.  We  will  start  with  the 
coal  bin  and  simply  touch  upon  the  instruments 
or  tools  not  generally  used,  but  which  can  usually 
be  advantageously  added  to  the  equipment— that 
is,  which  are  likely  to  add  to  the  dividend-paying 
capacity  of  the  station.  The  first  instrument 
on  this  list  is  a  platform  scale  for  weigh- 
ins  in  the  coal.  Daily  records  of  coal 
consumed  should  be  carefully  kept  and  compared 
with  records  of  the  electrical  output,  day  by  day, 
week  by  week,  and  month  by  month.  Complete 
daily  records  enable  a  station  manager  to  readily 
determine  whether  he  is  getting  the  results  with 
the  least  expense.  The  coal  records  also  enable  a 
direct  comparison  of  the  economy  of  the  different 
grades  of  coal.     Many  station  managers  give   too 


GIBBS'    INTERLOCKING     FOR    ELECTRIC 
STREET    RAILROADS. 


The  rapid  increase  in  the  use  of  electricity  as  a 
motive  power  for  street  railroads  has  emphasized 
the  need  of  more  efBcient  crossing  protection  than 
that  afforded  by  the  vigilance  of  a  motorman  or 
the  bar  of  the  ordinary  crossing  gate,  says  the 
Railroad  Gazette.  The  reasons  for  increased  dan- 
ger at  crossings  with  electric  street  railroads  over 
those  with  horse  car  lines  lie  in  the  greatly  in- 
creased speed  of  the  cars  on  the  former,  their 
great  weight  and  consequent  inertia,  and  the  lia- 
bility of  failure  of  their  source  of  power  bj'  blow- 
ing out  of  fuses,  and  jumping  off  of  trolley  wheel 
by  jolting  over  rough  crossing  frogs. 

The  devices  shown  in  the  accompanying  Illus- 
trations are  the  invention  of  Mr.  George  GIbbs, 
mechanical  engineer  of  the  Chicago,  Milwaukee 
&  St.  Paul  Railway,  and  consist  of  a  Saxby  & 
Farmer  or  other  mechanical  interlocking  ma- 
chine, so  combined  with  the  electric  line  as  to 
enable  the  towerman   to   cut  off  the  current  from 


FIGS.  1  AND  2.      GIBBS  INTERLOCKING  FOR  ELECTRIC  STREET  RAILROADS. 


little  attention  to  this  matter,  simply  purchasing 
the  grade  of  coal  which  happens  to  have  the  low- 
est price  per  ton.  This  Is  frequently  all  right, 
but  sometimes  it  is  not  economical. 

The  coal  shovel  Is  an  Instrument  which  requires 
a  great  deal  of  careful  supervision.  The  coal 
records  and  automatic  records  of  steam  pressure 
serve  this  purpose.  An  automatic  steam  pressure 
recorder  Is  not  an  expensive  instrument.  If  one 
is  properly  Installed  and  Its  Indlciitlons  arc  acted 
upon  by  the  manager,  It  will  soon  save  Us 
cost.  Those  who  have  operated  stations, 
Ixilh  where  pressure  recorders  are  and  are 
not  used,  will  doubtless  be  ready  Uy  bear 
wIlDCgs  to  their  a'lvantagcs.  Thermometers 
in  the  feed  water  pipe  and  in  the  steam  pipe 
arc  not  essential  U>  the  operation  of  a  station, 
but  they  an- certainly  aflvanlagcous.  A  throttling 
calorimeter  maile  of  ordinary  llttlngH  Is  alsfj  ser- 
viceable. The  US';  of  the  thi;rmometcr  and  calor- 
imeter may  lfK)k  like  kid  glove  engineering,  but  If 
one  Ih  anxious  to  get  the  best  result  from  a  sleum 
plant  for  the  leant  cost,  they  should  be  employed. 
They  arc  not  kid  glove  affairs,  but  g'xjd  common 
KjDse  appliances.  Steam  gauges  on  the  boiler 
(good  reliable  ones;  all  will  agree  arc  essential,  but 
It  Is  not  usual  to  put  one  In  the  steam  pipe  near 
the  engine.     It  is  a  good  Idea,  however. 


the  electric  cars  when  necessary  to  block  the  line 
and  thus  make  it  Impossible  to  move  cars  In  dis- 
obedience of  the  signals.  A  derailing  device  Is 
also  provided  to  be  operated  in  paved  streets  to 
prevent  cars  from  coasting  onto  or  over  crossings. 
This  is  of  such  a  nature  that  it  offers  no  obstruc- 
tion to  street  trallic,  and  is  <|uite  free  from  lia- 
bility to  clog  up  with  mud,  snow  or  ice.  It  is 
apparent  that  the  ordinary  form  of  derailer  em- 
ployed on  steam  roads  would  not  fuliili  these  con- 
ditions. 

In  the  general  plan.  Fig.  1,  Is  shown  a  double 
track  crossing  of  a  steam  and  an  electric  raiiro  ad. 
The  tower  is  placrd  In  a  convenient  location  and 
contains  the  interlocking  machine  ^f.  Tlie  pipe 
line  and  wire  lead-outs  for  operatlne  the  switches 
and  signals  on  the  steam  roads  require  no  ex- 
pliinallon.  Similar  lead-outs  are  run  to  the 
scoich-blocks  on  the  electric  lines.  These  blocks 
are  the  e(|ulvalenl,  of  the  derallcrs  on  the  steam 
lines  and  are  placed  at  suitable  distances  from 
the  crossing,  usually  about  M  feet.  Their  con- 
struction Is  such  as  to  derail  acar.  The  signal  Is 
placed  a  few  feet  in  advance  of  the  scotch-block. 
To  effectually  control  the  movemi;nt  of  the  elec- 
tric cars  the  supply  current  Is  placed  under  con- 
trol of  the  tower  man,  through  the  Interlocking 
machine. 


At  a  suitable  distance  (.500  to  1,000  feet)  before 
reaching  the  crossing,  the  trolley  wires  H  are 
broken  by  the  insertion  of  a  circuit  breaker  or  in- 
sulating block,  6',  and  at  a  point  about  30  feet 
from  the  crossing  another  circuit  breaker  /S  is 
inserted.  A  feed  wire  from  this  insulated  section 
C  S  is  run  to  the  switch  F  In  the  tower,  and  this 
switch  is  connected  to  a  lever  in  the  interlocking 
machine.  The  switch  is  supplied  with  current 
by  means  of  the  wire  E,  which  Is  supplied  from 
the  main  line  feeder  T.  Thus,  by  opening  or 
closing  the  switch  F,  the  current  may  be  cut  off, 
or  supplied  to  the  Insulated  trolley  wire  section 
at  will.  It  will  be  noticed  that  the  Insulated  sec- 
tion is  terminated  a  few  feet  from  the  crossing. 
This  is  an  important  provision,  as  it  insures  a 
"live"  section  over  the  crossing  at  all  times,  mak- 
ing it  impossible  for  a  careless  towerman  to  cut 
the  motive  power  from  a  car  which  may  happen 
to  be  on  the  frogs  when  line-clear  has  been  given 
the  steam  road. 

The  details  of  the  scotch-block  are  shown  in 
Fig.  3.  It  consists  of  a  strong  cast  iron  box, 
which  is  set  outside  of  the  rail  and  bolted  se- 
curely to  the  ties,  so  that  its  top  is  flush  with  the 
street  paving.  In  the  top  of  the  box  and  close  to 
the  rail  is  a  3-in.x4-in.  opening.  A  wrought  iron 
plug  A  is  set  in  this  to  form  the  stop-block.  It  is 
raised  and  lowered  by  means  of  the  slotted  crank, 
connected  by  pipe  line  to  the  tower.  It  will  be 
noticed  that  the  line  of  motion  of  this  plug  is 
oblique  to  the  a.xis  of  the  rail,  and  the  crank  hav- 
ing a  throw  of  4  inches,  the  plug  will  in  its  derail- 
ing position  project  some  distance  from  the  box 
and  over  the  railhead.  The  slotted  crank  has  a 
shoulder;  so  that  in  its  upper  position  the  square 
end  of  the  plug  will  rest  upon  this  shoulder  in 
line  with  the  axis  of  arm  and  crank  pin.  The 
plug  will  therefore  be  locked  In  its  extreme  posi- 
tion, and  the  downward  thrust  of  a  car  wheel  will 
be  taken  upon  the  strong  pivot  pin  without  bring- 
ing strain  upon  the  pipe-line  connection.  The 
construction  of  the  block  is  such  that  it  clears 
itself  of  dirt  and  snow,  and  the  moving  parts  are 
effectually  protected  from  such  obstructions, 
drainage  being  provided  through  the  open  bot- 
tom of  the  box. 

Warning  of  the  approach  of  an  electric  car  is 
given  to  the  towerman  by  a  novel  and  simple 
annunciator;  it  consists  of  a  local  battery  bell 
circuit,  actuated  by  a  relay  placed  in  the  loop  of 
the  trolley  wire,  which  is  brought  into  the  tower. 
As  soon  as  a  car  using  current  passes  into  the  in- 
sulated trolley  wire  section,  the  magnet  of  the 
relay  is  energized  and  closes  the  bell  circuit,  giv- 
ing the  alarm. 

This  interlocking  apparatus  has  been  installed 
and  Is  in  satisfactory  working  shape  at  the  grade 
crossings  of  the  Chicago  &  North  Shore  Electric 
road  with  the  Evanston  Division  of  the  Chicago, 
Milwaukee  &  St.  Paul  at  Calvary  and  at  Sheridan 
Park,  111.,  and  it  is  believed  constitutes  the  first 
application  of  the  kind  in  the  country. 

The  cost  of  the  apparatus  Is  less  than  that  of 
an  Interlocking  plant  for  a  plain  crossing  between 
two  steam  roads,  as  fewer  levers  are  used  and  the 
same  pipe  line  is  used  to  actuate  both  the  stop 
block  and  the  signal. 


PuiLADKLrniA  Nnw  YouK  Electric  Railway. 
— The  project  of  an  electric  railway  to  connect 
Philadelphia  ami  New  York  not  only  marks  a 
new  dejiarture,  hut  It  must  be  regarded  as  the 
most  audacious  development  of  the  system  yet 
proposed,  as  the  new  line  would  parallel  two 
steam  railways  which  wciuM  naturally  he  its  com- 
petitors. Daring  as  the  venture  may  seem  in  a 
business  sense.  It  is  to  be  remembered  that  It  will 
have  In  its  favor  the  elements  of  cheaper  cost  for 
road  ciinstruclion,  rolling  stock,  running  ex- 
penses, eic,  wlille  there  Is  a  rcasunable  prohabll- 
ll.y  that  the  lower  fares  and  frequent  trips  wcjuld 
develop  and  build  up  a  new  accommodatiim 
travel. — J'/uliKtclp/i.in  Jlir.urd. 

IOlkcthic  IOi.kvatkd  Roads.— The  time  Is  not 
far  distant  when  elevated  railroads  operated  by 
eleclrlclty  will  furnish  In  part  rajild  transit  to  the 
residents  <if  i]\ir  nwn  and  other  cities.  It  Is  only 
a  (piestlon  nf  time  and  the  perfection  of  necessary 
details. — I'kilnddplUa,  Times. 
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VOOAN  SANDING  DEVICE  AND  DBAW  BAR. 


NOTES  FROM  THE  WASHINGTON  ELECTRIC 
LIGHT    CONVENTION. 


While  the  sanding  of  tracks  seems  simple 
enough,  the  operation  is  not  always  successfully 
accomplished  by  the  means  with  which  cars  are 
provided.  The  tendency  of  sand  to  pacli  or  to 
calse  makes  its  proper  ejectment  a  matter  of  some 
Ittle  difficulty.  If  too  little  sand  is  thrown  out 
it  is  useless,  while  if  too  much  lies  on  the  track 
considerable  power  may  be  necessary   to    over- 


no. 


VOGAN  SANDrNG  DEVICE. 


come  the  friction  while  no  more  adhesion  may  be 
secured  than  If  less  sand  were  used.  Fig.  1  rep- 
resents the  Vogan  sanding  device  which  was  de- 
signed with  a  view  to  securing  the  most  advan- 
tageous distribution  of  sand  on  the  tracks  of 
motor  cars.  This  cut  and  Fig.  2  give  a  side 
elevation  of  a  portion  of  a  car,  and  a  sectional 
view  of  the  sand  hopper  and  its  valve,  with  con- 
duit pipe.  The  valve  is  arranged  to  lift  verti- 
cally off  its  seat,  which  movement  tends  to  stir  or 


The  National  Water  Tube  Boiler  Company,  dis- 
tributed some  very  attractive  folders  giving  in- 
formation in  regard  to  the  merits  of  its  boilers. 

A  new  booklet  describing  Bonnell's  Nubian 
iron  enamel  for  preventing  boiler  scale  was  cir- 
culated at  the  convention  by  the  manufacturers 
of  this  scale  preventive,  the  National  Chemical 
Works  of  Craigin,  111. 

The  Stirling  Company,  of  Chicago,  circulated 
Information  regarding  Its  well-known  boilers  in  a 
handsome  little  memorar.dum  book  and  in  another 
circular  giving  the  details  of  its  competition  with 
other  boiler  manufacturers  at  the  World's  Fair. 
Agent  Scheftler  of  New  York  represented  the 
company. 

The  Eureka  Tempered  Copper  Company  was 
represented  as  usual  by  John  R.  Coftman  who 
made  an  interesting  exhibit  in  one  of  the  hotel 
parlors. 

The  interests  of  McNamara  Bros.,  of  Fair 
Haven,  Vt.,  were  taken  care  of  by  the  "distribu- 
tion of  cards  and  other  literature  describing  their 
slate  and  marble  for  electrical  purposes.  The 
company  has  recently  opened  offices  at  136  Liber- 
t}'  Street,  New  York,  where  George  W.  Zelie  is 
in  charge. 

The  General  Incandescent  Arc  Light  Company 
was  represented  by  H.  A.  Douglas.  The  com- 
pany made  a  handsome  e.xhibit  of  switches  which 
it  is  now  placing  on  the  market. 

Burr  K.  Field,  vice-president  of  the  company 
looked  after  the  interests  of  the  Berlin  Iron  Bridge 
Company,  calling  attention  at  every  opportunity 
to  that  company's  patent  corrugated  iron   roofing 


PIG.  1.       VOGAN 

disintegrate  the  mass  of  sand  immediately  adja- 
cent, should  it  become  packed.  The  lever  oper- 
ated by  the  motorman,  enables  him  to  secure  a 
very  slight  movement  of  the  valve,  which  is  nor- 
mally held  closed  by  means  of  a  spring.  The 
sand,  in  its  passage  through  the  discharge  chute, 
is  deposited  closely  in  front  of  the  wheel,  and 
without  waste. 

Fig.  3  shows  a  steel  radial  draw  bar  for  street 
railway  cars,  in  which  the  spiral  spring  is  in  the 
bar,  allowing  a   direcL  pull   upon  its  spring  on 


FIG.  3.        VOGAN  DRAW  BAR. 

even  the  shortest  curves,  and  preventing  at  all 
times  that  unpleasant  surging  and  jerking,  which 
is  experienced  in  the  operation  of  trailers.  Both  the 
sanding  device  and  draw  bar  which  are  patented 
are  Introduced  by  F.  Way  land  Brown,  of  Cleve- 
land, O. 


Chicago,  III. — Judge  Tuley  has  vacated  the  in- 
junction secured  by  property  owners  on  West 
Twenty-Second  street  preventing  the  Chicago 
General  Street  Railway  Company  from  construct- 
ing a  portion  of  its  road  on  that  street. 


SANDING  DEVICE. 

In  use  in  the  station  of  the  United  States  Electric 
Light  and  Power  Company  in  Washington. 

Benj.  R.  Western,  who  has  always  been  a  fa- 
miliar figure  at  the  electric  light  conventions, 
was  on  hand  as  usual  looking  after  the  interests  of 
his  clients  and  distributing  literature  pointing  out 
the  advantage  ot  doing  business  through  an 
established  advertising-  bureau. 

C.  S.  Van  Nuis  looked  out  for  the  interests  of 
'Ajax"  switches. 

George  G.  Carter  represented  the  firm  of  George 
G.  Carter  &  Co.,  of  Chicago.  This  firm  has  just 
closed  a  contract  with  the  Storey  Electric  Motor 
and  Tool  Co.,  of  New  York,  to  handle  that  com- 
pany's motors  In  several  of  the  western  states. 
Mr.  Carter's  office  is  in  the  Monadnock  Block, 
Chicago. 

The  Falls  Rivet  &  Machine  Co.  had  an  energetic 
representative  at  the  convention  in  the  p°rson  of 
E.  L.  Babcock,  who  Is  so  well  known  to  the  elec- 
trical trade  that  his  work  could  not  fail  to  be 
effective. 

H.  Ward  Leonard  was  at  the  convention  look- 
ing after  the  interests  of  his  company,  taking 
every  opportunity  to  explain  his  new  and  im- 
proved rheostat  as  well  as  his  new  system  of  oper- 
ating an  electric  railway  100  miles  from  the  cen- 
tral station. 

J.  H.  Vail,  of    the  Electrical  and   Mechanical 


Engineering  and  Trading  Co.,  in  New  York  City, 
looked  after  the  interests  of  his  company  by  dis- 
tributing some  specially  prepared  literature.  Mr. 
Vail  read  a  paper  before  the  convention  which 
was  printed  in  full  in  the  last  Issue. 

The  Interests  ot  the  Abendroth  &  Root  water 
tube  boilers  were  admirably  looked  after  at  the 
convention  by  P.  M.  McLaren.  In  the  exhibition 
parlor,  the  company's  name  was  one  of  the  most 
prominent.  Quite  a  variety  of  descriptive  liter- 
ature was  given  out  by  the  company's  represent- 
atives. 

F.  G.  Bolles  &  Co.,  of  Washington,  represented 
the  interests  of  the  Heine  boilers  of  St.  Louis. 

One  of  the  most  interesting  exhibits  made  at 
the  convention  was  that  of  the  Weston  Electrical 
Instrument  Co.  Its  splendid  catalogue  was  given 
away  to  those  interested  in  measuring  instiu- 
ments.  The  representatives  of  the  company  were 
Edward  Weston,  R.  O.  Heinrichs  and  C.  D. 
Shain. 

The  Charles  Munson  Belting  Company  of  Chi- 
cago was  well  represented  by  A.  Groetzinger  and 
Col.  Shay,  who  are  among  the  most  familiar  rep- 
resentatives of  electrical  or  allied  trades.  Col. 
Shay  is  still  in  the  East  looking  after  the  interests 
of  his  company  by  closing  up  a  number  of  con- 
tracts. 

The  McEwen  engines  were  well  represented  by 
F.  G.  Bolles  Lt  Co.,  of  Washington,  who  circu- 
lated very  thoroughly  some  literature  describing 
their  special  features. 

The  Standard  Paint  Company  was  on  hand  as 
usual  with  its  P.  &  B.  cigars,  which  are  now  re- 
garded as  a  permanent  feature  of  the  electric 
light  and  street  railway  conventions.  Messrs. 
Shainwald  and  De  Ronde  were  on  hand  to  look 
after  the  interests  of  the  P.  &  B.  specialties. 

Charles  A.  Schieren,  Jr.,  looked  after  the  inter- 
ests of  Schieren  belts. 

The  Page  Belting  Company,  of  Concord,  N.  H., 
was  represented  by  Geo.  T.  Moore,  who  circulated 
pamphlets  and  circulars  calling  attention  to  the 
company's  belts  for  central  station  work  and 
illustrating  the  St.  Gaudens'  medal,  over  which 
there  has  recently  been  so  much  controversy. 

The  H.  W.  Johns  Manufacturing  Company  was 
represented  by  W.  F.  D.  Crane,  who  distributed 
as  a  souvenir  a  handsome  set  of  chips  made  from 
the  company's  Insulating  material. 

The  W.  S.  Hill  Electric  Co.,  of  Boston,  was 
represented  by  W.  S.  Hill  and  George  H.  Poor.  A 
splendid  exhibition  was  made  of  the  swltche." 
handled  by  this  company. 

Much  Interest  was  cr^eated  In  the  Love 
electric  conduit  system  in  operation  on  the 
Rock  Creek  Railway  in  Washington.  The 
interests  of  the  system  were  admirably  looked 
after  by  A.  G.  Wheeler  and  M.  D.  Law,  who  did 
everything  in  their  power  to  e-\'hibit  the  road  un- 
der the  conditions  met  with  in  actual  practice. 

The  Standard  Underground  Cable  Company,  of 
Pittsburgh,  was  represented  by  Secretary  Wiley, 
of  the  New  York  office,  who  made  an  excellent 
showing  for  the  company's  goods. 

Frank  R.  Ford,  well  known  in  the  West  through 
his  former  connection  with  the  Brush-Short  in- 
terests, represented  the  La  Roche  Electric  Works. 

James  I.  Ayer  was  the  representative  of  the  firm 
of  James  I.  Ayer  >t  Co.  of  St.  Louis.  Mr.  Ayer  is 
the  head  of  tliat  engineering  firm  and  is  doing  an 
excellent  business. 

The  New  York  Insulated  Wire  Company  was 
well  represented  by  Frank  W.  Harrington. 

The  National  water  tube  boilers  were  repre- 
sented by  some  good  literature  that  was  well 
distributed. 

The  Buckeye  Engine  Company,  of  Salem,  O., 
was  represented  by  Mr.  Joel  Sharp,  the  venerable 
president  of  the  company,  and  G.  A.  Barnard, 
superintendent. 

Chas.  E.  Newton  and  Chas.  L.  ToUes  looked  out 
carefully  for  the  interests  of  the  Jewell  Belting 
Company  of  Hartford,  Conn. 

The  Westinghouse  Interests  were  well  cared  for 
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by  C.  Townley  and  Oscar  H.  Baldwin,  of  the  light- 
ing department,  C.  F.  Scott  and  A.  J.  Wurts,  of 
the  technical  corps;  Messrs.  C.  A.  Bragg,  E.  F. 
Seymour  and  C.  B.  Humphrey,  of  the  selling  de- 
partment, and  L.  B.  StlUwell,  representing  the 
company  in  general,  who  were  all  active  in  their 
efforts  to  advance  the  interests  of  their  company. 

The  General  Electric  Company  was  well  repre- 
sented by  the  following  gentlemen:  S.  Dana 
Greene,  A.  D.  Page,  C.  B.  Davis,  F.  C.  Todd,  W. 
S.  Howell,  T.  Beran,  John  McGhie,  A.  B.  Herrlck 
and  one  or  two  others.  Mr.  Herriok's  paper  on 
switchboards  and  switchboard  work  was  one  of 
the  features  of  the  convention.  It  was  il'us- 
trated  with  numerous  views  projected  on  a 
screen.  The  company  made  an  exhibit  of  its 
new  arc  lamps  for  incandescent  and  railway  cir- 
cuits and  of  its  new  wattmeters  for  arc  and  rail- 
way circuits. 

The  courtesy  of  the  Metropolitan  Railroad 
Company  of  Washington  in  extending,  through 
Supt.  Stephenson,  free  passes  over  its  lines  was 
much  appreciated. 


IMPROVED  MAGNETO  TELEPHONE. 


It  has  for  a  long  lime  been  predicted  that  street 
railway  companies  would  utilize  the  telephone 
very  much  more  generally  to   facilitate   wort  in 


Stem  &  Silverman  Bonding  Chuck. 


To  meet  the  demand  for  improved  devices  for 
decreasing  the  electrical  resistance  at  rail  joints 
numerous  bonds  have  recently  been  placed  on  the 
market.  Among  the  number  is  the  Stern  & 
Silverman  bonding  chuck,  the  principle  of  which 
may  be  seen  from  a  glance  at  the  accompanying 
cuts.  It  is  claimed  that  by  the  use  of  this  de- 
vice contact  is  always  positive  between  the  bond- 
ing chuck  and  the  rail  and  the  wire,  and  the  con- 
dition is  such   that  loose   contact   is  praoticallj' 


IMPROVED    MAGNETO  TELEPHONE. 

various  branches  when  instruments  could  be  se- 
cured at  reasonable  prices.  Since  the  expiration 
of  the  Bell  patent  it  seems  likely  that  the  new 
telephone  companies  will  be   patronized  quite  lib- 


BONDING  CHUCK. 


impossible.  It  is  true  that  a  slightly  additional 
amount  of  labor  is  required  to  install  these  bonds, 
but  the  cost  of  the  labor,  it  is  stated,  is  a  small 
item  in  comparison  with  the  increased  cost  of 
feeder  wires  ordinarily  required  when  an  inferior 
bond  Is  used.  The  bonds  are  put  on  the  market 
by  Stern  it  Silverman  of  Philadelphia. 


Oakland,  Cal. — Receiver  Bishop,  of  the  Piedmont 
Cable  Company,  recently  petitioned  the  court  to 
permit  him  "to  issue  $16,000  receiver's  certificates 


erally  by  street  railways.  Among  the  new  com- 
panies, the  Western  Telephone  Construction  Com- 
pany of  Chicago  has  a  telephone  which  is  claimed 
to  be  well  adajjted  for  the  use  of  street  railway 
companies.  The  magneto  telephone  which  the 
company  is  iniroducing  is  shown  in  the  illustra- 
tion. The  company  owns  the  patents  of  the 
Stromberg  and  Carlson  magneto  telephone  instru- 
ment, which  were  granted  September  5,  1893. 
This  is  the  instrument  that  was  tested  between 
Chicago  and  New    York   February  10,  with  satis- 


plate  or  diaphragm,  and  the  transmitting  Instru- 
ment which  moves  it  to  and  fro  generate  the  cur- 
rent of  electricity,  which  passes  through  the  con- 
ducting line  to  the  receiving  instrument,  where 
the  sound  is  produced.  On  this  type  of  telephone 
the  current  is  generated  by  the  transmitting  In- 
strument itself,  and  the  variations  in  strength  In 
the  currents  are  produced  by  the  extent  of  the 
movement  of  the  plates  or  diaphragm  of  the  re- 
ceiving instrument  and  thus  produce  the  sound 
waves.  The  clear  transmission  of  vocal  sound, 
the  simplicity  of  adjustment  and  tlie  economy  of 
maintenance  are  the  points  of  merit  which  are 
claimed  for  this  Instrument  by  the  Western  Tele- 
phone Construction  Company. 


NEW    GRAHAM    TRUCK. 


The  principle  followed  In  the  construction  of  the 
new  Graham  Truck  which  is  illustrated  here- 
with, is  that  which  is  embodied  in  the  frame  of  a 
locomotive.  The  jaws  or  pedestals  are  bolted  to 
an  I  beam  frame.  The  springs  are  arranged  be- 
tween the  axle  box  and  the  truck  frame,  giving  at 
once  an  easj'  motion  and  cushionlr.g  the  hammer- 
ing on  the  rail  joints  and  switches.  The  oar  body 
Is  placed  directlj'  on  top  of  the  I  beam  frame. 
This  gives  the  car  an  extra  sill  and  keeps  the 
body  perfectly  rigid,  thus  Increasing  its  life. 
This  new  truck  has  but  IC  bolts  and  weighs  about 
3,000  pounds.  By  slacking  four  nuts  the  car  body 
can  be  removed  from  the  truck.  Another  im- 
portant feature  is  the  suspension  of  one  end  of 
the  motor  on  the  springs  that  support  the  truck. 
This  relieves  the  delicate  parts  of  the  motor  from 
the  continuous  and  tremendous  hammering  that  Is 
constantly  felt  on  rigid  trucks.  The  truck  is 
manufactured  by  the  Graham  Equipment  Co.,  of 
Boston. 

^m^ 

Comments  and  Views  of  Contemporaries. 


Steam  Engines  in  Snow  Stokms. — If  not  con- 
trary to  the  charter  and  if  both  parties  interested 
are  agreeable  it  would  be  an  immense  convenience 
to  citizens  If  the  street  railway  company  were  to 
run  steam  engines  during  snow  storms  when  the 
trolleys  are  unable  to  run. — Taranlo  l^tar. 

CoDNTKY  Electric  Roads. — The  matter  of 
building  trolley  lines  through  dift'erent  parts  of 
the  state  is  an  alluring  subject.  The  triumph 
already  achieved  by  electricity  gives  promise  of 
greater  success  in  the  future,  and  men  are  con- 
fidently looking  forward  to  the  time  when  swift 
and  accommodating  trolley  railways  shall  super- 
sede the  turnpike  and  county  road,  much  as  the 
steam  railway  did  the  canal  and  stage  route  many 
years  ago. — Baltimore,  Herald. 

Persistence  in  Complaining. — The  Traction 
Company  and  the  officials  of  the  Electrical 
Bureau  having  found  it  possible  and  prudent  to 
dispense  with  many  of   the  wires  needed  in  a  less 

SI  LL- 


In  order  to  substitute  electricity  for  the  cable 
system.  Secretary  Oarlhwalle  slated  to  the 
court  that  if  electricity  were  adopted  a  saving  of 
•$14,000  per  year  would  be  elfected,  and  if  the  pe- 
tition were  grunted  the  road  would  he  on  a  paying 
basis  within  twelve  months.  .ludge  Henshaw 
granted  the  petition,  and  the  work  of  equipping 
the  system  will  be  begun  at  once. 


NEW  GRAHAM  TrillCK. 

I'actory  results.  The  telephone  is  compact  in 
every  respect  and  of  course  requires  no  biittery. 
The  same  magnets  that  are  required  for  ringing 
the  magneto  bell,  also  furnish  the  current  for  tlie 
magneto  transmitter.  It  transmits  very  clearly 
on  long  as  well  as  short  distance  lines. 

In  the  magneto  telephone   tlie    waves   of   sound 
created  by  speaking  strike  .against  and  vibrate  the 


perfect  system,  there  are  critics  who  find  fault 
with  them  fiercely  for  this  imjirovement.  They 
have  never  before  seen  a  trolley  line  with  so  few 
wires  visible  and  they  are  sure  it  cannot  be  right. 
And  since  the  electricians  have  overcome 
the  noise  that  was  one  of  the  strongest  objections 
to  the  Introduction  of  electric  power,  the  critics 
have  a  new  field  for  fault-finding.  The  complaints 
on  this  score  must  be  particularly  puzzling  to 
those  who  are  trying  to  satisfy  everybody.     Some 
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complain  that  the  gong  is  sounded  so  loud  and 
long  at  the  crossings  as  to  be  a  nuisance,  while 
others  declare  that  there  is  not  sufficient  warning 
of  the  car's  approach.  Some  think  that  there 
should  be  bells  on  the  cars,  while  those  who  live 
along  the  line  declare  that  the  jingling  of  bells 
would  be  intolerable.  It  all  depends  upon  the 
point  of  view.  There  is  certainly  no  need  of  dis- 
turbing the  neighborhood  by  constant  clangor. 
The  gong  will  answer  every  purpose  when  the 
motormen  get  more  familiar  with  its  use,  so  that 
they  will  sound  it  when  needed  and  not  other- 
wise. But  there  is  no  necessity  for  gongs  so  loud 
and  discordant  in  lone,  and  in  this  direction  there 
is  room  for  improvement,  just  as  the  noisy  indi- 
cator has  been  reformed  in  the  new  troile}'  cars. 
It  is  a  tribute  to  the  thoroughness  with  which  the 
new  system  has  been  worked  out  that  while  it  la 
still  but  a  few  weeks  old,  the  onlj'  fault  to  be 
found  with  it  Is  in  these  minute  deta'ls. — Phila- 
de'phia  Times. 

Electric  Railway  Extension. — It  is  prac- 
tically certain  that  a  very  few  years  will  find 
most  of  the  thickly  settled  portions  of  the  East- 
ern states  covered  wi'h  a  network  of  electric 
roads,  whose  compel ition  will  still  further  com- 
plicate the  railway  problem.  And  when  the 
trolley  system  is  superseded  by  something  better, 
as  it  must  be  soon,  doing  away  with  the  necessity 
of  overhead  construction  and  requiring  only  a 
track,  a  battery  and  a  mo'or,  the  whole  business 
of  transportation  between  small  towns  and  vil- 
lages and  throughout  the  country  districts  will 
be  almost  revolutionized. — St.  Paul  Pioneer- Press. 

Street  Railway  Competition.— We  face,  in 
short,  a  situation  very  similar  to  that  introduced 
in  the  early  days  of  steam  railroad  development, 
when  projects  without  number  were  put  on  foot, 
when  towns  were  bonding  themselves  to  help  Ihem 
along,  and  when  people  were  near  to  losing  their 
heads  in  the  rush  to  make  each  locality  a  com- 
mercial and  competitive  railway  center.  Massa- 
chusetls  was  among  the  first  of  the  states  to 
recognize  the  essentially  non-competitive  or 
monopolistic  character  of  the  railway  transporta- 
tion business;  and  in  so  doing  and  acting  on  the 
idea,  and  limiting  the  building  of  roads  to  the 
apparent  needs  of  the  state,  and  appointing  a 
commission  to  secure  the  people  from  the 
-  exactions  of  railway  monopoly,  we  thus  avoided 
the  wasteful  and  disastrous  overbuilding  which 
has  since  come  to  alHict  the  west.  It  is  no  less 
plain  that  this  electric  railway  question  should 
be  met  at  the  start  in  the  same  wise  way.  There 
Is  no  room,  for  example,  for  two  rival  street  rail- 
ways in  the  same  city,  any  more  than  there  is 
room  for  two  gas  companies  engaged  in  tearing 
up  and  piping  the  street  to  double  the  needed  ex- 
tent. One  such  company  can  be  made,  and  thus 
ought  to  be  made,  to  serve  the  city.  To  admit  a 
rival  railway  company  into  a  place  now  occupied 
.would  be  either  lo  impose  a  needless  double  bur- 
den on  the  people  of  the  city  in  the  way  of  rates 
to  support  two  companies,  or  to  destroy  one  of  the 
properties  and  cause  a  loss  as  absolute  as  if  a  fire 
had  swept  through  a  part  of  the  city. — Spring- 
field (Mass, )  Bepiiilican. 

Wobbling  ok  Machinery — W.  Worby  Beaumont 
recently  read  before  the  Society  of  Arts  in  Lou- 
don a  paper  on  "The  Automatic  Balance  of 
Reciprocating  Machinery  and  Prevention  of  Vi- 
bration," in  which  the  fuiiowing  lines  sum  up  the 
whole  principle;  "In  a  general  way  it  may  be 
said  that  when  a  piece  of  mechanism  wants  to 
wobble,  it  is  obviously  either  wrongly  constructed, 
or  if  it  is  not  and  wants  to  wobble,  then  let  it 
wobble;  but  make  it  wobble  something  you  want 
wobbled.  In  most  cases  it  will  not  wobble  so 
much  and  never  so  forcibly  if  we  don't  try  to 
stop  its  wobbling." 


FINANCIAL  DEPARTMENT. 


Financial  Notes. 


Street  Railway  Slocks.— Valentine  &  McAvoy, 
bankers  and  brokers,  184  Dearborn  street,  Chicago, 
said  yesterday:  "The  market  in  traction  stocks 
has  remained  dull  except  in  Philadelphia  and  we 
are  told  that  a  five  point  rise  in  it  is  likely  to  come 
at  any  time.  Metropolitan  is  neglected  around 
101  and  rather  Inclined  to  drop  on  sales  of  odd 
lots,  although  starting  of  work  on  its  Lexington 
avenue  lines  was  expected  to  stimulate  prices. 
Baltimore  has  shown  no  signs  of  life  and  there 
seems  stock  for  sale  on  any  advance.  The  com- 
petition with  it  is  now  so  sharp  that  insiders  who 
see  the  earnings  feel  grave.  As  anticipated  in  our 
letter  of  last  week  there  has  been  a  decided  im- 
provement not  only  in  the  prices  of  street  railway 
securities  but  in  the  demand  for  the  same.  West 
Chicago  is  now  selling  on  a  six  per  cent,  basis  and 
with   the  great  volume  of  idle  money  it  seems 


reasonable  to  look  for  the  demand  to  continue. 
Street  railways  are  entering  on  their  best  season 
of  the  year  and  we  look  for  increased  earnings." 

Baltimore  Traction  Co.  — For  the  year  ended  De- 
cember 31,  1893,  the  gross  earnings  of  the  Balti- 
more Traction  Company  were  $1,063,884.83.  while 
operating  expensfs  amounted  to  $0  9,317.73,  thus 
leavingnet  earnings  of  $373,507.09.  Fixed  charges, 
including  Interest  on  all  bonds,  taxes  and  insur- 
ance, were  |35.5,203.10,  which  showed  a  net  profit 
for  the  year  of  $18,304.99,  or  about  70  cents  a 
share  on  the  capital  stock.  The  total  miles  trav- 
eled by  the  various  cars  of  the  system  aggreeated 
5. 983,040,  while  the  total  revenue  passengers  car- 
ried were  21,123.910.  There  was  constructed  dur- 
ing the  year  22  08  miles  of  new  track,  making  the 
total  mileage  of  the  system  78.47  miles,  of  which 
1.5,30  miles  are  cable,  30,50  electric,  23.59  horse 
and  3.08  joint  electric  and  horse.  It  is  expected 
that  during  the  present  3'ear  23  miles  of  horse 
road  will  be  converted  into  rapid  transit,  so  that 
by  the  end  of  the  year  animal  power  will  have 
been  entirely  withdrawn  from  the  system. 

Waco  Railway  &  Light  Company. — It  Is  stated  that 
the  assets  of  the  Waco  (Tex.)  Electric  Railway  & 
Light  Company  are  about  .$300,000,  and  the  liabil- 
ities slightly  in  excess  of  $200,000.  This  includes 
the  electric  light  and  street  car  plants  and  all 
property  of  the  company.  The  earnings  at  the 
present  time  are  gratifying  and  it  is  believed  that 
with  good  and  conservative  management,  the 
company  will  pull  out  all  riglit. 

Liverpool  Overhead  Railway. — At  the  semi-annual 
meeting  of  the  Liverpool  Overhead  Railway  Com- 
pany it  was  stated  that  the  gross  earnings  of  the 
company  for  the  six  months  ending  December  31, 
were  £18,518,  while  the  operating  expenses  during 
the  same  period  were  £13,732. 

Delaware  (0  )  Bonds. — The  Delaware  Electric 
Street  Railway  Company  has  issued  ten-year  six 
per  cent,  coupon  bonds,  interest  payable  semi- 
annually, January  and  July,  in  denominations  of 
$100  and  $500. 
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Philadelphia,  Pa. — All  preparations  have  been 
made  by  the  People's  Traction  Company  to  rap- 
idly complete  the  construction  of  the  trolley  sys- 
tem on  all  the  street  railway  lines  it  operates. 
This  means  that  the  trolley  will  soon  be  extended 
so  as  to  take  in  the  entire  Fourth  and  Eighth 
streets  lines,  including  the  Green  street  and  Fair- 
mount  avenue,  the  Callowhill  street  and  the  Ger- 
mantown  avenue  branches,  and  the  Girard  avenue 
line  west  of  the  Schuylkill  river.  A  contract  was 
entered  into  on  last  Saturday  between  the  Peo- 
ple's Traction  Company  and  Charles  A.  Porter, 
the  latter  representing  the  firm  of  Filbert  & 
Porter,  by  which  the  firm  is  to  start  immediately 
on  the  work  of  e.xtending  the  trolley  tracks  and 
repave  the  highways  enumerated  above.  The 
trolley  construction  has  been  carried  on  Fourth 
and  Eighth  streets  as  far  north  as  Girard  avenue. 
Under  the  contract  between  Filbert  &  Porter  and 
the  company  it  is  to  be  e.xtended  all  the  way  north 
on  both  of  these  thoroughfares  to  the  end  of  the 
road. 

Brooklyn,  N.  Y. — The  Long  Island  Electric  Rail- 
way Co.  was  incorporated  on  March  5  to  operate  a 
street  surface  r^jad  by  electric  power  a  distance 
of  twenty  miles  between  the  intersection  of  Front 
street  and  Greenwich  street  in  the  village  of 
Hempstead,  and  the  intersection  of  Liberty  in 
the  township  of  Jamaica  and  the  boundary  line  of 
the  city  of  Brooklyn.  The  capital  is  $000,000, 
divided  into  $100  shares;  directors  and  their  sub- 
scriptions to  the  capital  stock  are:  Alexander  R. 
Hart,  Brooklyn,  1,490  shares;  Charles  H.  Mullen, 
Mt.  Holly  Springs,  Pa.,  1,490  shares;  Charles  M. 
Cooper,  Julius  C.  Vonarx,  William  H.  English, 
George  W.  Miller,  of  New  York,  each  five  shares; 
Clarence  Wolfand  Benjamin  Wolf,  Philadelphia, 
each  7.50  shares;  Edwin  Wolf,  of  Philadelphia, 
twenty  shares.  The  other  shareholders  are  Henry 
Loeb,  William  F.  May,  E.  Allmeyer,  and  Charles 
Miller,  of  New  York,  each  five  shares;  Louis 
Wolf  and  Albert  Wolf,  each  740  shares. 

Allegheny,  Pa. — The  Allegheny  Corporation  Com- 
mittee last  week  recommended  three  ordinances 
to  council  for  street  railways  that  will  likely  be 
built,  two  of  which  will  run  to  Watson  Park. 
They  are  the  North  End  Passenger  Railway  Com- 
pany, an  electric  line  from  Washington  avenue 
and  the  New  Brighton  road,  a  continuation  of  the 
Charles  street  line.  The  second  grants  the  Pitts- 
burgh, Allegheny  and  Manchester  line  the  right 
to  construct  an  electric  line  from  Wood's  run  and 
McClure  avenue  to  the  park,  and  the  third  grants 
the  Mlllvale,  Etna  and  Sharpsburg  Street  Rail- 
way Company  the  right  t(  build  a  line  from  East 
Ohio  street  to  Mlllvale. 

Boston,  Mass  —The  funeral  of  William  M.  Bel- 
lows took  place  in  Brookllne  on  Sunday  last.  He 
was  68  years    of    age    and    the    oldest    horse-car 


driver  In  the  employment  of  the  West  End  Street 
Railway.  He  drove  the  first  horse-car  from 
Brookllne  33  years  ago,  when  the  line  was  under 
the  control  of  the  old  Metropolitan  Road.  His 
dying  wish  was  that  his  remains  be  conveyed  in 
a  horse  car  through  Brookllne,  and  acting  on  his 
wishfs  the  West  End  furnished  a  horse  car  draped 
with  black  crape,  and  the  dead  driver  was  thus 
borne  through  the  town,  followed  by  the  Knights 
of  Honor,  of  which  he  had  been  chaplain,  and 
about  100  drivers  in  the  employment  of  the  West 
End.  The  floral  offerings  were  beautiful  and 
many,  the  employes  of  the  West  End  sending  a 
horse  car  composed  of  violels,  pansies  and  Ivy 
leaves. 

Reading,  Pa. — An  ordinance  has  been  introduced 
in  the  city  council  for  the  entrance  of  another 
electric  railway  into  Reading — the  Pottstown, 
Boyertown  and  Reading.  It  Is  proposed  to  enter 
this  city  at  the  eastern  limits,  come  down  the  side 
of  Mount  Penn,  and,  by  traversing  a  number  of 
leading  streels,  make  the  terminus  at  Sixth  and 
Washington  streets — in  the  very  heart  of  the 
business    center    of   Reading.  Leaving      this 

city  the  road  has  been  surveyed  through  such 
flourishing  villages  as  Stonersville,  Yellow  House, 
Greshville,  MarysviUe  and  others  to  Boyerstown, 
and,  leaving  the  latter  place,  through  Douglass 
and  Potlsgrove  townships,  to  Pottstown. 

Fall  River,  Mass.— The  directors  of  the  Westport 
&  Dartmouth  Electric  Railway  Company  have 
elected  the  following  officers:  President,  Frank 
W.  Brightman,  Fall  River;  vice-president,  Abbott 
P.  Smith,  New  Bedford;  treasurer,  J,  A.  Beauvers, 
New  Bedford;  clerk,  Robert  S.  Goft,  Fall  River. 
A  committee  was  appointtd  to  arrange  for  grad- 
ing the  highway  between  Pall  River  and  New 
Bedford,  preparatory  to  beginning  work  on  the 
electric  railroad  between  Smith  Mills  in  Dartmouth 
and  the  Narrows  in  Fall  River.  It  is  hoped  that 
the  road  will  be  in  operation  by  the  latter  part  of 
July. 

New  York,  N.  Y.— Chief  Engineer  G.  W.  McNuIty, 
for  the  Metropolitan  Traction  Company,  has  an- 
nounced that  work  will  commence  at  once  on  the 
Lexington  Avenue  cable  line,  which  will  extend 
from  Twenty-third  street  north  to  the  end  of 
Lexington  Avenue  at  One  Hundred  and  Thirty- 
fifth  street.  The  work  will  be  started  just  north 
of  Forty-third  street,  and  a  large  force  of  men 
will  be  engaged,  as  the  company  are  desirous  of 
having  the  line  in  operation  by  next  fall. 

Brooklyn. — Superintendent  Martin,  of  the  Brook- 
lyn Bridge  has  returned  from  Florida,  where  he 
consulted  Mr.  Roebllng,  the  architect  of  the 
bridge,  concerning  the  proposition  to  erect  two 
sets  of  railway  tracks,  one  over  each  roadway  of 
the  structure,  lor  the  use  of  the  elevated  roads  in 
Brooklyn,  and  says  that  Mr.  Roebling  decidedly 
opposes  it  on  the  ground  that  the  structure  could 
not  stand  the  e.xtra  strain. 

Victoria,  B.  C— March  1st  the  name  of  the  Na- 
tional Electric  Tramway  &  Lighting  Company,  of 
Victoria,  B.  C,  was  changed  to  the  Victoria 
Electric  Railway  &  Lighting  Company.  The 
officers  of  the  company  are  as  follows:  C.  T.  Du- 
pont,  president  and  managing  director;  T.  J. 
Jones,  vice-president;  T.  S.  Gore,  secretary,  and 
F.  W.  MoCrady,  superintendent  and  purchasing 
agent. 

Dayton,  0. — The  City  Railway  Company  recently 
decided  to  equip  its  lines  for  electric  motors.  It 
is  hoped  that  the  new  system  will  be  in  operation 
by  July  1.  Contracts  for  three  500-horse  power 
engines  have  been  awarded  to  the  Buckeye  En- 
gine Company,  of  Salem,  O.,  and  for  three  genera- 
tors which  will  be  coupled  lo  the  engine  shafts, 
to  the  Siemens  &  Halske  Company. 

Philadelphia,  Pa.— The  Philadelphia,  Cheltenham 
&  Jenkintown  Tr.lley  Company  and  the  Willow 
Grove  Turnpike  Company  owning  the  York 
road,  have  come  to  terms  and  the  trolley  company 
expects  to  have  its  cars  running  by  Julyl.  Its 
line  win  run  on  the  York  road  from  its  junction 
with  Germantown  avenue  to  Willow  Grove. 

Point  Pleasant,  Pa.— The  borough  council  has 
granted  a  fllity-year  franchise  to  the  South 
Jersey  Electric  Light  and  Power  Company  to  oper- 
ate a  trolley  road  between  Bay  Head  and  the 
Manasquan  River  Bridge,  along  the  principal 
streets  of  the  town. 

Mohnsville,  Pa. — A  charter  has  been  granted  to 
the  Mohnsville  and  Adamatown  Electric  Railway 
Company,  Lancaster  county.  It  will  be  seven  and 
a  half  miles  long.      Capital  $50,000. 

Homestead,  Pa.— The  Pittsburgh  &  Birmingham 
Street  Railway  Co.  has  filed  its  acceptance  of  the 
ordinance  granting  it  a  right  of  way  on  Ninth 
Ave.  It  is  stated  that  the  line  will  be  in  opera- 
tion in  three  months. 

Dayton,  0. — The  City  Railway  Company  has 
awarded  to  the  Pennsylvania  Steel  Company  a 
contract  for  deep  girder  rails,  the  amount  aggre- 
gating $18,000. 
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Jersey  City,  N.  J.— The  Standard  Electric  Equip- 
ment Company  has  been  organized  with  a  capital 
stock  of  $35,000  to  manufacture  electric  light, 
power  and  railway  equipment. 

New  York  City. -The  New  York  Electrical  En- 
gineering Company  has  been  organized  with  a 
capital  stock  of  $10,000  to  construct  electrical 
plants 

Philadelphia.— The  Delaware  Front  Passenger 
Railway  Company  has  been  org.inized  with  a 
capital  stock  of  $34,000  to  operate  an  electric 
railway. 

La  Salle,  III. — The  motormen  employed  on  the 
electric  railway  have  struck  because  of  a  new 
order  increasing  their  hours  of  work. 

Des  Moines,  la. — A  bill  has  been  introduced  in 
the  legislature  requiring  electric  railway  compa- 
nies to  vestibule  their  cars. 


TKADE  NOTES. 


PERSONAL.. 


Prot.  E.  J.  Houston  recently  resigned  his  position 
in  the  Central  High  School  of  Philadelphia  to 
form  a  partnership  with  A.  E.  Kennelly,  as 
already  stated  in  these  columns.  The  faculty  of 
the  school  ai  a  recent  meeting  drew  up  a  series  of 
resolutions  expressing  its  regret  at  the  retirement 
of  Prof.  Houston.  The  resolutions  state  that: 
"Professor  Houston's  resignation  causes  a  feeling 
of  deep  regret  in  the  minds  of  all  his  associates. 
His  connection  with  this  school  during  the  last  37 
j'ears  has  added  largely  to  his  reputation  and  its 
widening  usefulness.  In  his  mind  the  school  and 
its  interest  were  ever  objects  of  paramount  con- 
sideration, and  his  best  efforts  were  earnestly  de- 
voted to  its  welfare  and  advancement.  His  own 
department,  so  full  of  natural  interest,  he  made 
peculiarly  attractive  to  his  pupils,  among  whom 
he  maintained  that  true  dignity  of  the  teacher 
and  the  genuine  respect  of  the  student." 

F.  0.  Rusling  has  been  appointed  superintendent 
of  the  Buflalo  Railway  Company.  William  A. 
Reddy  will  be  assistant  superintendent. 


The  National  Water  Tube  Company,  of  New  Bruns- 
wick, N.  J.,  made  a  bid  for  1800  horse  power 
boilers  at  St.  Louis  that  has  caused  considerable 
comment.  The  publication  of  the  several  bids 
opened  by  the  St.  Louis  Water  Commissioners 
disclosed  the  fact  that  the  National  Company's 
bid  was  30  per  cent,  lower  than  the  lowest  of  its 
competitors  and  40  per  cent,  below  that  of  the 
highest.  The  e.xplanation  is  apparent,  however, 
when  the  fact  is  shown  that  the  specifications  of 
the  commissioners  provided  for  a  premium^  of 
$350  on  each  of  the  six  boilers  for  every  one 'per 
cent,  of  efBciencj'  actually  reached  by  the  boilers 
above  a  given  per  cent.,  with  the  same  amount  of 
forfeit  for  each  one  per  cent,  below.  The  condi- 
tion was  introduced  for  the  express  purpose  of 
obliging  each  bidder  to  guarantee  the  economy  of 
the  proposed  boilers  with  a  substantial  money 
return,  the  commissioners  being  the  gainers,  even 
though  the  premium  should  be  large,  as  the 
higher  the  premium  earned,  the  greater  the  sav- 
ing in  the  use  of  ihe  boilers  The  National  Com- 
pany made  a  considerable  reduction  in  the 
contract  price  with  the  expectation  of  making  up 
the  reduction  by  the  large  premium  to  be  re- 
ceived in  consequence  of  the  efficiency  of  its 
boilers.  The  conditions  of  the  specifications  of 
the  commissioners  were  novel  and  shrewdly  con- 
trived, and  the  result  of  the  tests  to  determine 
the  amount  of  premium  to  be  paid  will  be  of  nn- 
usual  interest. 

Stern  &  Silverman  of  Philadelphia  have  the  con- 
tract for  rebuilding  the  line  of  the  Brigantine 
Transit  Company's  road  at  Brigantine,  N.  J.  The 
road  is  to  be  built  on  trestle,  some  5,000  piles  be- 
ing driven  for  that  purpose.  Jetties  and  bulk 
head  largely  enter  into  the  construction  of  the 
line.  It  will  practically  be  an  elevated  railroad 
when  completed.  Cars  will  be  in  operation  June  1. 

The  Big  Four  Passenger  Department  has  just 
issued  its  Annual  Gazette,  which  will  be  found  of 


'nterest  to  the  traveling  public.  The  volume  tells 
in  story  form  some  of  the  sigiits  that  may  be  seen 
in  the  localities  reached  by  the  Big  Four,  and  in- 
cidentally considerable  is  mentioned  of  the  luxu- 
ries that  may  be  expected  by  the  tourist  who 
travels  on  the  Big  Four  trains.  The  publication 
is  a  handsome  one  in  every  respect,  and  its  pages 
are  made  attractive  by  a  large  collection  of  inter- 
esting half-tone  illustrations. 

Sioux  tity  Engine  Works.— The  Sioux  City  Engine 
Works,  of  Sioux  City,  la.,  were  sold  at  receiver's 
sale  last  month  for  $35,000  to  a  local  syndicate. 
The  business  will  be  conducted  by  the  Sioux  City 
Engine  &  Iron  Worlcs  Company.  The  capital 
stock  of  the  company  is  $340,000  of  which  one- 
half  has  been  paid  In. 

The  W.  T.  C  IWacallen  Company,  of  Boston,  has  just 
issued  a  new  catalogue  descriptive  of  its  solid 
sheet  mica  insulators.  The  catalogue  is  thor- 
oughly illustrated  and  contains  much  informa- 
tion of  value.  The  goods  are  sold  in  Chicago  by 
P.  H.  Carey,  1137-1138  Monadnock  Block. 

F.  Wayland  Brown,  Mason  and  Belden  streets, 
Cleveland,  0.,  is  putting  on  the  market  the  Vogan 
sanding  device  and  draw  bar.  These  devices  are 
strongly  recommended  bystreet  railway  men  who 
have  tested  them. 

G.  P.  Nicholls  &  Bro.  have  opened  an  office  as 
electrical  engineers  at  936  Monadnock  Block,  Chi- 
cago. Both  members  of  the  company  have  here- 
tofore been  connected  with  the  General  Electric 
Company. 

Okonite  Wire  Used.— The  Pearoe  cable  signal  sys- 
tem, described  in  the  last  issue  of  the  Stkeet 
Railway  Gazette,  is  equipped  throughout  with 
Okonite  wire  with  lead  armor. 

W.  S.  Kinney  has  secured  the  contract  for  a  hori- 
zontal tubular  boiler  and  connections  for  the  Fort 
Wayne  Electric  Company,  of  0.\ford,  Ind. 

The  J.  VI.  Fowler  Car  Co.  has  removed  its  offices 
from  the  Havemeyer  Building,  New  York  city,  to 
its  factory  at  Elizabethport,  N.  J. 


RECORD  OF   STREET    RAILWAY   PATENTS. 


Patents  Issued  February  20,  1894. 


514,926.     Car  Brake.    Robert  S.  Haines,  Savannah, 
Ga.,  assignor  of  one-half  to  Benjamin   P.   Peet, 
Springfield,  Mass.     Filed  September  39,  1893. 
Claim  1  of  this  patent  reads  as  follows:    "The  combina- 
tion wiih  the  truck  frame  and  the  car  wheels,  of  the  brake 
shoes  and  the  links  pivotally  connected  to  and  suspended 
from  the  truck  frame  and  supporting  the  shoes,  the  pairs 
of  links  or  toggles  connecting  the  shoes,  and  the  transverse 
bar  or  beam  which    unites   the   pairs   of  toggle  liuks  at 
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NO.    514,9-20. 

their  middle  joints  and  which  is  constructed  to  constitute 
an  armature,  and  an  e:ectro-magriet  supported  bj^.  and  de- 
penrllng  from,  the  top  of  the  truck  frame  a  d  in  direct 
working  pro.xlmlty  to  the  electro-magnet."  (See  illustra- 
tion.; 

514,932.  Trolley  Wire  Support.  Rudolph  M.  Hunter, 
Philadelphia,  Pa.,  assignor  to  the  Thomson- 
Houston  Electric  Co.,  of  Connecticut.  Filed 
June  30,  1893. 

A  vertical  support  is  soldered  on  the  undtr  side  of  the 
trolley  wire  and  a  transverse  wire  for  supporting  the  trol- 
ley wire  Is  connected  to  the  support. 

514.972.  Electric  Railway  System.  Nikola  Tesla, 
New  York,  N.  '^■.     Filed  January  3,  1.893. 

This  is  the  crimbioatlon  In  an  eie'itric  rallwav  operated 
by  currents  of  high  potential  of  a  slotted  conduit,  a  supply 
conductor,  a  conducting  sbeatb  divided  into  lUHulated 
sections  surrounding  the  conductor  and  a  motor  car  from 
which  depends  an  arm  carrying  a  conductiug  plate  or  bar, 
(Sec  llIUHlralion.) 

515,115.     Automatic  Grip  Opener.    William  P.  Court- 
ney,   Oakland,    (;al.,    assignor    of    one-half   to 
Albert  Brown,  same  place.     Filed  July  '■',,    1893. 
This  Is  the  combination  with  a  cable  grip  provided  with 
the  guide  and   bearing  rollers  upon    the   rear  edge  of  a 
iiafetv  b»r  movable  within  the  guide  within  the  plane  of 
the  dldoH  of  the   grip    frame,  connections    b<:twecn    the 
safety  bar  and  the  tlclent  of  the  grip  and  a  spring  catch  by 
means  of  which  the  safety  bar  and  detent  are  retained  in 
their  elevated  position  when  forced  upward. 

515,122.      Railway    Switch.      Ernest  H.   Lelghton, 

Boston,  Mass.     Filed  May  19,  1893. 

A  rack  lever  pivoted  to  the  c»r  has  rollen  at  Its  ends 
which  when  the  lover  la  actuated  by  the  driver  or  motor- 


man  engages  with  movable  projections  in  the  track.      (Sea 
illustration). 

515,157.  Safety  Car  Fender.  William  J.  Ogden, 
Baltimore,  Md.  Filed  September  7,  1893. 
This  invention  comprises  the  combination  of  a  flexible 
rurtain-like  guard  supported  at  tbe  front  of  the  car,  and  a 
wire  rope  extending  horizontally  across  the  lower  edge  of 
the  guard,  and  provided  at  its  center  with  a  joint. 

515  179.     Electric  Railway  Conduit      Morris  S.  Tow- 
son,  Cleveland,  i)  ,  assignor  to  Albert  G.  Wheeler 
Chicago,  111.     Filed  January  (i,  1893. 
This  is  the  combination  with  a  slot  rail  and  a  conductor 

of  a  box  carrying  the  conductor  and  loosely  connected  to 


NO.  514,973. 

the  rail  to  permit  of  longitudinal  movemsnt.  (See  illustra- 
tion.) 

515,198.  Safety  Car  Fender.  Francis  de  Pontes, 
Baltimore,  Md.  Filed  October  34,  1893, 
'L'his  is  the  combination  of  a  triangular  platform  secured 
to  the  car  truck  frame,  a  car  axle  having  a  sprocket  wheel 
a  transversa  shaft  on  the  under  side  of  the  platform  and' 
parallel  with  a  sprocket  wheel  and  two  miter  gear  wheels 
two  short  shafts  each  haviug  a   gear  wheel  meshing  with 


bearings  for  supporting  the  rotary  armature  cores  also 
located  between  the  two  parallel  field  magnet  core  struc- 
tures." 

515,238.  Trolley  Conductor  and  Support.  Myron 
D.  Law,  Washington,  D.  C,  assignor  to  Albert 
G.  Wheeler,  Chicago,  111.  Filed  August  39, 
1893. 

The  conductor  comprises  rails  of  L-shape  in  cross  sec- 
tion having  supporting  webs  and  contact  flanges  and  sup- 
ports for  the' conductor  having  metal  shauks  which  are  in- 
terposed between  the  overlapping  webs  of  the  adjacent 
rails. 

515,274.  Indicator  for  Electric  Cars.  Henry  C. 
Beckmann,  St.  Louis,  Mo.  Filed  August  17, 
1893. 

A  suitable  indicator  in  the  car  is  in  electrical  contact 
with  a  laterally  projecting  rigid  contact  rod  moving  with 
tbe  car.  Combined  with  this  is  a  fixed  conductor  having  a 
freely  swinging  contact  rod  connected  with  the  trolley 
wire. 

515,289.  Wheel  Guard  for  Cars.  David  R.  Howard, 
Baltimore,  Md.  Filed  June  10,  1893. 
This  is  thecoml;ination  oC  brackets  projecting  from  the 
car  body,  tilting  side  bars  pivoted  to  the  outer  ends  of  the 
brackets,  side  plites  united  to  the  rear  ends  of  the  side 
bars  by  means  of  liuks  and  adapted  to  move  backward  and 
forward  relatively  to  tbe  side  bars,  and  a  shoe  piece  which 
unites  the  outer  end.s  of  the  side  plates,  wher.^by,  upon  the 
guard  striking  a  body,  its  forward  end  will  be  first  de- 
pressed, the  device  then  moved  backward  and  the  rear  end 
elevated,  and  then  as  the  body  becomes  seated  on  the 
guard,  the  said  rear  end  falls  to  its  original  plane. 

515.308  Electric  Railway  Trolley.  Charles  J.  Van 
Depoele,  Lynn,  Mass.;  C.  A.  Coffin  and  Albert 
Wahl,  administrators  of  said  Van  Depoele, 
deceased,   assignors    to  the    Thomson-Ho"uston 


NO.  515,133. 

the  gear  wheels  of  the  transverse  shaft,  and  provided  with 
sprocket  wheels,  two  safety  rollers  in  front  of  the  platform 
(ormmgaV;  a  cushion,  and  drive  chains  between  the 
short  shafts  ond  rollers  for  actuating  the  latter. 

515,216.  Dynamo  or  Electric  Motor.  Ludwig 
liiitmaiin,  IMltsburgh,  Pa.  Filed  February  13, 
1 893. 

Claim  1  of  ihis  patent  reads  as  follows:  ".\  dynamo 
electric  machine  or  motor  (;onsistlug  of  the  combination  of 
field  electro  magnets  In  two  parallel  core  structures,  ar- 
mature cores  located  between  said  core  structures,  aud 


NO.  515,179. 

Electric  Company,  of  Boston,  Mass.      Original 
application  filed  June  18,  1838.       Divided   and 
this  application  filed  November  8,  1890. 
The  claim  of  this  patent  is  as  follows:     "The   combiaa- 
tion  of   a  car,   au  overhead    conductor,  a  contact   device 
making  underneath  contact  with    the  conductor,  a   stand- 
ard on  the  roof  of  the  car,  an  arm  carrying  the  contact  de- 
vice pivoted  ou  the  standard  on  a  trausverse  axis  and  free 
to  swing  around  the    ttandard,  a   spring  connected    to  the 
pole   or   arm    for   pres-ing   the    contact   device    upward 
flgainsl  the  condvictor,  and  a  line  connected  with,  the  arm 
above  ita  pivot  for  moving  the  arm." 
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Mr.  Terkes  The  principles  which  should 
and  Municipal  govern  municipalities  in  their 
Franchises  grants  of  franchises  have  been 
discussed  very  freely  of  late  in  Chicago  since  the 
the  mayor  by  a  score  of  vetoes  has  demonstrated 
his  belief  that  privileges  should  be  disposed  of  at 
high  figures.  It  might  be  supposed  that  Mr. 
Yerlies,  as  the  head  of  two  great  street  railway 
corporations  of  Chicago, might  be  inclined  to  take 
a  radicallj'  different  view.  An  article  by  him 
presented  elsewhere  in  this  Issue  indicates  that 
such  an  assumption  would  be  incorrect.  The 
opinions  that  he  entertains  are  similar  to  those 
which  have  influenced  Mayor  Hopldns  in  his 
vetoes.  The  following  passage,  for  e.xample,  might 
have  appeared  In  one  of  the  executive  messages 
of  disapproval:  "The  city  should  receive  from 
the  corporation  all  that  the  latter  can  alford  to 
pay  for  its  privileges.  Where  the  corporation  is 
assisting  to  develop  a  community  in  which  it  is 
located  there  should  be  nothing  expected  from  it, 
but  where  it  locates  in  places  already  built  up  it 
should  pay  the  city  for  its  license." 


Chicago  Trolley  Mayor  Hopkins  has  vetoed  the 
Ordinances,  ordinances  which  grant  to  the 
Chicago  City  Railway  Company  the  privilege  of 
equipping  for  electric  traction  most  of  its  lines 
now  traversed  by  horse  oars.  The  reasons  as- 
signed for  the  disapproval  of  these  Important 
measures  are  found  in  the  mayor's  belief  that  the 
city  can  make  abetter  bargain  with  the  company 
than  that  contained  in  the  ordinances  as  they  re- 
cently passed  the  city  council.  Mayor  Hopkins 
has  been  taking  extreme  grounds  in  the  matter  of 
municipal  franchises.  He  has  held  that  the  city 
has  heretofore  been  frequently  victimized  in  its 
transactions  with  corporations,  and  he  has  ex- 
pressed his  intention  of  exacting  the  uttermost  far- 
thing from  companies  asking  for  rights  from  the 
municipality.  No  one  will  be  inclined  to  find 
fault  with  an  executive  who  takes  such  a  stand, 
unless  his  zeal  becomes  so  pronounced  that  pro- 
jects of  merit  are  killed  off.  There  Is  a  possibil- 
ity that  too  much  zeal  may  be  manifested  in  the 
case  of  the  Chicago  City  ordinances.  If  the  com- 
pany is  refused  its  request  except  upon  terms  to 
which  it  will  not  agree,  its  business  will  not  be 
materially  interfered  with,  for  It  does  not  stand 
in  the  position  of  a  company  asking  an  original 
franchise.  It  can  operate  its  lines  for  years 
by  animal  power  and  continue  to  earn  dividends 
for  its  stockholders.  The  public  would  be  a  far 
greater  suflierer,  for  it  is  more  than  dissatisfied 
with  horse  oars  and  is  demanding  better  transpor- 
tation, which  can  only  be  provided  bj-  the  adop- 
tion of  the  trolley  system.  It  is  certainly  to  be 
hoped  that  the  company  and  the  mayor  will  be 
able  to  agree  upon  terms  so  that  there  may  be  no 
unnecessary  delay  in  the  introduction  of  improve- 
ments which  are  so  urgently  demanded. 


Attack  on  Eleo-  It  13  a  satisfaction  to  know  that 
trical  Companies,  electrical  companies  are  not 
accused  of  driving  spikes  Into  slots  to  cause  break- 
downs on  cable  lines  and  thus  bring  discredit  on 
the  cable  system  of  street  car  propulsion.  While 
he  was  about  it  the  Massachusetts  congressman 
might  have  included  this  charge  ir,  his  recent 
wholesale  denunciation  of  companies  which  are 
Interested  in  the  Introduction  of  the  overhead 
trolley  system.  Such  an  accusation  would  have 
been  wholly  as  reasonable  as  certain  charges  that 
were  made.  As  will  be  seen  from  the  abstract  of 
a  discussion  in  the  House,  which  we  publish  else- 
where in  this  issue,  electrical  companies  were  said 
by  one  representative  to  be  so  active  in  their  op- 
position to  an  underground  electric  railwav,  that 
they  did  not  hesitate  to  adopt  active  measures 
calculated  to  Interfere  with  its  operation.  Such 
a  charge  is  indeed  serious,  and  the  Imputation  of 
crime  Is  outrageous  unless  proof  can  be  cited  in 
support  of  it.  It  was  alleged  that  criminal  at- 
tempts to  interfere  with  an  underground  system 
had  been  made  both  In  Chicago  and  Washington. 
So  far  as  the  former  line  is  concerned  we  are  not 
aware  that  such  an  accusation  was  ever  whispered 
or  gossiped  about.  To  be  sure  spikes  were  found 
driven  into  the  slots,  but  the  mischief  was  ascribed 
to  boys  or  to  persons  influenced  by  a  malicious 
desire  to  see  an  accident.  The  street  railwaj' 
company  no  more  imputed  these  acts  of  interfer- 
ence to  electrical  companies  than  it  did  so 
when  the  cable  slot  was  found  blocked.  Of 
Washington  we  have  heard  nothing,  so  we  are  not 
warranted  in  speaking;  but  we  certainl3'  hope  that 
the  companies  who  have  been  so  outrageously  at- 
tacked will  demand  that  proof  or  a  retraction  be 
forthcoming. 


Accident  A  brief  article  printed  elsewhere 
Insurance.  In  our  columns  this  week  by  an 
Indianapolis  attorney  recounts  the  experience  of 
one  street  railway  company  in  obtaining  insur- 
ance against  liability  for  the  payment  of  damage 
claims.  The  experience  of  this  road  is  probably 
not  very  difl'erent  from  that  of  other  roads  that 
have  been  carrying   similar   insurance  and  have 


likewise  kept  pace  with  the  demands  of  the  pub- 
lic for  rapid  transit  improvements.  No  one  dis- 
putes the  fact  that  the  modern  methods  of  street 
car  transportation,  involving  as  they  do  the  use 
of  larger  and  heavier  cars  operated  at  higher  rates 
of  speed,  are  more  dangerous  to  other  occupants 
of  the  street  than  were  the  slow-going  horse  cars 
so  universally  used  a  few  years  ago.  This  fact 
admitted,  the  street  railway  company  that  does 
not  reckon  in  its  estimate  of  the  expense  of  oper- 
ating by  improved  methods  of  transportation  a 
large  Increase  for  litigation  and  damage  claims, 
will  find  that  it  has  made  a  very  serious  error. 
It  cannot  be  expected  that  insurance  companies 
will  continue  to  insure  against  liability  for 
damage  claims  at  the  same  rate,  when  the  motive 
power  has  been  changed  from  the  animal  system 
to  either  the  cable  or  electric,  since  both  of  these 
systems  greatly  increase  the  liability  of  accidents. 
As  might  be  expected,  street  railway  companies 
whose  insurance  rates  are  based  upon  results  of 
e.xperlence  when  their  roads  were  operated  by 
animal  power.are  heartily  in  favor  of  this  method 
of  disposing  of  their  liability;  while  companies 
whose  recent  experience  places  their  liability  at 
such  a  high  figure  as  to  compel  the  demand  of 
a  correspondingly  high  rate  of  insurance  are  more 
likely  to  be  in  favor  of  taking  care  of  their  own 
litigation.  The  question  raised  by  Mr.  Fisher  as 
to  whether  the  system  of  liability  insurance  does 
not  of  itself  tend  to  increase  the  number  of  claim- 
ants for  damages,  is  well  worthy  of  consideration. 


Competition  That  the  steam  railroad  compa- 
with  Steam  nies  of  Pennsylvania  are  antici- 
Eailroads.  pating  with  no  little  anxiety  the 
competition  of  electric  railways  throughout  the 
state  is  not  surprising.  According  to  the  report 
of  the  Department  of  the  Interior  almost  200 
electric  railway  companies  have  already  begun 
work  on  their  roads  or  are  merely  awaiting  fran- 
chises before  starting  construction.  Many  of 
these  roads  will  come  into  direct  competition 
with  existing  steam  lines  and  a  sequence  of  their 
operation  must  be  a  decrease  in  the  latter's  profit- 
able short  haul  traffic.  It  is  reported  that  the 
railroads  propose  to  fight  every  extension  of  sub- 
urban railways  that  threaten  competition.  The 
fight  against  the  Pennsylvania  Traction  Com- 
pany, whose  system  will  eventually  extend  from 
Harrlsburg  to  Philadelphia,  will  probably  be  one 
of  the  first  to  engage  the  attention  of  the  courts 
and  the  outcome  of  what  promises  to  be  bitterly 
contested  litigation  will  be  watched  with  no  little 
interest.  In  the  first  skirmish  the  Traction  Com- 
pany was  victorious,  as  the  Supreme  Court  in  a 
recent  decision  declared  that  a  street  railway 
might  be  a  road  connecting  contiguous  places, 
that  Is  that  such  a  line  Is  not  necessarily  confined 
to  one  locallt}'.  As  this  Important  point  has  been 
disposed  of  the  railroad  company,  according  to 
report,  hopes  to  prevent  the  traction  company 
from  making  progress  by  placing  legal  difficulties 
in  the  way  of  its  crossing  bridges  over  railroad 
tracks.  The  greatest  fight,  however,  it  is  said, 
and  the  one  which  will  be  carried  to  the  Supreme 
Court  of  the  United  States  if  the  railroad  com- 
pany is  beaten  in  Pennsylvania,  will  be  made  upon 
the  claim  that  the  charter  for  a  parallel  and  com- 
peting road  Is  a  violation  of  the  contract  between 
the  state  of  Pennsylvania  and  the  Pennsylvania 
railroad.  The  road  to  be  paralleled  is  the  old 
state  road  to  Columbia,  and  the  state,  when 
owner,  prevented  any  competition.  This  right, 
the  railroad  claims,  was  sold  it  with  all  the 
franchises  and  privileges,  and  any  attempt  to 
grant  another  privilege  now  is  a  violation  of  the 
contract.  While  the  progress  of  the  contest  will 
be  watched  with  especial  interest  in  Pennsylvania, 
as  so  many  roads  in  that  state  are  reaching  out 
for  suburban  business,  companies  throughout  the 
country  mav  well  feel  concerned  in  its  outcome, 
for  the  tendency  to  compete  with  railroads  is  be- 
coming every  year  more  manifest  among  electrlp 
railway  companies. 
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ELECTRIC  KAILWAY   DISCtTSSION    IN  CON- 
GKESS. 


ATLANTA  STKEET  RAILWAY  CONVENTION. 


The  entire  session  ot  the  Xatlonal  House  of 
Representatives  on  Monday  last  was  devoted  to 
consideration  of  a  bill  permitting  the  Metropolitan 
Railroad  Company  of  Washington  to  change  its 
motive  power.  The  measure  provides  that  the 
company  shall  complete  within  a  year  an  under- 
ground system  of  propulsion  t3  be  put  into  opera- 
tion on  ihe  Ninth  street  line,  and  within  two 
years  the  entire  line  shall  be  thus  equipped.  The 
second  section  authorizes  an  Issue  of  bonds  to  pay 
the  cost  of  this  work,  while  the  third  section  pro- 
vides that  the  bill  shall  in  no  wise  affect  the  suit 
pending  against  the  company  for  the  forfeiture  of 
its  charter  because  of  its  alleged  failure  to  do  cer- 
tain paving.  Xo  definite  action  was  taken  and 
the  bill  will  be  considered  on  the  next  District 
day. 

In  the  discussion  of  the  bill  considerable  e.xcite- 
ment  was  caused  by  a  speech  of  Mr.  Walker,  of 
Massachusetts,  who  ottered  two  amendments. 
The  first  provided  that  the  underground  system 
which  the  bill  proposes  for  propulsion  shall  be 
electric.  The  second  a  mendment  provides  that 
the  lines  relating  to  forfeiture  of  charter  shall 
read:  "For  non-performance  of  its  duty  in  anj- 
respect,"  instead  of  "for  non-performance  of  its 
duly  In  respect  of  paving  the  spaces  between  its 
tracks  and  two  feet  beyond  its  e.vterior  rails,  and 
for  the  non-payment  of  the  cost  thereof." 

Mr.  Walker  attacked  the  electric  companies 
and  said  that  Ihcy  were  responsible  for  the  con- 
tinuance of  the  trolley  system.  They  were  fight- 
ing the  underground  system  with  the  malignity 
and  ferocity  of  the  Infernal  regions.  He  said  that 
la  Chicago  the  dynamo  of  an  underground  electric 
system  had  been  damaged,  and  rails  and  bars  of 
iron  had  been  placed  In  the  slots,  in  order  that 
the  road  might  be  a  failure. 

"Do  j'ou  charge  that  the  General  Electric  Com- 
pany and  the  Westlnghouse  Electric  Company 
were  responsible  for  this  dastardly  work?"  asked 
Mr.  Haines,  of  New  York. 

"There  Is  a  moral  certainty  that  they  do  these 
things,"  replied  Mr.  Walker,  who  thereupon 
argued  with  much  earnestness  for  the  adoption  of 
the  underground  electric  system  now  in  use  in 
Wash'ngton.  The  Buda  Pesth  system,  he 
claimed,  was  not  regarded  as  a  success  by  the 
electrical  engineers  of  Europe.  He  wanted  the 
people  U)  be  protected  against  the  devllLsh  cuttle- 
fish of  the  electric  trust,  and  the  way  to  do  this, 
he  argued,  was  to  make  It  Imperative  that  the 
Metropolitan  road  shall  adopt  the  underground 
electric  system.  In  the  debate  it  was  made  very 
apparent  by  Mr.  Richardson  and  other  members 
of  the  committee  that  under  no  circumstances 
would  overhead  wires  be  allowed. 

Mr.  Haines  Bald  that  beine  interested  in  street 
railroads,  he  had  listened  with  amazement  and 
furprlse  Ui  the  remarks  of  Mr.  Walker.  "Having 
been  concerned  in  the  building  of  twenty-nine 
trolley  roads,"  said  Mr.  Ilalnes,  "I  want  to  say 
that  the  trolley  system  is  the  greatest  achieve- 
ment of  the  electrical  world."  Mr.  Haines 
eulogized  the  great  benefit  of  the  trolley  system. 
He  admitted  that  It  might  not  be  the  greatest 
development  of  electrical  propulsion,  but  It  was 
Ihc  belt  that  had  yet  been  devised.  There  was 
no  underground  ayntfrn  that  was  successful  or 
practical,  lie  wan  afraid  that  Mr.  Walker's  at- 
tack on  the  electric  companies  was  due  to  the  fact 
that  the  iilock  which  that  gentleman  might  have 
held  hiul  Iji^en  nU'adllv  falling,  and  he  might  have 
bccD  bit.  Mr.  Walker  lmmedlaU.-ly  denied  thlain- 
llouallon,  at.»crllHg  that  he  did  not  now  lio!d  and 
never  haf)  h'-ld  anv  electric  stock. 


Rtc«l«ir  lor  Ih*  Norlheul  Railway  . I udgr  Henry 
appointed  I^ibcrl  OUIham,  on  March  >2,  receiver 
for  the  Northeast  Elcclric  Street  Hallway  Com- 
pany of  Kanaa*  City.  The  p«-llllon  was  made  by 
the  olllcnn  of  the  road. 


President  Joel  Hurt,  of  the  Atlanta  Consolidated 
Street  Railway  Co.,  finds  that  manufacturers  of 
street  railway  apparatus  are  already  taking  con- 
siderable interest  in  the  convention  ot  the  Ameri- 
can Street  Railway  Association,  which  will  be  held 
In  .Vtlanta,  October  17,  IS,  and  19.  Many  letters  in- 
quiring about  space  in  the  new  building  which  is 
to  be  erected  in  Piedmont  Park  have  already  been 
received.  The  structure  will  be  completed  in 
the  fall  so  that  it  may  be  used  for  convent  ion 
purposes.  It  will  contain  a  large  auditorium  and 
a  hall  suitable  for  exhibits.  In  the  center  of  the 
latter  will  be  installed  a  large  Corliss  engine. 
Outside  the  building  tracks  will  be  laid  on  which 
street  cars  and  heavy  exhibits  will  be  placed. 


DECISION    IN   A  TELEPHONE-ELECTRIO 
KAILWAY  SUIT. 


NORTHWESTERN  ELEVATED    RAILWAY, 
CHICAGO. 


The  plan  of  the  proposed  route  of  the  North- 
western Elevated  Railway  of  Chicago  has  been 
filed  by  the  company  with  the  commissioner  of 
public  works.  If  the  published  plans  of  the  com- 
pany are  executed  It  will  be  the  first  to  build  an 
elev.ated  railway  on  the  North  Division  of  the 
city.  The  compmy  has  back  of  it  a  number  of 
the  most  infiuentlal  capitalists  of  the  city,  and 
its  president  is  D.  H.  Louderbach.  The  company 
has  decided  to  operate  its  road  by  electricity 
according  to  all  reports. 

The  line  is  planned  to  avoid  streets  and  to  fol- 
low alleys.     It  starts  at  the  West  line  of   Wabash 


BouTE  OP  nohthwestern  elevated  koad, 

CmCAQO. 

Avenue  between  Monroe  and  Madison  streets,  and 
extends  west  along  the  south  line  of  the  existing 
alley  to  Dearborn  street,  where  the  First  National 
Bank  Building  Is  encountered.  To  escape  this 
the  line  will  pass  through  that  block  on  the  north 
line  ot  the  existing  alley.  Crossing  Clark  street, 
It  again  goes  to  the  south  side  ot  the  alley  until 
it  reaches  the  alley  just  east  of  Fifth  avenue. 
There  It  turns  north,  running  through  the  pres- 
ent alley,  across  the  river  on  a  bridge  to  be  con- 
structed by  the  company,  on  a  straight  line  to 
the  alley  north  ot  Michigan  street.  Thence  It 
continues  west,  running  on  the  south  side  of  the 
alley  found  there  to  a  point  12.')  feet  cast  of  Mar- 
ket street.  Thence  It  runs  northeast  In  the  ex- 
isting alley  In  a  straight  line  until  Hiil  street  Is 
reached.  A  detour  to  the  east  Is  there  made 
necessary  on  account  of  a  ohuroii,  but  afl('r  cross- 
ing Eim  strei't  the  road  g.-ts  back  to  the  old  lini' 
and  continues  until  the  lirnt  alley  south  of  North 
avenue  is  ri'aohed.  It  then  turns  west  again, 
running  on  the  south  side  of  the  existing  alley 
to  Town  court.  Then  It  runs  north  for  half  a  block 
until  the  south  line  of  North  avcniie,  the  termi- 
nus, Is  reached. 

In   the  accompanying  map  the  proposed  route 
In  the  biisloeav  aoollon  is  Indicated. 


The  supreme  court  of  Tennessee  on  March  10 
handed  down  a  decision  afiirming  the  judgment 
of  the  lower  court  in  the  case  of  the  Cumberland 
Telegraph  &  Telephone  Co.,  against  the  United 
Electric  Railway  Co.,  of  Nashville.  The  judg- 
ment from  which  the  latter  company  appealed 
awarded  $4,000  to  the  plaintiff  corporation  as 
damages  caused  to  its  telephone  system  by  reason 
of  the  operation  of  the  electric  railway. 


IMPROVEMENT    OF    THE   HESTONVILLE 
LINE,  PHILADELPHIA. 


The  Hestonvllle,  Mantua  &  Fairmount  Passen- 
ger Railway  Company,  of  Philadelphia,  which 
operates  the  road  familiarly  known  as  the  Heston- 
vllle line  has  decided  to  adopt  an  electric  system. 
The  present  management  which  has  been  in  con- 
trol over  a  year  has  instituted  many  improve- 
ments in  the  property,  but  has  become  convinced 
that  the  road  will  prove  profitable  only  when  it  Is 
electrically  equipped.  A  plan  tor  obtaining  the 
money  necessary  for  the  improvement  has  just 
been  approved  by  the  stockholders. 

The  Hestonvllle  line  Includes  17  miles  ot  track 
and  the  system  will  soon  be  extended  to  Over- 
brook.  The  facilities  have  not  been  of  the  best; 
the  oars  are  old  and  there  are  several  heavy  grades 
on  the  line  which  make  fast  time  with  horses  out 
ot  the  question.  For  these  reasons  the  company 
has  carried,  as  its  directors  admit,  only  those 
persons  who  could  not  be  accommodated  by  any 
other  line.  When  the  electrical  system  is  in- 
stalled Its  equipment  will  be  as  fine  as  any  In  the 
city,  and  as  the  company  will  be  in  a  position  to 
compete  with  any  other  line,  a  large  Increase  in 
traffic  is  expected. 

At  the  stockholders'  meeting  it  was  voted  to  In- 
crease the  capital  stock  by  the  issue  of  $533,900  of 
preferred  stock  on  which  6  per  cent,  dividends 
will  be  paid.  The  stock  will  also  be  entitled  to 
share  In  any  dividends  over  and  above  6  per  cent, 
after  6  per  cent.  Is  paid  on  the  common  stock. 

The  total  issue  of  new  bonds  will  be  $1,350,000. 
They  will  be  payable  in  gold  and  will  bear  5  per 
cent,  interest.  Their  term  will  be  30  years.  Of 
the  new  bonds  about  $500,000  will  be  held  In  re- 
serve, and  will  be  used  to  retire  the  present  out- 
standing 6  and  7  per  cent,  bonds,  some  of  which 
will  mature  next  year.  The  remainder  of  the 
issue  has  been  placed  by  Edward  B.  Smith  &  Co., 
and  the  leading  financial  institutions  ot  the  city 
are  among  the  subscribers. 

AVlth  the  money  available  from  the  issue  of 
new  stocks  and  bonds  the  trolley  system  Is  to  be 
installed  on  all  the  lines,  which  include  the 
Arch  street,  Race  and  Vine  streets  and  the  ex- 
tension out  Lancaster  avenue  to  Overbrook 
which  Is  to  be  built  at  once. 

Bids  tor  much  of  the  work  have  already  been 
received,  and  the  contracts  will  be  awarded  In  a 
few  days.  The  company  hopes  to  have  trolley 
cars  running  over  the  entire  system  by  October  1. 
The  power  station  will  be  erected  at  Twenty- 
sixth  and  Callowhlll  streets,  on  the  Schuylkill 
river,  occupying  part  of  the  property  used  by  the 
Race  and  Vine  streets  line  tor  a  depot  ami  stable. 
It  will  have  the  advantage  ot  easy  delivery  of 
coiil  from  boats.  The  station  will  be  ot  stone  and 
Pompellan  brick,  one  story  in  height,  and  ot  at- 
tractive appearance. 

It  will  have  a  capacity  of  '2,000  horsepower, 
and,  it  more  is  needed  In  the  future,  the  ca|)aclty 
can  be  doul)liHl  by  extending  the  station  on  the 
company's  property.  The  iM|uipment  will  eonslst 
of  four  cross-coinpouniled  engines  ot  500  horse 
power  each,  belled  to  the  sami' iHimber  ot  400 
kilowatt  gcni'ralors.  lOlght  boilers,  each  of  2.50 
horse  powiT,  will  rurnish  the  steam. 

Porlland,  Ore.  -It  is  said  that  the  $70, 000  subsidy 
for  thi'  I'.jrtlanil-Heaverton  electric  motor  line  is 
So  nearly  made  up  that  the  enterprise  Is   assured. 
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SXJCCESSFTJL  EOTABY  SNOW  PLOW 


The  economical  and  successful  removal  of  snow 
from  electric  street  railway  tracks  is  a  matter 
that  has  been  a  constant  source  of  expense  and 
trouble  to  street  railway  companies,  large  and 
small  alike.  On  the  smaller  roads  particularly 
there  are  numerous  schemes  and  devices  in  use 
such  as  horse  snow  plows  and  scrapers,  which  ac- 


at  the  ends  at  an  angle  of  about  forty-five  de- 
grees and  is  wide  enough  so  that  the  brushes  will 
sweep  six  Inches  on  each  side  of  the  track;  on 
each  of  the  angle  beams  are  bolted  two  cast  iron 
bearing  guides,  constructed  in  such  a  manner 
that  the  brush  bearings  can  be  raised  or  lowered 
at  will  by  levers  controlled  within  the  cab,  Nos. 
2  2  2  2. 
The  brushes  on  the  forward  end  of  the  plow  are 


ROTARY   SNOW  PLOW  IN  USB  IN  DTJBUQUE,    lA. 


complish  the  work  only  in  part.  The  railway  com- 
panies in  the  smaller  cities  keenly  feel  the  effects 
of  severe  snow  storms,  as  they  have  not  the  bene- 
fit of  the  heavy  street  traflBo  and  the  rapid  service 
of  the  larger  cities,  to  assist  them  in  keeping  the 
tracks  open,  nor  can  the  majoritj'  of  them  afford 
to  expend  the  same  amount  in  clearing  their 
tracks,  as  the  traffic  will  not  warrant  it.  They 
must  therefore  turn  to  an  economical  way  of  keep- 
ing their  tracks  clear  throughout  the  winter, 
which  is  particularly  difficult  on  all  roads  that 
extend  toward  the  suburbs. 

The  cuts  show  a  snow  plow  both  economical 
and  successful  which  was  used  by  the  Dubuque 
Light  &  Traction  Company  of  Dubuque,  Iowa, 
this  winter.  This  is  the  first  winter  in  many 
years  that  Dubuque  has  enjoyed  uninterrupted 
street  oar  service  and  its  immunity  from  pro- 
longed blockades  was  due  to  the  very  successful 
work  of  this  rotary  plow.  Because  of  the  ex- 
tremely heavy  grades  encountered  on  the  lines  of 
the  Dubuque  Light  &  Traction  Company  it  has  been 
difficult  to  find  a  snow  plow  that  would  operate  in 
severe  storms.  One  grade  in  particular  is  8  per 
cent,  on  the  average  throughout  its  length  of 
l,.5O0  feet  and  it  has  two  sharp  curves,  and  an- 
other is  on  the  average  6i  per  cent,  for  a  dis- 
tance of  2,200  feet. 

The  truck  of  the  Dubuque  plow  was  taken 
from  under  an  open  summer  oar  and  strengthened 
so  as  to  withstand  the  strain  and  load  put  upon 
it.  The  cab  is  built  of  unusual  strength  for  the 
purpose  of  taking  by  hog  chains  the  weight  of 
the  brushes  which  are  placed  far  out  on  both 
ends,  thus  leaving  little  or  no  strain  on  the  angle 
supports,  as  both  brushes  arc  of  the  same  weight; 
it  also  provides  a  ready  means  of  handling  the 
motors  while  the  plow  is  in  operation.  The  cab 
protects  the  wiring  and  all  the  electrical  equip- 
ment of  the  plow  and  forms  a  support  for  the 
trolley  stand  and  pole.  Another  advantage  of 
the  cab  is  that  it  provides  a  warm  and  comfort- 
able house  for  the  men  who  are  fighting  the  snow. 

The  plow  has  on  either  end  revolving  brushes 
or  fiyers.     The  frame  of   the  machine  Is  built  out 


the  only  ones  used  as  the  plow  sweeps   in  the   di- 
rection it  is  moving,  the  rear   brush    being  In  the 
meantime    stationary  and   raised    several   inches 
above  the  track  by  means  of  the  levers.  No.  2. 
The  rotary  brush  is  constructed  in   the   foUow- 


track  brush,  with  removable  tops,  so  that  in  case 
the  brush  wires  wear  down  or  break,  they  can  be 
easily  replaced. 

Flat,  tempered  steel  wire  is  used,  five  pieces 
being  placed  in  each  hole  and  allowed  to  project 
six  inches  beyond  the  holder;  but  It  is  suggested 
that  rattan  be  used  in  preference  to  fiat,  tem- 
pered steel  wire;  as  it  has  been  the  experience  in 
Dubuque  that  contact  with  salt  will  cause  wires 
to  rust  quickly  and  besides  the  extreme  cold  has 
a  tendency  to  make  them  break  very  easily.  If 
wire  is  used,  it  is  advisable  to  Immerse  the  entire 
brush  in  hot  asphaltum  before  it  is  put  into 
service  as  this  will  prevent  rusting  to  a  consider- 
able extent. 

Each  of  the  brushes  and  bearing  guides  has  a 
combined  weight  of  about  thirteen  hundred 
pounds.  This  weight  is  centered  on  the  main 
supports  of  the  truck  by  means  of  the  hog  chains, 
which  extend  from  each  end  of  the  brush  .sup- 
ports, presenting  the  advantage  that  the  weight 
is  directly  over  the  axles,  which  is  one  of  the 
features  of  the  plow  as  It  gives  increased  trac- 
tion to  the  wheels. 

Special  mention  should  be  made  of  the  simple 
and  effective  construction  of  the  brake,  which 
consists  of  a  powerful  toggle  joint  and  is  operated 
by  a  hand  lever  four  feet  long,  extending  through 
the  floor  of  the  cab  and  constructed  in  such  a 
manner  that  when  the  lever  is  thrown  back  into 
its  normal  position,  the  brake  is  released  in  a 
positive  manner  without  the  aid  of  springs. 

On  alternate  ends  of  the  plow  is  a  scraper  two 
feet  long,  consisting  of  an  oak  board  two  and  a 
half  inches  thick  faced  with  sheet  steel  of  the 
same  width  and  one-eighth  of  an  inch  thick, 
curved  at  the  lower  edge  In  such  a  manner  that  it 
will  fit  the  track  and  clear  away  snow  which  is 
deposited  by  the  brushes  from  near  the  track; 
these  scrapers  are  raised  and  lowered  from  within 
the  cab  by  means  of  a  cable.  They  are  attached 
to  the  truck  by  two  iron  eyes  on  the  scraper  and 
are  held  in  place  by  an  Iron  pin  which  passes 
through  them  and  the  ordinary  track  brush 
holder  which  is  on  the  spreader  of  all  trucks. 

The  power  for  propelling  the  plow  is   furnished 


INTERIOR   OF  SNOW  PLOW   CAB. 


ing  manner:  Three  steel  spider  casting3,each  with 
eight  radial  arms  and  a  thirty-six  Inch  sprocket 
wheel  are  keyed  toa  three  inch  shaft  and  to  these 
radial  arms  are  bolted  flat  steel  plates  one-eighth 
of  an  inch  thick,  to  which  are  bolted  the  brush 
holders.  The  brushes  are  constructed  of  hard, 
well  seasoned   maple,  very  similar  to  the  ordinary 


by  two  15  horse  power  S.  R.  G.  Thomson-Houston 
motors,  thoroughly  protected.  They  are  equipped 
with  two  type  51  Thomson-Houston  rheostats,  one 
at  each  end  of  the  plow  placed  within  the  cab, 
thus  avoiding  the  usual  difficulties  experienced 
from  operating  cables.  It  will  be  seen  that  the 
motors  are  placed   in  such   a  position  as  to  be 
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readily  operated  by  the  motormaii.  The 
electrical  equipment  for  running  the  brushes 
is  perhaps  a  little  unique  as  well  as  interesting.  It 
consists  of  two  fifteen  horse  power  6-30  Thomson- 
Houston  motors,  one  for  each  end,  separately 
operated  by  a  specially  designed  series  multiple 
switch  (No.  4),  which  gives  a  number  of  com- 
binations for  regulating  the  speed  that  are  needed 
for- the  varying  work  the  brushes  have  to  accom- 
plish. This  is  quite  necessary  in  using  a  motor 
of  this  high  speed  type,  for  this  purpose.  It  will 
be  noticed  that  the  motors  have  been  placed  upon 
end  in  an  iron  frame;  this  was  necessary  to  econo- 
mize space  as  well  as  to  bring  the  armature  shaft 
to  which  the  small  sprocket  wheel  is  attached  in 
proper  position  to  be  connected  with  the  large 
sprocket  wheel  on  the  brush  by  means  of  a  No.  75 
link  chain. 

A  small  idler  where  the  link  chain  enters  the 
cab  is  also  used  to  prevent  it  from  running  off, 
which  might  happen  as  the  work  which  the  brush 
accomplishes  is  not  steady  and  the  chain  is  more 
or  less  slaclc  at  times. 

The  speed  of  the  brushes  is  about  two  hundred 
revolutions  per  minute  and  as  there  are  eight 
brushes,  a  brush  will  strike  the  ground  about 
sixteen  hundred  times  a  minute,  which  speed  has 
been  found  sufficient  to  meet  all  requirements. 

The  plow  was  operated  successfully  the  entire 
winter  and  in  the  outlying  districts  went  through 
and  cleared  drifts  of  snow  two  and  a  half  and 
three  feet  deep  with  little  difficulty.  On  each  end 
of  the  plow,  outside  the  cab,  is  placed  a  large 
combination  sand  and  salt  box  operated  from  the 
inside  of  the  car.  This  sand  bo.v  was  especially 
designed  and  on  account  of  its  simplicity  and 
reliability  has  proven  most  successful,  not  only  on 
the  plow  but  on  all  of  the  cars  where  it  is  In  use. 
Two  men  operate  the  plow  entirely, one  the  brush 
and  brake  levers  from  the  center  of  the  cab;  the 
other,  the  motorman,  who  also  controls  the  brush 
motors  and  soraper  cable,  from  his  position  in  the 
corner  of  the  cab  where  he  has  full  view  of  every 
thing  in  front  of  him. 

While  this  plow  met  all  requirements  during 
the  present  winter,  it  was  designed  and  con- 
structed in  a  hurry  and  on  a  purely  economical 
basis.  There  are  many  improvements  which, 
a  little  careful  study  would  suggest.  The 
entire  outlay  necessary  was  two  hundred  and 
twelve  dollars.  The  plow,  which  was  constructed 
in  the  company's  shops,  was  designed  by  A.  W. 
Mc  Limont,  general  manager,  and  H.  A.  Douglas, 
assistant  manager. 


Dispoaition  by  Cities  of  Corporate  Privileges.* 


BY  CHARLES  T.  TEKKES, 

President  of  the  North  and  West  Chicago  Street  Railroad 
Companies. 

Selfishness  has  much  to  do  with  the  manage- 
ment of  affairs,  be  thej'  either  private  or  public, 
and  consequently  to  suggest  a  correct  manner  of 
regulating  the  latter  would  be  simply  impossible; 
therefore  it  is  best,  Instead  of  attempting  to 
control  the  acts  of  our  public  servants,  to  adopt 
such  laws  for  their  government  as  will,  when 
obeyed,  accomplish  the  proper  end. 

We  find  an  answer  to  the  question  In  the  fact 
that  privileges  are  disposed  of  as  natural  laws 
dictate  at  the  time  of  the  organization  of  a  com- 
munity. In  a  country  enjoying  a  free  govern- 
ment it  is  natural  they  shoald  baud  together,  not 
wholly  for  protection,  but  the  improvement  of 
their  condition  both  socially  and  financially. 
Towns  have  sprung  up  and  in  time  grown  into 
cities.  Why?  Mainly  for  the  reason  that 
certain  rights  have  been  given  large  and 
active  corporations,  which  have  been  attracted 
by  the  promise  of  the  land  and  the 
prospect  of  success.  The  grantee  accepted  these 
rights  in  the  hope  that  the  future  would  deal 
kindly,  and  the  risks  taken  would  inure  to  Its 
benefit.      This  city  has  thrived   greatly,  and  the 

*Read  before  the  Sunset  Club,  Chicago,  March  15,  1801. 


corporations  are  in  a  great  measure  responsible 
for  that  thrift.  It  may  be  said  that  they,  too, 
have  thrived.  Why  should  they  not?  And  still 
their  increase  In  value  is  not  commensurate  with 
that  of  things,  principally  real  estate,  bordering 
on  the  territory  through  which  they  run.  Tills 
applies  more  particularly  to  old  street  railroads. 
Compare  the  amount  of  Increase  In  the  value  of 
these  companies  with  the  Increase  In  the  value  of 
the  real  estate  through  which  they  pass,  and  the 
former,  while  it  is  large,  is  infinitesimal  as  com- 
pared with  the  latter.  It  will  not  be  claimed  that 
the  street  railroads  produced  all  of  this  result, 
but  it  will  hardly  be  denied  that  such  a  con- 
dition of  things  would  not  have  been 
experienced  if  street  railroads  had  not  been 
built.  The  progress  of  the  city  and  the  increase 
in  values  would  have  been  much  smaller 
as  compared  with  what  we  witness  at  the 
present  time. 

The  laws  empowering  citizens  to  form  corpora- 
tions for  the  purpose  of  establishing  and  main- 
taining large  business  enterprises  are  among  the 
most  solid  foundation  stones  of  our  free  govern- 
ment. Most  of  the  railroad  and  telegraph  lines 
in  Europe  are  owned  and  operated  by  the  govern- 
ment, and  the  proceeds  go  to  the  support  of 
the  country.  Who  is  better  off  for  this  condition? 
Not  the  travelers  and  shippers,  for  the  rates  are 
higher  than  in  this  country;  not  the  people,  for 
we  know  that  they  are  much  more  heavily  taxed 
than  the  people  of  this  country.  It  is  the  per- 
sons who  govern  the  properties  who  receive  the 
profit.  In  this  country  it  is  the  millions  of  stock- 
holders who  reap  the  benefits,  while  there  it  is  the 
government  and  the  officeholders. 

Suppose  the  railroad  and  telegraph  properties 
were  subject  to  the  President  as  the  postal  and 
internal  revenue  departments  are.  Emperors  and 
czars  and  the  great  rulers  of  the  earth  would  pale 
before  him  in  power.  No  man  living  would  have 
the  amount  of  patronage  at  his  command,  to  say 
nothing  of  the  amount  of  moneyed  Investments 
under  his  control. 

It  is  argued  that  the  cities  should  own  and 
operate  such  properties  as  water  works  and  gas 
works.  In  such  towns  where  the  former  is  under 
municipal  control  the  reason  can  be  found  in  the 
early  settlement  of  the  community,  when  no 
corporation  of  a  private  character  could  be 
found  to  take  the  risk.  As  water  was  an  imper- 
ative necessity  the  municipality  was  compelled 
to  supply  the  need;  with  gas  works  It  Is  differ- 
ent. This  comes  after  the  municipality  has 
grown  and  the  people  desire  luxuries.  It  is  a  fact 
that  does  not  admit  of  contradiction  that  a  well- 
managed  corporation    can    handle  a  business  bet- 


trustees  could  be  gotten  rid  of.  Before  going 
out  of  office  the  trustees  reduced  the  price  of 
gas  to  $1.50  a  thousand  feet,  at  which  rate  the 
commissioner  found  himself  unable  to  manu- 
facture and  to  extend  the  supply.  Inconsequence 
of  which  the  city  is  now  purchasing  targe  quanti- 
ties of  its  gas  from  a  corporation  which  is  making 
a  profit.  It  is  not  only  demonstrated  that  the  city 
can  purchase  gas  from  outside  parties,  but  sell  it 
to  people  at  a  less  price  than  the  municipality  can 
manufacture  it. 

To  the  question  how  and  to  whom  should  these 
rights  be  given,  I  answer  it  is  impossible  to  say. 
In  some  cases  it  would  be  well  to  give  them  to  the 
highest  bidder,  and  in  others  this  plan  would 
be  unnecessary,  for  the  reason  that  there  would 
be  no  one  to  bid  owing  to  the  uncertainty  of 
profits  in  the  future.  To  have  the  city  develop 
the  plants  would  be  to  build  up  such  a  political 
ring  that  the  community  would  surely  suffer,  be- 
sides having  the  poorest  of  management  to  main- 
tain the  property.  I  believe  it  is  the  best  plan  to 
give  these  franchises  to  an}'  corporation  which 
can  develop  and  push  the  work  to  its  fullest 
capacity. 

The  city  should  receive  from  the  corporation 
all  that  the  latter  can  afford  to  pay  for  its  privi- 
leges. Where  the  corporation  is  assisting  to  de- 
velop a  community  In  which  it  Is  located  there 
should  be  nothing  expected  from  it,  but  where  it 
locates  in  places  already  built  up  it  should  pay 
the  city  for  its  license.  Whether  better  terms 
could  be  secured  for  the  privileges  if  given  in  the 
hands  of  a  few  persons  rather  than  with  the  city 
council  it  is  difficult  to  saj-.  It  is  a  fact,  how- 
ever, that  where  there  are  so  many  to  determine 
what  is  proper  it  Is  impossible  to  get  intelligent 
and  sound  judgment.  It  would  therefore  seem 
that  If  the  disposition  of  privileges  was  in  the 
hands  of  a  few  honest  and  experienced  business 
men  much  better  results  would  be  obtained.  We 
want  no  demagogues  or  political  aspirants  for 
such  positions,  but  men  with  sound  business 
principles.  We  do  not  want  the  work  naturally 
belonging  to  a  corporation  performed  by  the  mu- 
nicipality, for  this  fosters  political  rings  and  boss- 
ism.  It  would  be  better  to-day  if  there  were  no 
such  appointments  depending  on  the  gift  of  the 
officers  of  our  government,  be  it  Federal  or  mu- 
nicipal. 


ELECTROLYTIC  ACTION  IN  ZANESVILLE,  O. 


The  accompanying  Illustration  represents  a  por- 
tion of  a  four  inch  waterpipe  taken  from  the 
ground  in  Zanesvllle,  Ohio.  The  metal  has  been 
subjected  to  electrolytic  action  until  the  pipe  was 


FOLR-INCn   WATER  PIPE  CORRODED  BY  ELECTROLYSIS. 


ter  than  a  municipality.  The  extravagance  and 
bad  management  in  the  Water  Department  are 
well  known.  It  is  used  by  every  political  party 
which  has  control  to  forward  the  ends  of  that 
party.  It  has  been  reduced  to  a  party  machine. 
Every  change  in  administration  makes  a  change 
in  the  heads  of  its  department  and  Its  employes. 
Consider  for  a  moment  j'our  own  business  run  in 
that  manner.  It  would  be  almost  a  miracle  If 
you  were  successful. 

In  Philadelphia,  for  many  years  no  man  could 
be  elected  to  the  city  council  unless  he  was 
under  the  control  of  the  gas  trustees.  Con- 
tracts were  made  about  as  the  members  of  the 
board  saw  fit,  and  at  election  times  thousands  of 
men  were  placed  on  the  pay-rolls  so  that  the 
bosses  could  elect  their  men.  It  was  not  until 
the  people  compelled  the  legislature  to  change 
the  charter  of  the  city  that  the  power  of  the  gas 


perforated.  The  pipe  was  laid  new  about  four 
years  ago  In  an  alley  In  the  rear  of  the  electric 
light  plant  which  was  built  about  two  years  ago. 
The  street  railway  return  was  laid  in  the  alley 
about  13  Inches  below  the  surface.  All  the  pipes 
that  were  laid  in  the  alley  were  affected  and 
some  of  them  lasted  only  six  months.  The 
wrought  iron  pipe  in  the  ground  is  said  to  have 
been  badly  corroded,  looking  like  "a  badly  cut 
piston  rod."  The  photograph,  for  which  we  are 
indebted  to  Mr.  R.  M.  Saup,  of  Zanesville,  shows 
the  appearance  of  the  cast  iron  pipe. 


The  Curtis  Motor  Manufacturing  Company's  fifty  mo- 
tors in  service  on  the  system  of  the  Brooklyn  City 
Railroad  Company  have  proved  so  satisfactory 
that  120  new  equipments  have  just  been  ordered. 
The  company  has  several  large  contracts  pending 
in  the  West. 
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ELECTBIC  RAILWAY  AT  BORDEAUX, 
FRANCE. 


Since  December  last  an  electric  railway  has 
been  in  operation  in  Bordeaux,  France.  Tlie 
franchise  was  granted  last  May  and  for  several 
mouths  the  choice  of  a  system  was  discussed.     It 


private  property.  To  meet  these  demands  and 
effect  an  equitable  settlement  req  ulres  consum- 
mate skill  and  no  small  sum  of  money.  The  court 
house  should  be  the  last  resort.  I  say  this 
advisedly  and  largely  on  account  of  the  average 
prejudice  of  the  American  jury.  But  to  avoid 
litigation  or  damage  suits   is  impossible;  in   the 


POWEK   PLAKT   OF    BORDEAUX  (PKANCe)   ELECTRIC  RAILWAY. 


was  finally  decided  to  adopt  the  Thomson-Houston 
system  and  the  contract  was  awarded  to  the 
Compagnle  Francaise  pour  I'E.xpJoitation  des 
Precedes  Thomson-Houston. 

The  line  which  has  been  equipped  leads  from 
Bordeaux  to  Vigean  and  is  about  three  miles  in 
length.  The  line  is  single  track  throughout  with 
seven  turnouts. 

The  power  station  is  situated  at  a  point  about 
midway  between  the  termini.  At  the  same 
place  the  car  barns  are  located  the  entrance  to 
which  is  shown  in  Fig.  1.  The  apparatus  in  the 
power  station  is  equipped  entirely  with  American 
types  of  machinery.  Steam  is  generated  in  two 
Babcock  &  Wilcox  boilers,  and  the  feed  pumps 
are  of  the  Worthington  make.  The  engine  room, 
of  which  a  view  is  shown  in  Fig.  2,  contains  two 
Mcintosh  &  Seymour  150  h.  p.  engines,  each  of 
which  is  belted  directly  to  a  100  kilowatt  Thom- 
son-Houston generator. 

The  six  motor  cars  operated  are  equipped  with 
Thomson-Houston  waterproof  motors.  The  il- 
lustrations are  reproduced  from  VElectridte. 


light  of  past  e.xperience,  then,  is  it  advisable  for 
a  street  railwaj'  company  to  assume  the  risk  of 
judgment  or  compromise  claims  rather  than  pay 
the  current  rate  for  insurance  or  indemnity 
against  damages  recoverable? 

To  indemnify  a  company  in  respect  to  such  lia- 
bilit\'  the  rate  or  premium  charged  is  usually 
based  upon  the  gross  receipts  of  such  company, 
the  number  of  miles  operated:  the  number  of  em- 
ployes in  service;  the  character  of  the  machinery 
and  the  experience  of  the  company  concerning 
legal  expenses  of  the  past  three  or  Ave  years. 
There  are  no  statistics  that  will  afford  a  reliable 
basis  for  computation.  Neither  will  the  experi- 
ence of  the  past  five  years  suffice.  This  is  abso- 
lutely true   because    of    the    marvelous    changes 


ana  was  with  the  Citizens'  Street  Railway 
Company  of  Indianapolis,  and  this  con- 
tinued for  two  years.  The  first  year  that  the 
security  company  stood  between  the  street  railway 
company  as  a  wrong-doer  and  the  claimants,  the 
system  was  for  the  most  part  operated  by  animal 
power.  The  insurer  at  the  end  of  the  first  year  was 
in  possession  of  no  discouraging  experience  and 
readily  renewed  the  contract  for  a  second  year. 
With  this  year  came  the  rapid  improvement  and 
change  from  animal  to  electric  power.  Inex- 
perienced men  were  largely  placed  in  charge  and 
a  flood  of  damage  suits,  the  result  of  a  series  of 
accidents,  followed.  During  this  period  thirty- 
nine  causes  of  astion  were  defended,  thirty-four 
settled  or  compromised,  five  dismissed  and  a 
number  left  pending  future  action,  or  on  appeal 
to  a  higher  court.  The  amount  required  to  effect 
settlements  and  pay  judgments  and  costs  in- 
creased fifty  per  cent.  The  insurer  refused  to 
renew  the  contract  for  a  third  year  notwithstand- 
ing the  fact  that  the  street  railway  company 
agreed  to  pay  a  largely  increased  rate.  Pending 
these  conferences  and  settlement  between  the  in- 
sured and  insurer  the  latter  became  insolvent. 
The  experience  of  this  company  In  this  particu- 
lar case  elicited  some  hitherto  unknown  facts, 
viz:  that  the  use  of  electricity  as  a  motive  power 
has  increased  the  risk  to  damages  recoverable  at 
least  fifty  per  cent.;  that  it  requires  an  increased 
sum  to  pay  counsel  to  defend  the  numerous  causes 
in  which  the  company  is  made  defendant; 
that  the  average  jury  is  not  only  preju- 
diced against  a  corporation,  but  that  such 
prejudice  as  already  exists  is  intensified 
where  it  is  made  known  that  a  street  railway  com- 
pany is  indemnified  against  loss  for  damages  In 
consequence  of  its  wrong  doing.  Further,  it  is 
thoroughly  believed,  that  the  system  of  indemnity 
on  account  of  its  desire  and  custom  to  compro- 
mise claims  out  of  court,  has  invited  and  encour- 
aged a  large  number  of  claimants  to  proceed 
against  the  carrier  hopeful  of  obtaining  some- 
thing for  trifling  or  imaginary  injuries. 
Unscrupulous  attorneys  have  also  encouraged 
claimants  upon  contingent  contracts  to  share  in 
the  amount  recovered    and    subsequently  labored 


ADVISABILITY  OF  INSURANCE  OF  STREET 
RAILWAY    COMPANIES  AGAINST  LIA- 
BILITY FOR  WRONG-DOING. 


ET  R.    D.    FISHEK. 

The  modern  street  railway  is  peculiar  in  both 
Its  commercial  character  and  its  legal  status.  It 
has  been  and  is  a  conspicuous  factor  in  municipal 
growth  and  convenience.  During  the  recent 
decade  a  new  Impetus  has  been  given  to  the  busi- 
ness of  rapid  transit,  and  the  field  of  operation 
has  been  widely  extended.  The  carrying  capac- 
ity of  the  modern  street  railway  has  also  been 
marvelously  increased.  No  other  business  in 
existence  to-day  touches  at  so  many  places  the 
legal  rights  of  its  patrons  and  employes,  or  owes 
a  greater  responsibility  or  is  held  to  a  more 
radical  performance  for  prompt  and  safe  trans- 
portation. The  recent  development  of  the 
modern  system  of  local  transportation  has  not 
only  Invited  an  increased  patronage  but  has  been 
met  with  an  extraordinarily  crop  of  litigation.  It 
Is  the  duty  and  business  of  a  shrewd  manager  to 
keep  the  company  out  of  litigation  and  lessen  the 
legal  expenses  as  much  as  possible.  Accidents, 
from  whatever  cause,  are  at  times  unavoidable; 
negligent  management  and  inexperienced  service 
must  at  times  be  endured — all  of  which  are 
approximate  causes  resulting  in  personal  injury 
or  death  to  patrons  or  employes,    or    damages   to 
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made  from  year  to  year  in  motive  power  and  in 
other  respects  which  render  the  business  more 
hazardous  and  thereby  increase  the  liability. 
There  are  not  more  than  three  or  four  reliable 
indemnity  or  casualty  insurance  companies  writ- 
ing street  railway  business  in  this  country  at  the 
present  time.  One  or  two  have  become  insolvent 
within  the  past  year.  The  American  Casualty 
Company,  of  Baltimore,  was  the  first  to  engage  in 
securing  street  railway  companies  against  loss  by 
reason  of  damages  to  person  or  property. 
This     company's      first      experience      in     Indi- 


with  those  in  charge  of  the  defense  for  a  com- 
promise, and  rarely  have  they  failed  because  of 
the  incentive  of  the  carrier  as  well  as  the  indem- 
nifier  to  prevent,  if  possible,  the  burden  of 
innumerable  suits.  It  is  doubtless  a  very  great 
relief  to  the  officers  and  managers  of  a  street 
railway  company  to  be  relieved  of  all  responsibil- 
ity concerning  damage  suits,  and  if  statistics 
were  of  sufficient  value  and  reliance  on  which  to 
base  a  premium  it  would,  in  the  light  of  pres- 
ent experience,  certainly  be  advisable  for  a  street 
railway  company    to   obtain  reliable  Indemnity. 
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ELECTEIC  EAIIiWAY  MOTORS:    THEIR  CON- 
STBTJCTION  AND   OPEBATION. 


BT  NELSON  W.  PBERY. 
( Tenth  Article.) 
With  the  coil  in  the  position  shown  the  maxi- 
mum electromotive  force  is  being  generated  for  the 
reasons  alreadj-  explained,  and  ihe  direction  of  the 
resulting  current  will  be  as  indicated  by  the  ar- 
rows. When  the  coil  has  arrived  at  the  position 
shown  in  Fig.  23,  it  is  cutting  no  lines  of  force 
and  generating  no  electromotive  force,  but  im- 
mediately after  passing  this  position  it  commences 
to  cut  the  lines  again, the  two  sides  cutting  the  lines 
In  opposite  directions,  however,  viz;  A  B  has  ex- 
changed places  with  A  B,  the  former  cutting 
them  from  west  to  east,  if  in  looking  towards  the 
north  pole  we  be  supposed  to  be  looking  north, 
and  the  latter  now  cutting  them  from  east  to  west. 


FIG.   23. 

using  the  same  points  of  the  compass.  The  cur- 
rent will,  therefore,  be  reversed  and  will  reach  its 
maximum  strength  when  in  the  position  shown  in 
Fig.  24.  It  will  again  become  zero  and  reverse 
its  direction  when  the  coil  has  reached  a  position 
at  right  angles  to  this;  and  so  the  changes  will 
follow  each  other  as  the  coil  revolves,  repeating 
the  changes  with  each  revolution,  becoming  zero 
and  reversing  its  direction  each  time  the  coil 
takes  up  a  position  at  right  angles  to  the  lines  of 
force  and  reaching  a  maximum  each  time  it  be- 
comes parallel  with  them. 

We  have  here  what  mav  be  termed  a  typical 
machine  generating  alternating  currents,  viz: 
those  which  are  periodically  reversing  their  di- 
rection. What  is  wanted,  however,  is  to  generate 
a  current  that  shall   flow   always  in  the  same  di- 


ive  in  Figs.  25  and -26  and  in  section   to   a  largiir 
scale  in  Figs.  27  and  28. 

Calling  these  two  halves  m  and  »,  if  we  place 
the  slits  at  right  angles  to  the  coll,  as  shown  in 
the  figures,  and   place  the   brushes   D,  E  in  the 


FIG.  24. 

rection  in  the  outer  circuit.  It  is  evident  that  if 
at  the  moment  the  coil  arrived  in  its  neutral  posi- 
tion, Fig.  23,  when  for  a  moment  it  is  generating 
no  current  and  the  next  commences  to  generate 
one  in  the  opposite  direction,  we  should  exchange 
the  places  of  the  two  brushes  D  and  E — placing 
E  upon  the  cylinder  which  terminates  the  end  of 
the  wire  B  and  D  upon  the  cylinder  C  and  replace 
them  again  in  their  original  positions  when  the 
coil  arrives  at  its  next  neutral  position,  the  cur- 
rent in  the  external  circuit  would  no  longer  be  re- 
versed, but  would  continue  to  flow  in  the  same  di- 
rection throughout  the  complete  revolution  of  the 
coil.  A  simpler  way  of  acoompllshing  the  same 
thing,  however,  is  at  hand. 

Suppose  the  hollow  cylinder  D,  in  Figs.  20,  22, 
23,  24,  be  slit  longitudinally  Into  two  equal  parts, 
and  let  one  part  be  connected  to  each  of  the  two 
ends  of  the  turn  of  the  wire,  as  shown  in  perspect- 


FIG.  25. 
positions  shown,  the  direction  of  the  current  in 
the  outer  circuit  will  be  automa  tically  changed 
at  the  proper  time.  In  Fig.  28  th  e  coil  is  in  one 
of  its  neutral  positions.  Just  before  this  D  has 
been  in  contact  with  «i  and  E  with  n\  the  current 
at  that  time  was  flowing  from  n  through  E  G  Dio 
in.  When  the  coil  has  arrived  at  the  vertical  po- 
sition shown  in  Fig.  28,  there  is  no  electromotive 
force  generated,  but  just  after  it  has  passed  this 
position  the  section  n  passes  from  under  brush  E 
and  section  in  passes  from  under  brush  D.  There- 
fore brush  E  rests  upon  section  m  and  brush  D 
upon  section  n.  Fig.  29,  just  as  the  direction  of 
the  electromotive  force  in  the  coil  changes,  so  that 
the  current  will  continue  to  flow  in  the  same  di- 
rection in  the  circuit  E  O  D  as  before. 

This  arrangement,   by   which   the  alternating 
current  is  changed  to  one  always  flowing  in   the 


FIG.  26. 

same  direction,  is  termed  a  commutator,  and  the 
line  joining  the  positions  of  the  brushes  where  the 
change  of  direction  or  commutation  takes  place 
is  called  the  "axis  of  commutation." 

We  have  already  accomplished  part  of  our  pur- 
pose, but  not  all,  for  while  the  current  now  always 
flows  in  the  same  direction  it  is  an  exceedingly 
unsteady  one,  having  atone  time  no  electromotive 
force  at  all  and  at  others  a  maximum.  We  must 
have  a  more  uniform  current,  and  to  this  end  let 
us  add  another  coil  at  right  angles  to  the  first. 
Fig.  30. 

If  this  second  coil  is  added  and  the  commutator 
split  into  four  sections  the  currents  in  both  col  Is 
will  be  rectified  and  as  the  coil  h  is  in  its  neutral 
position  while  coil  c  is  generating  its  maximum 
electromotive  force  and  vice  versa,  there  will  be 
no  time  when  the  circuit  is  without  current,  for 
while  coil  h  is  contributing  nothing,  the  other 
coil  c  is  doing  its  best.  Referring  to  the  cut  it 
will  be  seen  that  each  coll  will  come  into  action 
when  it  comes  within  45  degrees  of  its  position  of 


diminish  until  the  coil  has  passed  through  45  de 
grees.  Then  the  sections  o  and  p  of  the  commu- 
tator and  the  coil  will  no  longer  be  in  connection 
with  the  brushes  and  the  outer  circuit  and  may 
be  neglected  for  the  next  quarter  of  a  revolution. 
When  the  segments  o  and  p  pass  from  under  the 
brushes,  segments  m  and  n  immediately  succeed 
them  and  coil  b  is  connected  to  circuit.  This  coil 
is  approaching  its  position  of  maximum  effect 
and  therefore  its  potential  difference  is  increasing 
and  will  continue  to  increase  as  it  passes  through  , 
an  angle  of  45  degrees  when  it  reaches  its  maxi- 
mum and  will  then  decrease  as  did  coil  c  for  45 
degrees  more  until  like  the  other  coil  it  is  cut  out 
of  circuit  by  its  commutator  segments  passing 
from  beneath  the  brushes.  Thus  a  decreasing 
electromotive  force  of  a  strength  due  to  a  position 
of  one  coil  45  degrees  beyond  its  position  of 
maximum  effect  is  succeeded  by  an  increasing 
electromotive  force  from  another  coil  due  to  its  po- 
sition of  45  degrees  in  front  of  its  position  of  maxi- 


FIG.  27.        ,       . 
maximum  effect  and  will  go  out  of  action    when 
it  has  passed  45  degrees  beyond  that  point. 

While  in  the  position  shown,  the  coil  e  is  in  a 
maximum  position  and  section  o  is  positive  and  p 
negative.  The  current  will  therefore  flow  from 
brush  E  through    G   to  Z>.      The   potential   will 


FIG.  28. 
mum  effect,  and  we  have  a  current  still  varying  in 
strength,  but  only  between  that  which  would  re- 
sult from  a  position  of  the  coils  of  maximum 
effect  and  that  which  would  result  from  a  position 
45  degrees  removed  from  it  instead  of  one  varying 
between  a  maximum  and  zero. 

If  we  double  the  number  of  coils  again  and 
divide  each  of  our  commutator  segments  into  two, 
the  fluctuations  will  become  siill  less,  and  so,  by 
multiplication  of  coils  each  terminating  at  both 
ends  in  commutator  segments  which  come  under 
the  brushes  and  leave  them  at  a  less  angle  from 
the  position  of  maximum  effect,  the  resulting 
current  will  vary  between  narrower  and  narrower 
limits  and  gradually  approach  uniformity  of 
strength. 

INCKBASE   OF  ELECTBOMOTIVB   FORCE. 

We  observed  from  our  e.xperiments  with  the 
solenoids  that  two  turns  affected  the  needle  more 
than  one  turn  did  and  it  has  been  stated  that  the 
magnetizing  effect  of  a  coil  or  the  magneto- motive 
force  of  an  electro-magnet  was  proportional  to 
the  product  of    the    current    flowing     into    the 


FIG.  29. 
number  of  turns  in  the  coil  or  the  ampere  turns, 
as  we  have  called  this  product.  The  converse  of 
this  is  also  true.  If  a  coil  of  one  turn  of  wire 
such  as  has  been  discussed  heretofore,  revolving 
in  a  given  magnetic  fleld  at  a  certain  speed  gen- 
erates an  electromotive  force  of  say  1  volt,  a  coil 
of  two  turns  or  a  coil  of  three  turns  revolving  at 
the  same  speed  in  the  same  field  will  generate  an 
electromotive  force  of  double  or  treble  as  much. 
That  is  to  say  that  since  a  given  current  passing 
two  and  three  times  around  a  bar  of  iron  or  space 
will  generate  two  and  three  times  as  many  lines 
of  force  as  it  will  if  it  passes  around  but  once,  bo 
if  a  coil  of  one  turn  cutting  the  lines  of  force  at  a 
given  rate  generates  a  certain  electromotive  force, 
the  same  wire  bent  into  a  coil  of  two  and  three 
turns  will  under  like  conditions  generate  two  and 
three  times  as  many  volts.  Thus  if  a  coil,  such 
as  is  represented  in  Fig.  31,  be  substituted  for  the 
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colls  of  a  single  turn  represented  In  tlie  previous 
Illustrations  it  will  at  the  same  speed  of  revolution 
generate  twice  as  much  electromotive  force,  be- 
cause in  doubling  the  wire  It  is  equivalent  to 
doubling  the  rate  at  which  that  wire  cuts  the 
lines  of  force — which  alone  determines  the  electro- 
motive force  that  will  result.  This  being  the  law, 
many  other  means  of  increasing  the  electromo- 
■  tlve  force  at  once  suggest  themselves.  If  we  re- 
volve our  coil  faster,  its  rate  of  cutting  will  be 
greater  or  if  we  increase  the  number  of  the  lines, 
the  rate  of  cutting  will  still  be  faster  even  though 
the  speed  of  revolution  be  not  increased.  This 
latter  statement  suggests  two  other  means  of  in- 
creasing the  electromotive  force,  for  we  can 
Increase  the  number  of  lines  of  force  in  our  field 
in  two  ways — either  by  increasing  the  magneto- 
motive force  of  our  magnet  by  increasing  the 
number  of  ampere  turns,  or  by  decreasing  the 
magnetic  resistance  of  the  air  space  in  which  our 
colls  revolve.  Since  our  coils  are  of  a  certain  size 
we  cannot  bring  the  poles  of  the   magnet   closer 


poles,  which  if  retarded  as  would  be  the  case  even 
with  the  best  iron  if  it  were  solid,  would  give  rise 
to  eddy,  or  Foucault  currents  as  they  are  called, 
in  the  iron  itself  which  would  be  at  the  e.x-pense 
of  the  engine  which  drives  the  armature,  would 
contribute  nothing  in  return  to  the  output  of  the 
dynamo,  would  cause'the  armature  to  heat  up  to 
an  abnormal  degree  so  as  to  perhaps  destroy  the 
insulation  on  the  armature  wires,   and   cause  ir- 
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FIG.    30. 

together  as  we  did  In  Fis.  13  and  still  leave  room 
for  our  colls  to  revolve,  but  we  can  wind  our  coils 
on  a  cylinder  of  iron  which  is  the  best  conductor 
of  the  magnetic  lines  that  is  known  and  thus  by 
greatly  reducing  the  resistance  in  this  gap  greatly 
Increase  the  number  of  lines  that  our  coils  will 
cut  at  a  given  speed,  and  thus  increase  enor- 
mously our  electromotive  force.  And  this  method 
Is  always  employed  in  dynamo  construction  be- 
cause It  results  in  an  enormous  saving  in  copper, 
since  with  one  turn  of  the  wire  on  an  iron  core 
a  greater  number  of  volts  will  be  generated  than 
with  very  many  turns  of  wire  without  the  Iron 
revolved  at  the  same  speed.  Nor  is  any  expense 
spared  to  have  this  core  of  the  softest  and  best 
Iron  for  the  purpose,  for  the  saving  In  other  di- 
rections where  the  best  Iron  is  employed  in  the 
armature  core  more  than  counter-balances  the  ad- 
ditional cost  of  the  extra  quality. 

EDDY   CtlKRENTS    IN    ARMATURE. 

Those  who  have  seen  generator  or  motor  arma- 
tures In  process  of  construction  will  have  noticed 
also  that  they  are  not  made  of  one  solid  piece  but 
are  built  up  of  a  great  number  of  disks  of  thin 
sheet  iron,  each  of  these  disks  being  insulated 
from  its  neighbors  usually  by  thin  sheets  of 
paper. 

This  lamination,  as  it  is  called,  is  not  for  the 
purpose  of  increasing  the  capacity  of  the  Iron  to 


FIGS.  31  AKD  32. 
carry  lines  of  force,  but  is  for  the  purpose  of  per- 
mitting the  core  to  rapidly  change  the  direction 
of  its  magnetization.  As  will  be  seen  later  on  the 
armature  becomes  a  magnet  whose  poles  always 
have  a  constant  position  with  regard  to  the  field 
magnet  poles— that  Is,  they  are  stationary  with 
regard  to  the  latter,  but  since  the  armature  is  re- 
volving they  are  constantly  changing  with  regard 
to  a  fixed  point  on  the  armature.  This  lamina- 
tion greatly  facilitates  this  rapid  shifting  of  these 


FIG.   33. 

regularities  of  working  too  enormous  to  mention 
at  this  point. 

Figs.  32  and  33  represent  an  armature  con- 
sisting of  two  coils  of  two  turns  each  wound  on 
an  iron  core  at  right  angles  to  each  other.  It 
will  be  seen  that  in  Fig.  33  when  the  armature  is 
Inserted  between  the  pole  pieces  iV/Sthat  the  dis- 
tance which  the  lines  of  force  have  to  pass 
through  air  is  reduced  to  the  two  narrow  spaces 
which  need  only  be  wide  enough  to  permit  the 
armature  to  revolve  rapidly  without  allowing  the 
colls  to  strike  against  the  faces  of  the  field  mag- 
nets. Of  course  as  the  armature  revolves  the 
wires  on  its  surface  tend  to  fly  outward  and  suf- 
ficient room  must  be  allowed  to  provide  for  this. 
Other  precautions  are  taken  to  prevent  these  wires, 
E  F,  Fig.  32,  from  flying  outward  or  from  moving 
In  any  way  from  their  position.  In  small  motors 
and  dynamos  the  most  common  way  to  prevent 
this  is  to  bind  them  down  tightly  to  the  core  with 
a  number  of  windings  of  iron  or  steel  wire. 

In  larger  machines  it  is  now  becoming  very 
common  practice  instead  of  winding  the  wires  on 


FIG.  34. 

the  outside  of  the  cylindrical  surface  of  the  core, 
to  carry  them  through  slots  cut  in  the  iron  itself, 
each  coil,  whatever  the  number  of  turns  occupy- 
ing a  slot  by  itself. 

Fig.  34  represents  an  armature  thus  wound. 
This  method  where  the  size  of  the  machine  per- 
mits has  several  advantages,  some  of  which  are 
mechanical  while  others  are  purely  electrical. 
One  of  the  chief  advantages  Is  that  it  is  Impos- 
sible for  the  wires  to  move  and  another  is  that 
the  air  space  between  the  armature  and  the  pole 
pieces  of  the  field  magnet  may  be  made  consider- 
ably smaller,  for  it  is  evident  that  the  space  taken 
up  by  the  windings  of  the  wire  on  the  outside  of 
the  armature  offers  quite  as  high  resistance  to  the 
magnetic  flow  as  does  that  additional  space  which 
must  necessarily  be  left  for  clearance. 


YOUNGSTOWN  STEIKE  SETTLED. 


The  Youngstown  strike  was  virtually  settled 
on  Monday  last.  The  pay  of  the  engineer  at  the 
power  station,  whose  reduction  In  wages  from 
$2.75  to  $2.50  per  day  precipitated  the  strike, 
will  remain  at  the  latter  figure,  but  he  will  no 
longer  be  called  upon  to  act  as  chief  engineer. 
The  strikers  return  to  work  as  a  union,  and  the 
adjustment  of  wages  is  postponed  temporarily. 
At  a  conference  soon  to  be  held  it  will  be  de- 
termined whether  a  reduction  will  be  accepted. 
The  men  considered  the  outcome  of  the  contro- 
versy as  a  victory  for  them. 


The  National  Electric  Light  Association  main- 
tains a  committee  on  data,  who  have  made  an 
effort  during  the  past  year  to  collect  Information 
relative  to  the  cost  of  running  electric  stations  In 
terms  of  coal  consumed  per  watt-hour.  The  com- 
mittee was  requested  to  furnish  the  convention 
with  the  facts  regarding  the  amount  of  coal  used 
in  actual  practice  to  produce  a  given  quantity  of 
electricity.  The  information  was  obtained  by 
correspondence,  and  furnished  the  committee  in 
amperes,  volts,  and  hours  on  each  circuit,  and  the 
amount  of  coal  used  covering  this  period,  includ- 
ing that  used  for  banking  fires,  etc.  The  aggre- 
gate electrical  output  for  twenty-four  hours  was 
then  calculated  and  compared  with  the  total 
amount  of  fuel  used,  giving  the  watt-hours  per 
pound  of  coal.  All  improbable  and  apparently 
erroneous  reports  were  discarded,  and  the  tabu- 
lated statement  submitted  In  the  committee's  re- 
port comprises  intelligent  replies  from  a  large 
number  of  the  electric  stations,  including  many 
of  the  leading  corporations.  The  great  saving  in 
operating  In  large  units  and  running  continuously 
is  plainly  evident  from  the  report  which  shows 
208  watt-hours  per  pound  of  hard  screenings  where 
about  8,000,000  watts  were  generated,  running 
full  twenty-four  hours,  as  against  the  report 
which  claims  only  .30  watt-hours  per  pound  of 
soft  coal,  the  total  output  being  less  than  00,000 
watts  and  the  service  being  furnished  only  seven 
hours.  The  best  reports  do  not  compare  favora- 
bly with  the  results  secured  in  generating  power 
for  manufacturing  purposes. 

In  order  to  facilitate  this  comparison,  the  com- 
mittee   prepared    a    table   based   on  90  per  cent, 
mechanical  efficiency  in   the  engine  and  the  same 
efficiency  in  the  dynamo.     Then 
746X.90X.90 
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per  I.  H.  P.  eoBl. 

1.5  lbs.  should  produce 402  84 

2 303.13 

3      "  "  "         201.42 

4 '        151.06 

5  "  "  "         120.85 

6  "  "  "         100.71 

"      "  "  "         86.32 

8  "  "        75.53 

9  "  "  "         67.14 

10  "  "  "  60.43 

11  "  ■'  "  54.93 

1?  "  "  6035 

15  "  "  40.28 

18  "  "  "  33.67 

20  "  "  "  30.22 

From  this  estimate  of  engine  and  dynamo  loss, 
li  pounds  of  coal  should  produce  402.24  watt 
hours.  The  committee  had  a  report  from  the 
Chelsea  Jute  Mills,  of  Brooklyn,  N.  Y.,  covering 
a  period  of  six  days,  where  an  average  of  653.3 
indicated  horse  power  was  developed  from  a  coal 
consumption  of  1.482  pounds  per  Indicated  horse 
power  per  hour,  the  load  varying  from  495.21  to 
764.96  horse  power.  This  equipment  consists  of 
Corliss  compound  condensing  engines  and  vertical 
tubular  boilers.  The  plant  was  in  operation  10 
hours  each  day.  The  figures  given  cover  the 
whole  amount  of  fuel  used,  including  banking, 
etc.  The  fuel  used  was  George's  Creek  bituminous 
coal. 

If  the  committee's  percentage  of  efficiency  is 
correct,  and  if  a  fairly  uniform  electrical  output 
could  be  obtained,  this  plant  ought  to  produce 
over  400  watt-hours,  or  double  that  of  the  most 
favorable  report  given  in  the  committee's  tabulated 
statement,  more  than  double  that  of  the  next  best 
report,  thirteen  times  the  efficiency  of  the  plant 
making  the  lowest  report,  and  between  four  and 
five  times  the  average  efficiency  of  the  whole  re- 
port. The  reports  show  an  average  of  91.7  watt 
hours  per  pound  of  coal,  a  very  low  average  in- 
deed, thus  requiring  the  consumption  of  nearly  7 
pounds  of  coal  per  indicated  horse  power. 
•^**- 

Sioux  City,  la. — The  directors  of  the  Sioux  City 
Railway  Company  have  decided  to  extend  the 
road  to  Crystal  Lake  at  the  south  and  across  the 
pontoon  at  the  north  end  of  the  line. 
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CONSTRUCTION    AND    EQtTIPMENT  OF   THE 
ST.  CLAIE  TUNNEL. 


In  order  to  establish  communication  between 
Sarnla  and  Port  Huron,  the  Grand  Trunli  Railway 
Company  constructed  an  immense  tunnel  under 
the  St.  Clair  River,  which  is  one  of  the  finest 
examples  of  engineering  worli;  in  this  country. 
The  length^of  the  tunnel  proper  is  6,025  feet  and 
of  the  portals^that  form  the  approaches  5,G05  feet 
additional,  or  more  than  two  miles  in  all,  being 
the  longest  submarine  tunnel  In  the  world.  It  is 
a  continue  i   iron  tube  19   feet  10  inches  in  dlam- 


ferry.  Electric  lights  were  employed  for  illumi- 
nation durlna;  the  construction,  the  plant  being 
furnished  by  the  Edison  Company  on  the  Ameri- 
can side  and  the  Ball  Electric  Light  Company  on 
the  Canadian  side. 

The  Great  Northwestern  Telegraph  Company, 
of  Canada,  was  obliged  to  carry  its  lines  through 
this  tunnel,  and  this  large  contract  for  cables  was 
secured  by  the  enterprising  American  house  of 
W.  K.  Brixey,  New  York  city..  Six  tliousand  feet 
of  18-conductor  aerial  Kerite  cable  was  required 
for  this  purpose,  and  it  is  stated  by  the  Great 
Northwestern  Company  that  in  spite  of  the  severe 


says  the  Philadelphia  Stookholder.  In  the  first 
place,  the  road  from  .Jersey  City  to  Newarlt  la 
owned  by  the  Consolidated  Traction  Company  of 
New  Jersey,  in  which  Messrs.  Widener,  Elkins 
and  Dolan  are  interested.  The  next  link  in  this 
alleged  grand  chain  of  electric  railway,  from 
Trenton  to  Philadelphia,  has  for  its  head  Colonel 
Morrell,  and  In  this  line  the  Traction  people  have 
no  interest;  at  least,  they  say  they  have  none. 
The  proposed  line  from  Philadelphia  to  Baltimore 
exists  only  on  paper.  The  line  from  Philadelphia 
to  Harrlsburg — part  of  which  is  already  con- 
structed— is  owned  by  another  set  of   capitalists, 


eter,  put  together  in  sections  as  the  work  of 
boring  proceeded  and  firmly  bolted  together,  the 
total  weight  of  iron  aggregating  56,000  tons. 
The  tunnel  commenced  in  September,  1888,  was 
opened  for  freight  traffic  in  October  1891,  and 
passenger  trains  began  running  December  7,  1891. 
Work  was  commenced  at  both  ends,  the  two  sec- 
tions meeting  in  mid  river  with  perfect  accuracy. 
The  tunnel  passes  through  blue  clay,  except  an 
occasional  pocket  of  quicksand  and  water  and  a 
few  boulders.  Borings  were  made  by  cylindrical 
steel  shells,  with  cutting  edges  driven  forward  by 


DI.\GR.\MMATIC    SECTION    OF    ST.    CLAIR   TUNNEL. 

test   to  which   it  has  been  subjected  during  the 
past  two  years  It  has  given  perfect  satisfaction. 


THE    PHILADELPHIA-WASHINGTON 
EAILWAY. 


The  daily  papers  have  had  considerable  to  say 
of  late  about  a  colossal  electric  railway  scheme 
which  contemplated  the  control  of  the  Washing- 
ton lines  for  the  purpose  of  making  them  trolley 
roads  as  part  of  a  complete  system  of  electric 
roads  from  Philadelphia   to  Washington.     It  was 
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hydraulic  rams.  One  of  the  aocompanylng']lllus- 
trations  gives  some  idea  of  the  course  of  the  tun- 
nel and  the  steep  grades  on  either  end. 

The  rails  of  the  track  rest  on  a  bed  of  brick  and 
concrete,  filling  the  bottom  of  the  tubing.  The 
engines,  built  by  the  Baldwin  Locomotive  Works, 
used  to  pull  trains  through  the  tunnel  and  up  the 
steep  grade,  are  the  largest  in  the  world,  having 
ten  driving  wheels  and  weighing  nearly  200,000 
pounds,  with  cylinders  23  inches  in  diameter, 
with  a  28-inch  stroke. 

The  cost  of  the  tunnel  was  $3,700,000.  Four 
thousand  cars  can  be  daily  moved  through  it, 
which  shows  its  immense  superiority  over  the  old 


stated  that  the  syndicate  which  proposed  to  secure 
the  Washington  lines  was  composed  of  Messrs. 
Widener,  Elkins  and  other  Philadephla  capital- 
ists whose  names  have  been  associated  with  so 
many  alleged  electric  railway  enterprises.  It  has 
been  said  further  that  another  similar  line  is  in 
contemplation  west  from  Philadelphia  as  far  as 
Pittsburg;  also  that  the  trolley  road  from  .Jersey 
City  to  Newark,  and  the  road  just  begun  between 
Washington  and  Baltimore,  are  links  of  the  sys- 
tem. The  story,  if  true,  would  suggest,  not  a 
consolidation  of  the  several  interests  mentioned, 
but  simply  several  connections  bound  together 
by  either   traffic   agreements  or^'trackage  rights, 


headed  by  ex-Senator  Patterson,  while  the  line 
beyond  Harrlsburg  is  similar  to  that  between 
Philadelphia  and  Baltimore.  It  will  be  seen,' 
therefore,  that  there  are  at  least  two  big  gaps  in 
the  alleged  grand  system — that  between  Phila- 
delphia and  Baltimore,  and  one  from  Harrlsburg 
to  Pittsburg,  while  a  third  may  be  also  said  to 
exist  from  Baltimore  to  Washington,  although 
there  is  but  little  doubt  that  this  latter  line  will 
be  built.  If  such  a  system  as  referred  to  is  ever 
constructed  it  will.  In  all  probability,  be  simply 
by  connecting  the  various  lines,  not  by  consoli- 
dating them,  although  in  years  to  come  there  is 
a  probabilty  that  a  company,  with  an  enormous 
capital,  maj'be  organized  to  absorb  them  all.  For 
the  present  and  immediate  future,  however,  the 
"grand  system"  will  exist  only  in  the  minds  of 
sensational  paragraphers. 


CONTINUOUS  USE  OF  CONDENSING  WATEK. 


Walter  C.  Kerr,  of  Westlnghouse,  Church,  Kerr 
&  Co,,  writes  to  his  firm  regarding  an  in- 
stance of  the  continuous  use  of  condensing  water 
as  follows: 

The  question  is  sometimes  asked  whether  the 
water  from  a  pond  having  no  outlet  can  be  used 
for  condensing  by  circulating  the  water  over  and 
over  again.  Naturally  the  success  of  such  a  sys- 
tem depends  upon  the  size  of  the  pond,  both  vol- 
ume and  surface  being  factors  in  the  determination 
of  its  efficiency.  Evidently  the  pond  must  have 
such  a  volume  that  a  given  quantity  of  water 
shall  remain  in  it  the  length  of  time  necessary 
for  the  cooling  effect  of  the  total  surface  to  ab- 
stract the  amount  of  heat  which  the  quantitj'  of 
water  received  in  the  operation  of  condensing  the 
steam.  With  a  surface  condenser  the  waste  by 
evaporation  would  need  to  be  supplied,  while 
with  a  jet  condenser  the  extra  hot  water  would 
need  to  be  cooled.  The  exact  dimensions  of  such 
a  pond  or  reservoir  would  need  to  be  determined 
in  each  instance  by  a  very  careful  calculation 
and  due  regard  to  local  conditions  such  as  tem- 
perature, climate,  etc.;  but  it  is  the  purpose  of 
this  bulletin  merely  to  record  a  case  of  satisfac- 
tory operation  of  such  a  system  under  rather 
adverse  circumstances. 

At  the  Victor  Cotton  Mills,  Charlotte,  N.  C,  a 
compound  condensing  Corliss  engine  of  400  horse 
power  is  operated  under  a  very  constant  load  In- 
dicating 385  to  400  horse  power,  water  for 
the  condenser  being  taken  from  a  pond  about  130 
feet  by  180  feet  and  about  5  or  6  feet  deep.  A 
Knowles  Independent  jet  condenser  is  used,  dis- 
charging the  water  at  120  degrees  to  the  pond, 
where  it  cools  in  the  hottest  summer  weather  to 
110  degrees,  at  which  temperature  it  returns  to 
the  condenser.  About  20  inches  of  vacuum  is 
thus  formed,  while  in  cold  or  cool  weather  the 
temperature  naturally  falls,  and  24  or  26  Inches 
of  vacuum  is  obtained.  This  plant  is  doubtless 
working  to  the  limit  of  possibility  in  such 
practice.  It  was  designed  by  D.  A.  Tompkins 
Company  of  Charlotte.  N.  C,  and  has  been  in 
operation  several  years. 
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Comments  and  Views  of  Contemporaries. 


New  Yokk  Rapid  Transit. — Three  years  ago, 
as  the  result  of  a  long  agitation  and  strenuous 
efforts,  a  commission  was  created  to  give  this  city 
the  means  of  rapid  transit,  which  were  already 
sorely  needed.  So  far  as  practical  results  are 
concerned,  the  city  stands  now  where  it  stood 
then,  but  with  the  need  still  more  sorely  felt.  Yet 
those  three  years  of  weary  waiting  may  still  be 
made  fruitful  if  we  will  profit  by  experience  and 
if  the  people  can  get  those  who  must  act  for  them 
in  this  matter  to  do  their  duty. — New  York  Times. 

Trolley  Speed. — The  highest  rate  of  speed  at 
which  a  trolley  car  can  be  safely  run  anywhere 
In  the  built  up  parts  of  this  city  is  nine  miles  an 
hour.  Any  speed  is  excess  of  this  Is  sure  to  be 
dangerous  to  human  life,  and  nearly  all  the 
people  who  have  been  knocked  down,  run  over  or 
killed  by  the  four  trolley  lines  now  in  operation 
in  this  city  have  been  the  victims  of  higher  rates 
of  speed  than  the  law  ^eiaiMs.^Philadelphia 
Times. 

Passengers  on  Platforms  — A  good  many 
people  would  like  tc  understand  why  passengers 
are  permitted  to  ride  on  the  front  platforms  with 
the  motormen.  These  faithful  and  hard  working 
employes  have  about  all  they  can  conveniently 
attend  to,  without  having  to  answer  hundreds  of 
useless  and  foolish  questions  and  having 
their  minds  distracted  from  their  im- 
portant duties,  often  at  times  when  their  work 
needs  their  closest  care.  The  work  of  the  con- 
ductor is  also  sufficiently  arduous,  without  re- 
quiring him  to  crowd  through  to  the  front  platform 
to  collect  a  fare.  But  this  is  not  all.  The  nui- 
sance is  a  serious  inconvenience  to  the  passengers 
inside  the  car,  who  often  desire  to  glance  through 
one  or  the  other  front  windows  to  determine  their 
location,  so  as  to  give  the  conductor  warning 
when  they  wish  the  car  stopped.  If  their  view  Is 
obstructed,  bj'  two  or  three  persons  standing  on 
each  side  of  the  motorman,  guying  that  official, 
the  passengers  feel  that  they  have  a  sort  of  a  per- 
sonal grievance  against  the  company. —  Toledo 
Commereial. 
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{From    Our  Special  Correspondent.^ 

Bristol. — Probably  the  English  provincial 
towns  will  show  London  the  way  to  deal  with 
street  railway  traffic  upon  modern  and  sensible 
plans.  For  instance,  speaking  last  week  at  the 
half-yearly  meeting  of  the  Bristol  Tramways 
Company,  the  president  stated  that  the  directors 
could  safely  recommend  the  immediate  intro- 
duction of  the  overhead  system  of  electric  trac- 
tion, otherwise  the  trolley  wire,  upon  portions  of 
their  lines.  The  accumulator  system  appeared 
to  have  been  tried  at  Birmingham  where  a  thor- 
ough test  under  the  best  possible  conditions  had 
shown  he  said,  that  it  was  not  only  excessive  in 
cost,  but  unreliable  also,  and  not  practically 
suited  to  the  requirements  of  street  railway  work. 
The  authorities  at  Bristol,  representing  the  local 
governing  bodies  along  nearly  all  the  proposed 
lines,  had  expressed  unanimous  approval  of  the 
company's  project;  and  this  after  an  inspection  of 
such  lines  as  are  at  present  equipped  on  that  plan 
in  England. 

Too  Tall. — Street  railways  are  as  prominent  in 
the  English  law  courts  as  anywhere,  not  for  the 
purpose  of  allowing  the  proverbial  carriage  and 
four  to  be  driven  through  an  act  of  parliament, 
but  in  the  humbler  guise  of  plaintiff  or  de- 
fendant. Tlie  London  Street  Tramway  Company 
occupied  lately  the  latter  unfortunate  position, 
being  sued  by  a  passenger  for  damages  incurred 
while  mounting  a  car.  It  appears  that  the  un- 
lucky passenger  jumped  on  and  ascended  to  the 
roof  (the  car  being  of  the  usual  double-deck  type) 
just  as  the  car  was  passing  under  a  low  railway 
bridge.  Being  a  tall  man — 6  feet  2  inches  high- 
he  did  not  quite  fit  the  space  available,  which  was 
only  5  feet  11  Inches,  between  roof  of  car  and 
bridge  girder.  Result — a  broken  head  and  a 
solatium  to  the  extent  of  $750  from  the  tram- 
way company  In  a  court  of  law. 

Continental  Lines. — Apparently  the  conti- 
nental countries  afford  even  greater  scope  for 
profitable  street  railway  work  than  the  richer 
districts  of  England  and  Scotland.  The  Leipzig 
Tramway  Company  declares  a  dividend  for  the 
second  six  months  of  1893  at  the  rate  of  six  per 
cent,  per  annum  upon  the  preference  shares  and 
5  pfir  cent,  per  annum  upon  the  ordinary  stock. 
So  also  the  Tramways  Union  Company  pays  a 
dividend  of  7^  per  cent,  per  annum,  operating 
lines  in  Spain,  Germany  and  Roumania.  Perhaps 
one  reason  may  be  that  employes  are  willing  to 
work  longer  hours  for  less  wages  than  they  will 
do  in  England. 

All  Aboakd. — It  seems  more  than  curious  to 
English  cars  marked  with  the  number  of 
passengers  they  are  allowed   to  carry,  that  is,  the 


number  they  can  seat.  Cases  are  constantly 
being  brought  before  the  police  magistrates  in 
which  the  conductors  of  street  cars  are  fined  for 
permitting  overcrowding;  for  instance,  at  Preston 
a  car  designed  to  seat  18  passengers  was  found  to 
contain  31  besides  4  children.  The  majority  of 
the  magistrates  on  the  bench  desired  to  treat  the 
conductor  leniently,  although  one  or  two  held  out 
for  penal  servitude,  the  stocks,  boiling  in  oil,  or 
some  other  such  dreadful  fate;  eventually  he  was 
let  off  on  payment  of  costs.  As  these  would  come 
out  of  the  company's  treasury,  the  onlj'  punish- 
ment the  man  got  would  be  of  a  moral  nature. 
Fancy  putting  such  a  system  to  work  on  a  route 
to  any  favorite  base  oall  ground! 

MuNicip.AL  Working  op  Tr.amways. — Probably 
the  topic  of  greatest  interest  at  the  present  mo- 
ment in  the  English  street  railway  world  is  the 
question  of  local  authorities  or  municipalities 
taking  over  and  operailng  the  various 
lines  in  their  respective  districts.  The  mass 
of  opinion  is  clearly  divided — one  party 
claiming  that  municipal  working  Is  the 
best  method  of  securing  the  most  public 
conveniences  as  regards  cheaper  fares,  quicker 
transit,  etc.,  while  the  other  side  avers  that 
private  companies  and  responsible  boards  of 
directors  will  always  prove  more  capable  in  every 
way.  Both  parties  appear  to  admit  the  advis- 
ability of  local  authorities  owning  the  street  rail- 
ways; the  argument  turns  upon  their  operation. 
Of  course  the  question  is  far  too  intricate  and  im- 
portant to  discuss  in  a  paragraph,  but  so  far  the 
results  of  municipal  working  of  street  railways 
(e.  g.,  Blaclpool,  Huddersfield,  Glasgow  and  Ply- 
mouth) appear  by  no  means  favorable,  however 
much  they  may  improve  as  time  goes  on.  The 
Leeds  Corporation  has  just  decided  by  41  to  13 
that  the  street  railways  of  that  town — just  taken 
over  by  the  corporation  (including  a  short  piece 
of  electric  line  on  the  trolley  system) — shall  be 
hired  out  for  operation  by  lease;  but  plenty  of  the 
rate  payers  are  kicking  against  the  decision. 

Going  Concern  or  Scrap-iron. — Another 
highly  important  question  concerning  street  rail- 
ways in  England  has  already  occupied  the  law 
courts  for  some  time  and  is  not  yet  done  with. 
Doubtless  it  will  eventually  be  decided  by  the 
House  of  Lords — the  final  court  of  appeal  on  legal 
questions,  not  be  it  understood  to  the  general 
body  of  lords,  but  to  those  known  as  the  "law" 
lords.  It  all  turns  upon  the  construction  to  be 
placed  upon  the  words  "the  then  value"  which 
occur  in  the  Tramways  Act  of  1870  or  there- 
abouts, as  to  the  price  which  is  to  be  paid  to  the 
tramway  company  by  the  local  authority  if  the 
latter  should  choose  to  exercise  its  right  of  pur- 
chase after  a  lapse  of  14  years.  Is  the  price  to  be 
that  of  a  going  concern,  or  merely  the  scrap  value 
at  an  auction  sale  of  the  whole  affair?  It  looks  as 
though  the  men  who  drafted  that  Act  of  Parlia- 
ment had  a  wish  to  benefit  the  lawyers.  No  one 
envies  the  lords  their  right  to  serve  as  a  final 
court  of  appeal;  their  decision  is  bound  to  upset 
somebody.  If  given  in  favor  of  the  tramway 
companies,  it  will  probably  keep  back  the  devel- 
opment of  electric  traction  for  some  time,  except 
in  favorable  places.  Most  of  the  English  tramway 
companies  are  desperately  poor,  with  no  capital 
for  converting  their  lines  into  electric  roads  and 
unable  to  get  credit  for  it,  either,  whereas  the 
municipalities  can  borrow  money  at  3  per  cent, 
any  day.  But  they  will  not  do  it  if  the  purchase 
of  tramways  implies  paying  ten  or  twenty  years' 
profits  as  "the  I'nen  value." 


NEW  ENGLAND  NOTES. 


{From  Our  Special  Correspondent.) 

To  Carry  Express  Packages. — There  is  at  the 
present  time  a  bill  before  the  Massachusetts  state 
legislature  having  for  its  object  the  granting  to 
street  railway  companies  the  right  to  carry 
express  packages  and  merchandise  on  their  lines. 
It  is  expected  when  the  bill  becomes  a  law  that 
quite  a  number  of  companies  will  avail  themselves 
of  the  privilege. 

Improving  its  System. —R.  S.  Brown,  the  en- 
terprising selling  agent  in  the  Boston  office  of  the 
Westinghouse  Electric  &  Manufacturing  Com- 
pany, has  just  closed  contracts  with  the  Spring- 
field (Mass.)  Electric  Street  Railway  Company  for 
a  large,  new  switchboard,  two  railway  generators 
and  four  complete  car  equipments. 

Regul.ation  of  Fares. — The  regulation  of 
the  rate  of  fare  to  be  charged  by  the  West  End 
Street  Railway  Company  and  other  companies 
operating  lines  wholly  or  partly  within  the  city 
of  Boston,  and  requiring  all  street  railway 
companies  to  issue  transfers  good  on  all  connect- 
ing cars,  is  the  purport  of  two  bills  now  before  the 
Massachusetts  State  Legislature. 

Rapid  Transit  in  Boston. — The  Commission 
on  Rapid  Transit  in  Boston,  has,  as  is  well  known, 
reported  in  favor  of  a  subway,  as  the  best  solu- 
tion of  a  problem  that  is  of  increasing  interest  to 


the  people  of  Boston.  The  estimated  cost  is 
about  $5,000,000,  although  some  authorities  claim 
It  cannot  be  built  and  equipped  for  less  than  $15,- 
000,000,  or  even  $20,000,000.  Naturally  the  sub- 
ject is  engaging  much  attention  and  is  being  dis- 
cussed in  all  its  phases.  There  are  many  op- 
ponents to  the  scheme  as  well  as  many  supporters, 
and  each  class  is  going  to  no  end  of  trouble  to 
prove  that  its  views  are  the  only  correct  ones. 
The  costliness  of  the  plan  has  appealed  to  some 
and  they  have  employed  financial  and  engineering 
experts  to  show  up  the  fallacious  statements  of 
the  commissioners.  Others  have  undertaken  to 
show  that  a  subway  would  mean  certain  death 
from  pneumonia  to  multitudes  who  would  risk 
themselves  in  the  cold  damp  air  of  the  subway  in 
summer  time.  To  prove  that  this  opposition  was 
groundless,  medical  men  were  employed  to  give 
their  professional  opinion  in  contradiction  of  it; 
while  those  who  desire  an  overhead  railway  have 
had  a  legislative  committee  visit  Brooklyn,  N.  Y., 
for  the  purpose  of  Inspecting  the  Boynton  unl- 
cycle  railway  that  is  in  operation  there.  As  a 
result  of  all  this  discussion  and  dliTerence  of 
opinion  not  much  progress  has  thus  far  been 
made,  although  it  is  a  foregone  conclusion  that 
whether  an  overhead  or  an  underground  system 
be  ultimately  adopted  electricity  will  cettainly  be 
the  motive  power. 

From  Brockton  to  Boston. — The  entire  elec- 
tric street  railway  system  of  Brockton,  Mass.,  and 
the  surrounding  shoe  towns  will  soon  be  in  the 
control  of  a  wealthy  syndicate  which  proposes, 
when  the  deal  is  consummated,  to  extend  the 
system,  and  so  make  a  connection  with  Boston. 
The  two  cities  are  twenty-two  miles  apart,  the 
intervening  territory  b?lng  fairly  well   populated. 


LEGAL  NOTES. 


Sale  of  Franchise. — The  New  York  Supreme  Court 
lays  it  down,  that  under  laws  1890,  c.  505,  provid- 
ing that  the  board  of  aldermen  may  consent  to  the 
sale  of  a  street  ra'lroad  franchise,  where  applica- 
tion ia  writing  and  certain  publications  have  been 
made,  the  consent  is  not  vitiated  by  the  fact 
that  the  entire  board  was  not  present  at 
the  hearing  on  the  application,  but  only  the  .com- 
mittee of  the  board  to  which  the  application  had 
been  referred.  The  court  also  holds,  that  (a)  The 
consent  of  the  board  of  aldermen  to  a  sale  of  a 
street  railroad  franchise  Is  not  an  alienation  of  ap- 
propriation of  property  of  the  city,  within  the 
consolidation  act,  (Laws  1882,  o.  410.)  §  80,  pro- 
viding that  no  resolution  or  ordinance  shall  be 
adopted,  respecting  the  alienation  or  appropria- 
tion of  property  of  the  city,  until  an  abstract 
thereof  has  been  published,  (b)  It  is  a  reasonable 
condition,  on  consenting  to  the  sale  of  the  fran- 
chise of  a  street  railroad,  for  the  board  of  alder- 
men to  require  the  purchaser  to  deposit  half  of 
the  amount  necessary  to  complete  the  road,  and 
that,  if  it  is  not  completed  in  two  years,  the  unex- 
pended portion  of  the  deposit  shall  be  forfeited. 
(Abraham  es.  Meyers — 33  New  York  Supplement 
335). 

Liability  for  Collision. ~A  passenger  on  a  street 
car  which  has  been  stopped  at  a  railroad  crossing 
to  permit  a  locomotive  to  pass  is  not  bound  to  be 
on  the  lookout,  when  the  car  starts,  for  other  ap- 
proaching engines;  and  his  failure  to  do  so  is  not 
contributory  negligence  which  will  prevent  his 
recovery  from  the  steam  railroad  company  for  In- 
juries sustained  in  a  collision  between  the  car 
and  another  locomotive,  though,  jf  he  had  looked, 
he  might  hH.ve  seen  the  approaching  engine  in  time 
to  jump  from  the  car.  (O'Toole  v.  Pittsburg  &  L. 
R.  B.  Co..  Supreme  Court  of  Pennsylvania,  37  At. 
Rep.  737. ) 

Liability  for  Personal  Injuries. — Where  a  boy,  by 
invitation  of  the  motorman  of  an  electric  car,  was 
permitted  to  ride  on  the  platform  and  steps  of 
the  car,  to  a  certain  switch,  for  the  purpose  of 
inducing  such  boy  to  turn  said  switch,  and  the 
conductor  forcibly  ejected  him  while  the  car  was 
in  motion,  and  he  was  Injured;  as  the  boy  got 
upon  the  car  by  Invitation,  he  was  not  a  tres- 
passer, and  the  company  was  charged  with  the 
exercise  of  ordinary  care  toward  him  while  he  re- 
mained upon  the  car,  and  the  company  is  liable 
for  any  injury  sustained.  (Ilart  v.  West  Side  B. 
Co.,  Supreme  Court  of  Wisconsin,  57  N.  W.  Rep. 
91.) 

Liability  for  Injury  to  Passenger. — Where  horses 
attached  to  a  street  car  on  which  one  was  a  pas- 
senger became  frightened,  and  threw  the  car  off 
the  track,  and  he,  while  alighting  from  the  front 
platform,  was  Injured,  there  was  evidence  that 
the  Injury  was  from  a  kick  from  one  of  the  horses, 
and  that  the  horses  were  unsafe,  to  the  knowledge 
of  the  driver.  It  was  the  duty  of  the  company  to 
exercise  reasonable  care  In  selecting  horses  and  in 
ascertaining  whether  they  were  safe  for  such  use, 
and  that  any  knowledge  which  the  driver  had  of 
their  disposition  in  the  course  of  his  employment 
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is  presumed  to  have  been  known  by  the  company. 
In  an  action  for  such  injuries  one  who  drove  the 
horses  after  the  accident  may  give  his  opinion  as 
to  whether  the  horses  were  safe.  Though  the 
passenger  was  standing  on  the  front  platform  of 
the  car  prior  to  the  time  he  attempted  to  alight, 
this  fact  will  not  defeat  his  right  to  recover  for 
injuries  caused  by  a  Ijiok  from  one  of  the  horses, 
where  it  appears  that  such  standing  was  not  the 
proximate  cause  of  the  injury.  (NohU  ».  St. 
Joseph  <£•  B.  H.  St.  Ry.  Co.,  Supreme  Court  of 
Michigan,  57  X.  W.  Rep.  136.) 

Rate  of  Speed  Allowed   on   Street  Railways.— Street 

cars  propelled  by  electricity,  and  running  along 
land  burdened  only  with  the  easement  of  a  public 
highway,  cannot  be  run  at  a  rate  of  speed  incom- 
patible with  the  lawful  and  customary  use  of  the 
highway  by  others  with  reasonable  safety. 
(Neicark  Passenger  My.  Co.  rs.  Block.  Court  of 
Errors  and  Appeals  of  New  Jersey.  27  At.  Rep. 
1007.) 

Liability  of  Street  Railway  for  Collision.— Where  one 
driving  in  his  wagon,  in  a  broad  street,  with  his 
nigh  wheels  In  the  street-car  track,  was  met  and 
run  into  by  a  car,  the  court  properly  charged 
that  the  car  driver  had  a  right  to  assume 
that  he  would  turn  out  in  time,  but  that,  if  he 
failed  to  do  so,  and  the  car  driver  saw  It,  he  must 
do  what  he  could  to  stop  his  car  and  warn  him 
off.  {Gkizelirook  i-s.  West  End  St.  lii/.  Co., 
Supreme  Judicial  Court  of  Mass.,  35  N.  E.  Rep. 
553.) 

Wlien  Negligence  of  Carriers  is  a  Question  for  the  Jury. 
—In  an  action  against  a  street  railroad  company 
for  personal  injuries,  the  case  should  go  to  the 
jurv  where  the  passenger  proved  and  the  com- 
pany denied  that  he  was  received  as  a  passenger 
on  a  oar  which  was  so  filled  that  he  hod  to  stand 
on  the  rear  platform,  that  the  platform  became  so 
crowded  that  he  had  to  stand  on  the  side  step, 
and  that  the  car  increased  its  speed  so  that  he 
was  jolted  off  and  injured.  (Saltzmanvs.  Brooklyn 
City  By.  Co.,  Supreme  Court,  General  Term, 
Second  Department,  36  N.  Y.  Supp.  511.) 

Liability  of  Carriers  for   Injuries  to  Passengers.— In 

an  action  against  a  street  car  company  for  in- 
juries by  a  passenger  in  alighting  by  a  sudden 
starting  of  the  car,  it  is  competent  for  the  com- 
pany to  show  that,  by  an  ordinance  under  which 
its  cars  were  operated,  no  car  was  allowed  to  stop 
for  passengers  at  the  intersection  of  streets,  until 
it  had  reached  the  further  side  of  the  street 
crossed,  and  that,  when  the  passenger  undertook 
to  alight,  the  car  had  only  slackened  its  speed  to 
await  a  signal  from  the  flagman.  Where  a 
street  railway  company  adopts  and  publishes 
reasonable  regulations  as  to  where  its  cars  shall 
stop  for  leaving  and  taking  on  passengers,  the 
passengers  are  bound  to  take  notice  of  such  regu- 
lations. (Jackson  c.  Grand  Ave.  By.  Co.,  Supreme 
Court  of  Missouri,  Division  No.  2,  24  S.  W.  Rep. 
192.) 

Liability  for  Negligence.— The  Supreme  Court  of 
Maryland  holds,  that  in  an  action  for  injuries 
sustained  by  being  run  over  by  a  street  car,  evi- 
dence that  plaintiff,  a  cripple,  stopped  to  look  and 
listen  for  a  car  before  crossing  the  street,  that  she 
aaw  no  car  approaching,  and  that  the  one  which 
struck  her  came  around  a  curve,  and  passed  over 
the  intervening  space  to  the  place  of  the  accident 
within  a  minute,  warrants  the  jury  in  finding  that 
plaintiff  was  not  guilty  of  contributory  negligence, 
since  one  minute  may  not  be  a  sutlicient  time  to 
enable  a  cripple,  who  had  started  to  cross  the 
street,  to  get  out  of  the  way  of  an  approaching 
car.  TheCourt  also  rules, that;  (a)  Though  plain- 
liff  in  an  action  for  injuries  sustained  by  being 
run  over  by  a  street  car  is  guilty  of  contributory 
negligence  in  attempting  to  cross  the  track,  the 
street  car  company  Is  liable  for  her  Injuries,  if  its 
servants  could  have  avoided  the  accident  by  or- 
dinary care  after  seeing  her  on  the  track,  or  after 
being  able,  by  the  exercise  of  care,  to  discover  her 
there,  or  approaching  it  under  circumstances  of 
peril,  (b)  Where  the  evidence  In  an  action  for 
injuries  sustained  by  being  run  over  by  a  street 
cur  shows  tlial,  when  plalntllf  started  to  cross  the 
Htreel,  the  car  was  around  thi;  corner  and  not  In 
sight,  an  Instruction  that  plalntllf  was  guilty  of 
contributory  negligence  if  a  reasonably  prudent 
person  could  have  seen  the  oar  approaching  for  a 
distance  of  one  block  from  the  place  where  plain- 
tiff left  the  sidewalk  Is  properly  refused  as 
irrelevant.  (BnUiuu/ri:  Traclioii  Co.  v.  Wallace,  36 
Atlantic  Reporter— ijlS). 

Francliise. — The  Supreme  Court  of  Kansas  holds, 
that  wlierc  a  company  builds  a  street  railway 
under  an  ordinance  requiring  a  stated  car  service, 
an  assignee,  under  a  deed  conveying  all  the  com- 
pany's rights,  franchises,  powers,  privileges,  and 
IrnmunillcB,  assumes  the  performance  of  the 
duties  towards  the  public  which  before  rested  on 
Its  assignor.  {(Jily  of  J'olwin  v.  Topcka  Jly,  Co. 
33  Pacific  Rertorter— :jOI).) 


Obstructing  Passage  of  Cars. — It  is  held  by  the 
Supreme  Court  of  Wisconsin,  that  contractors, 
under  a  c  jntract  with  a  city  to  pave  a  certain 
street,  have  no  power  to  obstruct  the  passage  of 
street  cars  over  such  street  during  the  paving  of 
the  same,  where  the  contract  gives  no  such 
power,  and  it  is  shown  thit  such  work  has  been, 
and  can  be  done  without  such  interference. 
(Milwaukee  St.  By.  Co.  v.  Adlam,  55  North- 
western Reporter — 181.) 

Leasing  Road  and  Franchise. — In  Pennyslvania  the 
Supreme  Court  decides,  that  an  application  for  a 
preliminary  injunction  to  restrain  a  city  passen- 
ger railroad  company  from  leasing  its  roads  and 
franchises  to  a  traction  companj',  involving  the 
question  of  ultra  vires,  should  not  be  granted; 
such  question  being  one  of  great  difficulty,  and  of 
much  practical  importance,  and  it  being  better 
to  pass  on  such  question  when  the  case  is  reached 
on  final  hearing. — (Smith  v.  Beading  City  Pass.  By. 
Co.,  20  Atlantic  Reporter— 779. 


New  Incorporations. 


FINANCIAL  DEPARTMENT. 


Financial  Notes. 


Street  Railway  Stocks.— Valentine  &  MoAvoy, 
bankers  and  brokers,  of  Chicago,  said  yesterday: 
The  feature  during  the  week  in  Philadelphia  has 
been  the  demand  for  Philadelphia  traction  which 
has  advanced  5  points  with  quiet  buying.  With 
the  close  of  winter,  work  on  its  east  and  west  lines 
is  actively  progressing  and  insiders  say  the  re- 
sults already  shown  by  the  north  and  south  lines 
mean  increased  .handsome  earnings  as  the  re- 
sults to  come.  The  decline  In  Baltimore  seems 
over  and  there  Is  evidently  short  stock  out  there 
that  must  be  covered.  Metropolitan  has  been 
neglected  but  firm.  The  market  in  Chicago  cable 
securities  has  been  quiet  but  with  a  firm  \inder- 
tone.  The  bonds  are  held  so  strong  and  at  such 
high  figures  that  they  are  no  longer  very  tempting 
to  Investors  and  we  look  to  see  the  public  turning 
to  the  stock  which  will  surely  mean  higher  prices. 
There  are  evidences  on  all  sides  of  returning  in- 
dustrial activity  and  the  outlook  for  better  prices 
is  very  bright. 

Transfer  of  the  Lehigh  Traction.— The  final  act  in 
the  deal  by  which  the  Lehigh  Valley  Traction 
Company,  of  AUentown,  Pa  ,  buys  out  the  Allen- 
town  and  Bethlehem  Rapid  Transit  Company, 
took  place  in  New  York  last  week,  when  the 
Transit  people  turned  over  to  the  Traction 
Company  7,000  shares  of  stock  and  $400,000  float- 
ing indebtedness  and  received  in  return  a  check 
for  nearly  $1,000,000  that  has  been  lying  in  bank 
in  the  metropolis  for  two  weeks.  The  two  com- 
panies will  be  run  independently  of  each  other, 
the  same  as  heretofore,  until  the  connections 
between  the  two  lines  can  be  made.  The  same 
rates  of  fare  will  be  as  at  present  probably  until  the 
systems  are  combined,  when  a  five  cent  rate  to 
Bethlehem  and  the  transfer  system  will  be  estab- 
lished. 

Richmond  (ind.)  Street  Railway. — The  Richmond 
Street  Railway  Company,  already  in  the  hands  of 
a  receiver.  Is  in  Imminent  danger  of  going  under. 
Some  time  ago  the  Union  Trust  Company  of  St. 
Louis  foreclosed  on  its  mortgage,  amounting  to 
$213,000,  and  the  court  has  now  admitted  the 
General  Electric  Company  on  a  claim  of  $33,000 
and  the  Cambria  Iron  Company  of  Johnstown, 
Pa.,  on  a  claim  of  $5,000  as  parties  In  the  suit.  Be- 
sides these,  the  City  of  Richmond  will  endeavor 
to  collect  an  Indebtedness  of  $15,000.  The  road, 
of  which  John  F.  Miller,  superintendent  of  the 
western  system  of  the  Pennyslvania,  is  president, 
it  is  estimated,  will  not  sell  for  halt  the  indebted- 
ness. 

Fort  Worth  Receivership  Continued. — Judge  W.  D. 
Harris  has  decided  not  to  authorize  a  termina- 
tion of  the  North  Side  Street  Railway  receiver- 
ship for  the  present.  The  property  Is  admirably 
managed  and  is  beginning  to  make  money,  and 
for  this  reason  he  feels  that  the  Interests  of  all  par- 
ties concerned  would  be  best  served  by  continuing 
the  receivership  until  next  May  at  least. 

General  Electric  Annual  Meeting. — ^The  annual 
meeting  of  the  General  Electric  Company  will  be 
held  at  Schenectady,  N.  Y.,  Tuesday,  April  10,  at 
13  m.  Transfer  books  close  to-day  and  reopen 
April  11. 

Kansas  City  (Mo.)  Cable  Earnings. — The  Kansas 
City  Cable  Ry.  Co.  reports  for  February  gross 
earnings  of  $38,4)3;  operating  expenses  $32,875; 
net  §5,568. 

Boston,  Mass.— The  Street  Railway  &  Illuminat- 
ing Properties  last  week  Invested  $200,000  In  pre- 
ferred shares  of  the  company  at  an  average  price 
of  $81. III. 

New  York,  N.  Y.  — Manhattan  has  declared  lis 
regular  quarterly  dividend  of  1  .J  per  cent.,  pay- 
able April  2. 


Chicago,  III  — The  Chicago  Central  Sub-Railroad 
Company  has  been  incorporated.  The  incorpora- 
tors are:  Marcus  PoUasky,  Morris  Messinger, 
William  N.  Northrup,  Chicago;  William  H. 
Llewellyn,  of  Seattle,  Wash.,  and  A.  M.  Low,  of 
Detroit  Mich.  The  object  of  the  company  is  the 
building  of  a  four-track  underground  railroad  be- 
neath the  streets  in  the  business  district  as  a  loop 
for  the  elevated  roids.  The  territory  to  be  pierced 
by  the  tunnels  is  given  in  the  papers  and  author- 
ity to  issue  $15,000,000  of  capital  stock  Is  asked. 

Pinckneyville,  111. — The  Pinckneyville  Street  Car 
Railroad  Company  has  been  organized;  capital 
stock,  $4,000;  incorporators,  Herman  C.  Henke, 
Philip  Groner,  Henry  DrIemeyer,  H.  P.  Hunt- 
singer  and  W.  K.  Murphy. 


NEWS   OF   THE   WEEK. 


Providence.  R.  I.— Previous  to  the  first  of  August 
the  Union  Railroad  Company  had  in  operation 
but  13  or  15  miles  of  electric  railway.  It  now  has 
an  extensive  system  of  nearly  100  miles  in  opera- 
tion, covering  not  only  the  entire  city  of  Provi- 
dence but  much  of  the  available  territory  round 
about  it.  The  work  of  construction  under  the 
contract  with  the  Woodbrldge  &  Turner  Engi- 
neering Company,  of  the  Times  Building,  New 
York,  was  begun  about  the  first  of  July,  and  dur- 
ing the  summer  and  autumn  over  75  miles  of  over- 
head line  work  was  completed  ready  for  operation. 
About  one-halt  of  the  line  is  constructed  with  iron 
poles,  being  mainly  of  the  lattice  tj'pe,  though  a 
considerable  number  of  Walworth  poles  have  also 
been  used.  On  the  remainder  of  the  line  there  is 
both  span  and  bracket  construction.  Georgia  pine 
poles  are  used  throughout.  The  line  construc- 
tion embodies  all  the  latest  and  best  features  in 
this  class  of  work,  the  line  equipment  being  fur- 
nished in  part  by  A.  &  J.  M.  Anderson  and  in 
part  by  the  General  Electric  Company,  by  whom 
the  entire  motor  and  generating  equipment  was 
supplied.  The  feeder  lines  are  run  on  the  poles, 
there  being  over  80  miles  of  feeder  wire  on  the 
whole  system,  mostly  500,000  C.  M.  wire.  The 
lines  radiate  in  all  directions  from  the  central 
business  sections  of  the  city,  reaching  to  the 
towns  of  Riverside,  Rumford,  Pawtucket,  Center- 
dale,  Auburn,  Cranston,  Olnej'viUe  and  Lake- 
wood.  The  work  of  construction  was  entirely  in 
the  hands  of  Superintendent  Elmer  Bell,  of 
Woodbrldge  As  Turner,  and  was  pushed  vigor- 
ously through  to  completion,  so  that  the  whole 
system  was  practically  ready  for  operation  by 
the  middle  of  November. 

Site  of  the  New  Johnson  Steel  Works. — Hon.  Tom 
L.  Johnson  and  representatives  of  the  Johnson 
Company  have  been  hunting  for  a  site  on  which 
the  new  worlcs  will  be  erected.  Mr.  Johnson  was 
quoted  by  a  Cleveland  paper  as  saying:  -'No  de- 
cision will  be  made  until  the  entire  territory  in 
this  region  has  been  Inspected.  The  Chamber  of 
Commerce  committee  has  laid  before  Mr.  Mox- 
ham  and  myself  plans  of  a  number  of  pieces  of 
land  within  a  short  distance  of  Cleveland  and  we 
are  looking  them  over  as  we  get  opportunity.  I 
should  prefer  that  we  locate  in  Cleveland  or  near 
enough  so  that  our  main  office  would  be  in  Cleve- 
land, but  circumstances  will  decide  the  question. 
If  we  are  within  twenty  or  twenty-five  miles  of 
the  city,  we  are  practically  a  part  of  It  and  the 
city  will  be  benefited  by  the  business  about  as 
much  as  though  the  worlds  were  within  the  city 
limits." 

DetroU. — In  the  much  litigated  case  of  the  city 
against  the  Citizens'  Railway  Company  Justice 
David  J.  Brewer,  of  the  United  States  Supreme 
Court,  has  issued  an  order  superseding  Judge 
Taft's  decree,  and  he  has  furthermore  stayed  the 
injunction  ordered  In  the  decree,  and  an  order 
will  be  entered  protecting  the  railway  company 
In  the  occupancy  of  the  streets  pending  the  ap- 
peal. This  means  that  the  city's  hands  will  be 
tied  for  two  or  three  years.  Judge  Tafthas  Issued 
a  similar  order,  but  the  Supreme  Court's  order 
supersedes  the  circuit  judge's,  so  that  even  if  a 
decision  is  given  on  the  case  In  the  Court  of  Ap- 
peals during  this  year,  the  city  will  be  unable  to 
take  advantage  of  it. 

St.  Louis,  Mo. — Councilman  Clark  has  intro- 
duced an  ordinance  making  It  a  misdemeanor  for 
minors  under  the  age  of  18  years  to  jump  on  or 
off  a  street  car  while  in  motion.  The  bill  is  very 
brief  and  makes  the  offender  subject  to  a  fine  of 
not  exceeding  $10  for  each  and  every  offense. 
This  is  aimed  primarily  at  newsboys  and  gamins 
who  make  It  a  practice  of  hanging  on  the  plat- 
form of  the  cars  and  jumping  off  while  they  are 
In  motion.  It  would  also  exempt  the  railroads 
from  a  great  many  damage  suits,  as  minor  per- 
sons Injured  while  getting  on  or  oil  a  car  in 
motion  would  be  debarred  from  suing,  as  they 
were  committing  an  unlawful  act  at  the  time. 
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New  York,  N.  Y. — The  emplo\'es  of  the  Steluway 
Street  Railway  Company,  whose  road  runs  to 
Stelnway,  L.  I.,  struck  on  Thursday  because  their 
wages  had  been  reduced.  The  men  made  every 
effort  to  interfere  with  the  operation  of  the  line. 
They  cut  the  trolley  wires  and  tore  up  the  track 
in  some  places;  in  others  blockading  the  road 
with  wagons,  paving  stones,  aud  other  obstruc- 
tions. Assistant  Superintendent  Cosgrove  re- 
ceived a  severe  scalp  wound  from  a  pistol  shot 
fired  into  the  office  of  the  company.  The  directors 
called  upon  Mayor  Sanford  and  asked  him  to  act 
as  an  arbitrator  in  the  dispute  between  the  com- 
pany and  its  employes.  He  agreed  to  do  so  and 
thereupon  the  men  returned  to  work. 

Washington,  D.  C— By  Invitation  of  the  district 
commissioners  the  presidents  and  managers  of 
the  street  railway  lines  in  this  city,  which  use 
mechanical  motive  power,  met  with  them  last 
weel'C  to  talk  over  the  matter  of  using  fenders  on 
the  cars  of  their  lines.  They  seemed  to  agree 
that  the  best  device  it  is  i>ossible  to  obtain  to  save 
life  and  limb  should  be  used  on  all  cars  propelled 
by  mechanical  motive  power.  The  result  of  the 
conference  was  that  the  Ecklngton  and  Soldiers' 
Home  line  will  equip  one  of  its  cars  with  the 
Pittsburg  fender  and  the  Roclc  Creek  line  is  to  use 
one  to  be  recommended  by  Engineer  Comiris- 
sloner  Powell.  These  fenders  will  remain  in  use 
several  days,  so  as  to  give  a  practical  demonstra- 
tion of  their  worth. 

Chicago,  III. — Mayor  Hopkins  has  vetoed  the  or- 
dinances giving  to  the  Chicago  City  Railway  Com- 
pany the  right  to  adopt  an  electric  system  for 
most  of  its  roads  on  the  south  side  now  operated 
by  horse  power.  He  held  that  the  ordinances  do 
not  contain  such  provisions  as  "are  absolutely 
necessary  to  guard  the  interests  of  the  people." 
The  city  council  reconsidered  the  measures  and 
temporarily  postponed  action  on  them.  Mayor 
Hopkins  also  vetoed  the  ordinance  authorizing 
the  North  Chicago  Electric  Railroad  Company  to 
construct  a  street  railway  on  the  North  side. 

Philadelphia,  Pa.— A  bill  in  equity  was  filed  last 
week  in  the  United  States  Circuit  Court  by  Wm. 
M.Schlesinger  for  himself, and  as  trustee  for  Susan 
E.  McDuffee  and  Alfred  H.  Williams,  against  the 
Philadelphia  Traction  Company  and  the  Westing- 
house  Electric  &  Manufacturing  Company,  alleg- 
ing infringement  on  patents.  The  court  was 
asked  to  restrain  the  defendants  from  using 
patented  Improvements  in  electric  railways,  the 
e.xclusive  rights  to  which  are  claimed  by  the 
plaintiffs. 

Kansas  City,  Mo. — President  A.  A.  Pearson  of  the 
Merriam  Park,  Rosedale  &  Kansas  City  Electric 
Railway  Company  has  filed  a  petition  with  the 
board  of  county  commissioners  of  Wyandotte 
county,  asking  a  franchise  for  the  operation  of  the 
company's  proposed  electric  street  railway  line. 
The  company  asks  a  right  of  way  along  the  South- 
west boulevard  from  the  state  line  through  Rose- 
dale  and  to  the  Johnson  county  line.  The  board 
will  take  action  on  the  petition  at  the  April 
meeting. 

Gettysburg,  Pa.— The  Gettysburg  Electric  Rail- 
way Company  which  was  forced  to  abandon  work 
on  the  battlefield  last  June  for  want  of  money, 
and  which  was  almost  In  a  receiver's  hands  two 
weeks  ago,  this  week  put  a  gang  of  men  to  work  in 
the  "Valley  of  Death"  to  blast  out  the  rocks  just 
where  work  was  left  off  last  year.  The  company 
claims  the  road  will  now  be  finished. 

Penny-in-the  Slot  Ticket  Machines. — The  "penny-ln- 
the-slot"  apparatus  has  been  arranged  to  deliver 
tickets  on  the  Berlin  Elevated  Railroad.  There 
are  tickets  for  two  classes  and  of  different 
rates  for  different  distances  on  the  road,  but  the 
apparatus  supplies  only  second-class  1.5-pfennig 
tickets.  Two  10-pfennig  pieces  are  put  into  the 
slot,  and  a  ticket  and  a  5-pfennig  piece  supplied 
in  exchange. 

Chicago,  III. — Mayor  Hopkins  has  received  a 
communication  from  the  Chicago  General  Street 
Railway  Company  oU'erlng  to  cooperate  in  any 
action  looking  to  the  establishment  of  a  4-cent 
fare  rate  In  the  city.  The  company  also  offers  to 
co-operate  in  any  action  of  the  council  in  amend- 
ing the  street  car  orc'inance  making  the  license 
fee  equal  to  1  per  cent. 

Boston,  IVIass. — Mr.  Henry  M.  Whitney  says  the 
report  that  he  may  again  assume  the  presidency 
of  the  West  End  Street  Railway  Is  absolutely 
without  foundation.  Mr.  Whitney  has  no  desire 
for  the  office,  and  on  the  other  hand  the  present 
directory  Is  perfectly  satisfied  with  the  manage- 
ment as  it  now  stands. 

LaSalle,  HI. — The  electric  street  cars  In  this  city 
and  Peru  started  running  on  schedule  time  last 
Monday  morning,  the  strike  having  been  declared 
off.  A  compromise  was  effected,  by  which  the 
motormen  will  work  two  hours  a  day  longer,  the 
company  agreeing  to  an  advance  in  wages  of  |5 
per  month. 


Chicago,  III.— It  seems  to  be  settled  that  the  first 
e.\tenslon  of  the  line  of  the  South  Side  Rapid 
Transit  Co.  will  lead  to  the  stock  locks.  The  com- 
pany is  ready  to  build  when  the  right  of  way  is 
secured  and  presented  to  it  by  property  owners 
who  are  clamoring  for  the  cons  truction  of  the  ex- 
tension. 

San  Antonio,  Tex.— Leonarda  Garza  and  S.  P. 
Maury  and  wife  have  filed  a  petition  asking  for 
the  appointment  of  a  receiver  for  the  Crosstown 
Street  Railroad  Company,  alleging  that  the  alfairs 
of  the  corporation  have  been  mismanaged.  The 
track  is  only  one  mile  long  and  only  one  car  has 
been  run  to  hold  the  franchise. 

Baltimore,  IVId. — The  storage  shed  of  the  Balti- 
more City  Passenger  Railway  Company,  on  Hart- 
ford road,  west  side,  near  the  stables  of  the  com- 
pany, was  destroyed  by  fire  March  10.  The  build- 
ing was  a  two-story  frame  one,  10  by  80  feet.  The 
loss  nets  about  $500,  which  Is  covered  by  in- 
surance. 

Chicago,  III. — The  Lake  Street  Elevated  railroad 
has  been  accepted  by  the  company  from  the  con- 
struction company.  At  the  present  time  trains 
are  run  as  far  west  as  West  4Sth  street. 

Chicago,  III. — Judge  Gibbons  has  vacated  the  in- 
junction wlilch  prevented  the  Lalie  Street  Ele- 
vated Railroad  Co.  from  building  its  line  between 
West  -ISth  St.  and  West  53nd  street. 

Dayton,  0. — The  Dayton  City  Railway  Company 
has  purchased  for  $1.5,000  a  site  for  its  power 
house  situated  on  the  west  side  of  the  Miami 
river  near  the  C.  H.  &  D.  tracks. 

Elizabeth,  N.  J.— The  Consolidated  Street  Rail- 
way Company  has  been  granted  a  franchise  for 
overhead  construction  and  will  commence  work 
at  once. 

Chicago,  III.— The  Chicago  General  Street  Rail- 
way Company  has  purchased  for  $15,000  two 
acres  of  land  in  Lawndale  as  a  site  for  its  car 
barns. 

Holyoke,  IVTass. — The  city  council  has  granted  a 
franchise  to  the  People's  Street  Railway  Company. 
The  proposed  line  Is  to  be  9|  miles  in  length. 

Chicago,  III. — The  Illinois  Steel  Company  will 
start  the  South  Chicago  plant  next  week,  giving 
employment  to  3,000  men. 

Springfield,  Mass  — The  Springfield  Street  Rail- 
way Company  will  extend  its  Liberty  street  line 
to  Chicopee  Falls. 


PEKSONAL,. 


E.  B.  Kittle  formerly  with  Northwest  General 
Electric  Co.,  has  been  engaged  to  look  after  the 
motor  business  of  the  Interior  Conduit  &  Insula- 
tion Co.,  in  New  England,  and  will  make  his 
headquarters  In  Boston  with  Messrs.  Pettingell, 
Andrews  <t  Co.  The  Lundell  motor  is  already 
well  known  and  Mr.  Kittle  will  devote  his  entire 
time  to  increasing  its  popularity. 

Col.  J.  H.  Shay,  representing  the  Charles  Munson 
Belting  Co.,  of  Chicago  was  in  New  York  last 
week  and  returned  to  Chicago  with  several  nice 
orders. 

J.  H.  Carson,  of  the  Sterling  Supply  &  Manu- 
facturing Company  of  New  York,  was  a  Chicago 
visitor  this  week. 

Francis  B.  Badt  has  opened  an  office  as  electrical 
engineer  and  manufacturers'  agent  at  1315  Mo- 
nadnock  Building, 

E.  I.  Robinson  of  the  Laclede  Car  Co.,  St. 
Louis,  was  In  New  York  this  week  and  reports 
business  good. 

Charles  Wilson,  Minneapolis  representative  of  the 
Babcock  &  Wilcox  Company  visited  Chicago  this 
week.  ., 

J.  A.  Hannah  traveling  representative  of  the 
McGuire  Manufacturing  Company  was  in  Chicago 
this  week. 

Thomas  Lowry,  president  of  the  Twin  City  Rapid 
Transit  Company  of  Minneapolis,  was  in  Chicago 
tills  week. 

W.  J.  Cooke  of  the  McGuire  Manufacturing 
Co.,  Chicago,  visited  New  York  last  week. 


TRADE  NOTES. 


Berlin  Iron  Bridge  Company's  Orders. — The  Iron 
work  for  the  extension  of  the  E.  W.  Bliss  &  Co.'s 
foundry  building,  at  Brooklyn,  N.  Y.,  will  be  fur- 
nished by  The  Berlin  Iron  Bridge  Company,  of  East 
Berlin,  Conn.  The  Calumet  &  Hecla  Mining 
Company  has  placed  the  order  for  a  new  Iron 
building  with  the  same  company.  The  building 
will  be  40  feet  wide  and  125  feet  long,  covered  on 
the  roof  and  sides  with  the  Berlin  Iron  Bridge 
Company's  patent  anti-condensation  corrugated 
iron.  The  New  Jersey  Zinc  &  Iron  Company,  at 
Newark,  N.  J.,  has  placed  the  order  for  the  iron 
roofs  on  its  new    baildings    with  the  same  com- 


pany. The  furnace  room  will  be  50  feet  wide  and 
-100  feet  long,  made  entirely  of  brick  and  iron. 
The  engine  room,  fan  room  and  boiler  room  will 
be  CO  feet  wide  and  187  feet  long,  the  engine  room 
covered  with  slate,  and  the  fan  room  and  boiler 
room  covered  with  corrugated  iron.  The  Phila- 
delphia Gas  Improvement  Company,  of  Philadel- 
phia, Pa.,  has  placed  the  order  for  the  iron  roof 
over  Its  new  coal  shed  with  the  Berlin  Company. 
^  TheBeardsley  Manufacturing  Company,  of  334  Lake 
Street,  Chicago,  is  making  what  is  claimed  to  be 
a  high  grade  oil  paper  and  cloth  for  use  as  an 
insulating  material  in  winding  and  repairing 
armatures,  fields,  converters,  or  electric  colls  of 
any  kind.  The  manufacturer  claims  that  it  is 
water,  acid  and  gas  proof  and  that  it  will  resist 
the  highest  voltages  used.  It  is  made  in  sheets 
31  by  30  inches  and  will  not  tear  or  crack  by  being 
folded  or  formed  to  the  wire  or  work.  All  who 
have  tried  it  speak  well  of  It  as  a  handy,  cheap 
and  efficient  Insulating  material  for  the  purposes 
Intended. 

Ford  &  Bacon  Is  the  title  of  a  new  firm  of  consult- 
ing and  constructing  electrical  engineers  whose 
headquarters  are  in  the  Philadelohia  Bank  Build- 
ing, Philadelphia,  Pa.  Frank  R.  Ford  is  well  known 
throughout  the  west  through  his  connection  with 
the  interests  of  the  Brush  and  Short  companies, 
and  more  recently  he  has  acquired  an  eastern 
acquaintance  through  his  association  with  the  La 
Roche  Electric  Works  of  Philadelphia.  Geo.  W. 
Bacon,  the  junior  member  of  the  firm,  formerly 
had  charge  of  the  Wightman  shops  of  Soranton, 
Pa.  The  new  firm  will  make  a  specialty  of  street 
railway  work. 

The  McLean  Armature  Works,  of  Chicago,  report 
that  business  is  decidedly  good.  The  company 
rewinds  and  repairs  armatures,  transformers,  etc., 
of  any  make,  and  its  customers  are  street  railway 
companies,  lighting  and  power  stations  and 
isolated  plants  throughout  the  whole  country. 
Being  especially  equipped  for  this  work  and  em- 
ploying a  regular  corps  of  expert  winders,  they 
guarantee  prompt  service  and  ftrst-class  work. 

Messrs.  Cushing  &  Morse,  of  Chicago,  western 
agents  for  Day's  Kerlte  wires  and  cables,  say  that 
business  is  improving  rapidly  with  them.  During 
the  past  few  days  they  have  received  several  first- 
class  orders  for  wire  and  cables  from  various 
western  points.  They  predict  an  unusually  large 
business  this  season. 

T.  McCoubray,  of  New  York,  has  invented  a  sys- 
tem of  telephone  Inter-communlcatlon  designed 
for  use  In  warehouses,  stores,  mills  and  large 
plants  of  every  description.  It  may  well  be 
adapted  for  the  use  of  street  railway  companies 
in  certain  departments.  Mr.  McCoubray,  who 
was  formerly  secretary  of  the  National  Electric 
Light  Association,  may  be  addressed  at  P.  O. 
Box  34,  New  York  City. 

The  Laclede  Car  Company,  of  Sc.  Louis,  Mo.,  has 
Issued  a  new  catalogue  for  1894.  No  effort  has 
been  made  to  present  unusual  styles  or  designs 
but  only  such  as  have  come  to  be  looked  upon  as 
standard  types  in  the  larger  cities.  Full  page 
Illustrations  are  presented  of  more  than  50  cars  In 
use  In  large  cities.  Dimensions  are  given  In  each 
case.  The  Laclede  truck  is  also  described  and 
Illustrated. 

The  Davis  Car  Shade  Company,  of  Portland,  Me., 
has  issued  a  new  lO-page  catalogue  giving  more 
than  30  illustration.s  of  Its  automatic  rolling 
shades  for  street  railway  cars  and  similar  pur- 
poses. The  company  Is  represented  In  the  West 
by  J.  M.  Dennlston  whose  office  is  in  the  Monad- 
nock  Block,  Chicago. 

Walter  S.  McKinney,  335  Dearborn  St.,  this  city, 
reports  that  among  the  recent  orders  received  is 
one  of  six  horizontal  tubular  boilers,  60"  diame- 
ter by  30  feet  long,  with  breeching,  and  an  iron 
stack  70"  diameter  by  70  feet  high  from  the 
Marinette  Iron  Works  Co.,  West  Duluth,  Minn., 
to  be  erected  at  New  Orleans,  La. 

New  Catalogue.— The  Berlin  Iron  Bridge  Company, 
of  East  Berlin,  Conn.,  has  Issued  a  new  catalogue 
of  over  300  pages  illustrating  and  describing  Iron 
buildings  for  machine  shops,  foundries,  rolling 
mills,  casting  shops,  electric  light  and  power 
plants — in  fact  all  classes  and  kinds  of  manufatur- 
Ing  buildings. 

Wallace  &  Sons,  proprietors  of  the  brass  and  cop- 
per rolling  mill  at  Ansonia,  Conn.,  with  ware- 
houses at  5  Reade  street  and  39  Chambers  street. 
New  York,  have  made  a  settlement  with  their 
creditors,  and  the  receivership  has  been  discon- 
tinued. 

The  Demand  for  Dermaglutine  Pinions  is  reported  by 
the  manufacturers,  A.  Groetzinger  &.  Sons,  of  Al- 
legheny, Pa.,  as  increasing  upon  all  sides.  Their 
shop  is  working  full  time  to  satisfy  the  wants  of 
the  trade 

Westinghouse,  Church,  Kerr  &  Co.  have  removed 
their  New  York  offices  from  15  Cortiandt  street  to 
the  Havemeyer  Building. 
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Patents  Issued  February  27,  1894. 


515,374.  Electrical  Controller.  Elmer  A.  Sparry, 
CleveLmd,  O.  Filed  August  23,  1893. 
In  an  electric  controller,  a  series  of  contacts,  an  element 
of  the  controller  moving  to  and  fro  over  said  series  of  con- 
tacts, a  co-operating  contact  borne  upon  such  element,  an 
air-discharge  nozzle  upon  one  side  of  saiil  co-operating 
contact,  a  source  of  fluid  pressure,  a  bellows,  means  con- 
nected with  said  moving  element  whereby  said  sourne 
shall  inhale  during  one,  and  discharge  during  the  other  ot 
the  to  and  fro  movements  of  the  moving  element,  and  a 
duct  from  the  said  source  to  the  discharge  nozzle. 

515.386.  Dynamo  Electric  Machine.  Jonas  Wenstrom, 

Orebro,  Sweden.     Filed  March  6,  1S93. 

The  first  claiia  of   this  patent   reads  as  follows:    "In  a 

dvnamo  electric  machine,  the  combination    with    the  two 

poles  of  a  tield  magnet,  of  an  armature  attached  to  one  of 


NO.    .515,401. 


said  poles  and  having  a  continuous  uninterrupted  surface 
adjacent  to  the  air  gap.  and  a  keeper  ot  solid  magnetic 
material  revolving  in  the  air  gap  between  the  said  arma- 
ture and  the  other  pole." 

515.396.  Tramway  Switch.  Simeon  L.  Cole, 
Broolslyn,  N.  Y.  Filed  April  30,  1893. 
This  is  a  tramwav  switch  having  its  switch  tongue  piv- 
oted between  its  ends  as  a  lever  of  the  lirst  class,  in  com- 
bination with  a  car  having  a  switch-shifter  dependent 
from  its  front  end.  movable  downward  at  will  to  engage 
the  tongue,  and  constructed  to  bear  against  the  after-arm 
ot  the  tongue  to  throw  the  switch. 

515,401.     Electric  Heater.     Austin  S  Hatch,  AVind" 
sor,  Canada,  assignor  of  one-half  to  Stephen  J. 
Martin,  Detroit,  Mich.      Filed   March  37,  1893. 
In  an  electric  heater,  the  combination  with  a  casing  of  a 
face  plate  thereon  having   an  open  base  and  an   apertured 
upper   portion,  a   series  of   open,   rectangular   insulated 
frames  arranged  one  above  the  other  and  out  of   contact, 
and  each  connected  to  the  face   plate  at  a  point   between 
the  open  base  and  api^rtured  upper  section,  and  a  heat  de- 
veloping conductor  wound  spirally  around  the  frames,  the 
respective  spirals  being  out  of   contact    with   each  other. 
iSee  illustration.) 

515,431.     Railroad  Track.     Moses  G.  Hubbard,  Chi- 
cago, 111.     Filed  October  11,  1893. 
This   invention  covers   the  hollow   sheet-steel   tie.  the 

lower  portion  of  which  is  constructed  appro.ximately  in 
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the  form  of  a  half  circle  antl  the  upper  portion  of  which  is 
Mat,  or  nearly  bo,  and  continuous  and  connected  lo  the 
lower  portion- by  Hmall  curves,  adapted  to  afford  vertical 
elaiiticfty, 

515.448.     Fixing  Electric  Conducting  Wires  to  Insulators 
Supporting  Same.     Rudolph    .Schomburg,   ]5erlin, 
Germany.     Filed  March  2!i,  lSO:i. 
One  of   the  clalmsof  the  nuteut  readw  as  foHowH:  "In 
combination  with    the   inhulritor   adapted  to  receive  and 
hupport  the  line  wire,  the  clamp  device  aUo  carried  by  the 
iOKUlator  aril  movable   towanl  and    from  the  name  and 
the  operallnK  meanw  carried   by   the  insulator  find  con- 
nected to  the  clampinc  device,  Bald  operating  means  con- 
oliitinK  of  the  Ixilt  pati^^loK  through  the  insulator  and  having 
eccentric  dinks  at  its  ends." 

515,467.    Armature  for  Electric  Machines.    Waldemar 
Frllsche,  licrlin,  Germany.     I-'lU^d  July  1,  181):!. 

ThiN  )s  an  armntuie  for  machines  of  the  class  described 
comprlsiMK  a  hub.  a  core  built  up  of  a  series  of  intci  spaced 
elements  iirraiigi;d  radially  on  said  hub.  and  conductors 
i:4>ntained  In  the  spaces  between  the  elements,  and  ar- 
raojicd  parallel  wltii  the  loiiKUudltial  axis  of  the  core. 

515.478.  Bond  lor  Electric  Railways.  .TuliuH  Meyer, 
Now  York,  N.  Y.  Filer]  October  iil,  1803. 
Thiti  In  the  combination  of  the  rail-ends,  a  supporting 
Hhoe  provided  wlih  a  central  trough  closed  at  the  ends, 
metallic  platen  lnterp')»»:d  between  the  baho  of  the  rails  and 
the  Mhoe.  trnld  platen  being  prov'ded  with  downwardly  bent 
Jugs,  bonds    connecllng  the  lugs  of  the  plates,  bolts  con- 


necting the  rail-ends  with  the  bond-plates  and  shoe,  and  a 
filling  of  plastic  insulating  material  run  into  the  trough  of 
the   base-plate,  so  as  to  inclose  the  lugs  and  the  bonds. 

(See  illustration.) 

515,555.     Car  Brake.  Henry  H.  Sessions,  Chicago, 
111.,  assignor    to  the   Pullman   Palace  Oar  Com- 
pany, same  place.     Filed   December    IS,  1891. 
The   fourth   claim  of  this  patent  reidsas  follows:  "In 
means  for  operating  car  brakes,  the  combination  with  the 
brake  shoes  and  their  actuating  lever,  of  friction  gearing 
mounted    upon    the    ear   axles    and  adapted  to  be  locked 
therewith,    a    flexible   connection    between    the    friction 
gearing  and  the  brake  actuating  lever,  a  link  or  rod  for 
actuating  ihe  friction  gearing,  and  a  brake  lod  operatively 
connected  to  said  link  and  said  brake  rod  being  divided  at 
the  car  roof  and  having  its  members  geared  together.' 

515,563.  Bushing  lor  Drums  or  Pulleys.  John 
Walker,  Cleveland,  Ohio.  Filed  November  11, 
1S93. 

This  invention  covers  a  combination  with  the  hub  of  a 
drum  having  a  key  seat  therein  of  uniform  width,  a  bush 
in  halves  or  sections  having  at  the  point  where  two  sec- 
tions come  together,  a  tapering  key  seat  and  a  key  adapted 
to  fit  both  seats. 

515,567.  Street-Car.    Thomas  H.  Wickes,  Chisago, 
111.,  assignor    to  the  Pullman  Palace   Car  Com- 
pany, same  place.     Filed  September  27,  1S93. 
This  is  a  car  having  its  end  walls  provided  with  remova- 
ble and  interchangeable  bulk  heads,  one  of  which  is  con- 
structed to  receive  doors  to  adapt  it  for  a  closed  car  and 
the  other  of  which  is  adapted  to  contain  sashes  or  panels 
to  provide  a  closed  end  wall  for  an  open  car.  (See  illustra- 
tion). 

515,572.  Conduit  Electric  Railway.  Joseph  A.  Cas- 
sidy  and  William  A.  Butler,  New  York,  N.  Y. 
Piled  August  24,  1893. 

This  covers  in  combination  with  a  car,  an  electric  con- 
tact bar  adapted  to  operate  contact  levers  arranged  within 
a  conduit  and  to  thereby  electrically  communicate  with  an 
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electric  conductor,  toggle  mechanism  connecting  said  bar 
to  the  car,  and  means  for  operating  the  toggle  mechanism. 

515,581.  Safety  Car  Fender.  William  S.  Fowler, 
Baltimore,  Md.  Filed  September  27,  1893. 
This  is  a  safety  fender  for  street  cars  comprising  rigid 
pendent  rod;  a  fender  attached  looseb'  to  and  vertically 
movable  on  said  rods  and  provided  with  n  projecting  lip; 
springs  on  the  pendent  rods  serving  to  force  the  fender 
downward;  a  pivoted  latch  having  a  liphook  to  engage  the 
lip  on  the  fender,  a  pendent  swinging-frame  forward  of 
the  fender;  and  a  rod  attached  to  the  pivoted  latch  and 
operated  by  the  swinging  frame  to  release  it.  (See  illus- 
tration.) 

515,588.     Safety  Attachment  for  Street  Cars.     Henry 

A.  Howe,  Albion,  assignor  to  himself  and 
Joseph  Norwood,  Brooklyn,  N.  Y.  Filed  Au- 
gust 20,  1803. 

This  invention  covers  the  combination  with  supporting 
brackets  upon  the  car  platform,  of  a  safety  guard  having  a 
back  bar,  another  bar  connected  therewith  and  extending 
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down  and  acrosH  and  forming  the  sldeH  and  front,  a  rubber 
rim  or  cushion  upon  the  outer  faces  of  the  bar  and  con- 
ncf^ted  therewith,  ami  a  luttlce  or  tilling  between  the  bars 
and  pivots  for  connecting  the  safety  guard  to  the  brackets. 

515.609.  Street  Car  Fender,  Walter  W.  Peay, 
Toronto,  ('anada,  assi^'nor  to.Iohn  Henry  Banes, 
same  place.     I'^lled  May  0,  18!)3. 


This  is  a  mold  board  shaped  foot  attached  to  the  end  of 
a  vertical  spring  actuated  spind'e  below  the  car  in  front  of 
the  wheel,  in  combination  with  a  spring  actuated  brush 
on  the  rail  behind  the  mold  board,  said  brush  being  actu- 
ated independent  of  the  foot.    (See  illustration.) 

515,616.  Air  Brake  Apparatus.  Moses  L.  Roth- 
schild, Chicago,  111.,  assignor  to  the  Genett  Air 
Brake  Co.,  of  Illinois.     Filed  August  4,  1892. 

One  of  the  claims  of  this  patent  reads  as  follows:  "In  an 
air  brake  mechanism,  the  combination  with  an  air  com- 
pressor of  the  type  whose  operation  is  controlled  by  air 
pressure,  uf  a  regulating  reservoir  connected  with  the  dis- 
charge port  of  said  compressor,  a  car   reservoir    for    com 
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pressed  air,  an  air  brake  cylinder,  and  means,  substanially 
such  as  described,  whereby  said  compressed  air  reservoir 
may  be  connected  either  with  said  regulating  reservoir  or 
said  air  brake  cylinder." 

515,617.  Air  Brake  System.  Moses  L.  Rothschild, 
Chicago,  111.,  assignor  to  the  Genett  Air  Brake 
Co.  of  Illinois.     Filed  December   6,    1892.      l^ 

The  claims  made  are  as  follows:  "The  combination  with 
an  air  compressor,  a  regulating  reservoir,  a  car  reservoir 
for  compressed  air,  connections  between  said  reservoirs, 
and  an  air  brake  cylinder,  of  a  valve  consisting  of  a  shell 
having  four  ports  formed  in  its  bottom,  the  first  connected 
'.vith  the  air  compressor  and  regulating  reservoir,  the  sec- 
ond connected  with  the  car  reson'oir,  the  third  connected 
with  the  brake  cylinder,  and  the  fourth  opening  into  the 
air,  and  a  rotary  disk  or  plate  having  the  bottom  s'nrface 
provided  with  a  series  of  grooves  adapted  to  connect  the 
second  named  port  with  either  the  first  or  third,  and  to 
connect  the  third  port  with  the  fourth,  or  to  isolate  all  of 
said  ports  from  each  other.' 

515,654.  Electric  Railway.  Benjamin  F.  Comstock, 
Decatur,  111.     Filed  April  13,  1893. 

In  a  trolley  railway,  the  combination,  with  a  double 
track  and  the  electric  cars  adapted  lo  run  thereon,  of  a 
single  trolley  wire,  and  trolleys  provided  with  rollers  and 
pointed  plates  carried  by  the  cars  and  adapted  to  run 
upon  and  pass  each  other  on  the  single  trolley  wire,      i       i 

515,692.  Car  Brake.  George  W.  McKenzie, 
Thomas  C.  Sloane  and  Moses  B.  Sloane,  Beaver, 
Pa.     Filed  November  15,   1893, 

This  invention  comprises  in  a  brake,  a  winding  shaft, 
two  toggle  links  pivoted  thereto  and  carrying  brake  shoes, 
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two  toggle  links  pivoted  to  the  Ilrst-uamed  links,  a  wind- 
ing chain  connected  to  the  Kccoud  pair  of  links,  and  a 
spring  interposed  in  said  chain. 

515,728.     Fender  for  Street  Car.     William  H.  Brook, 
Brooklyn,  N.  Y.     Filed  September  20,  1893. 

This  is  tlie  combination  of  a  car,  a  fender  movable 
longitudinally  of  the  car,  actuating  devices  for  such 
fender,  oi)erHtlve  by  the  car  axle,  the  fender  in  its  normal 
Inner  position  being  out  of  engagement  with  the  actuating 
devices  and  being  movable  inward  beyond  such  normal 
position,  and  trip  devit^os  serving  automatically  to  shift 
the  fender  into  engagement  with  Its  actuating  devices, 
when  the  fender  is  moved  Inward  beyond  the  said  normal 
j)OHition.     (See  llluHtrtutlon.) 
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duce  the  speed  to  that  ot  horse  cars  would  be 
laughed  at  as  preposterous  by  91)  out  of  every  100 
patrons  of  electric  railways. 
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Record  of  Street  Railway  Patents IJO 

Eeduction  of  A  bill  to  limit  the  speed  of  elec- 
Car  Speeds.  trie  cars  to  six  miles  an  hour  in 
large  cities  has  been  introduced  in  the  New 
York  legislature,  but  street  railway  managers 
throughout  the  State  seem  to  have  little  fear  that 
the  measure  will  become  a  law.  They  believe 
that  the  protest  of  property  owners,  and,  in  fact, 
of  the  public  generally,  will  be  so  vigorous  that 
the  lawmiliers  will  hesitate  to  pass  the  bill. 
There  is  a  great  deal  of  fault  found  with  present 
trolley  speeds  In  certain  newspapers,  especially  In 
New  York  and  Brooklyn, but  few  people  condemn 
the  rapid  service  that  trolley  oars  furnish;  in  fact 
managers  everywhere  report  that  their  passen- 
gers not  only  do  not  complain  of  the  rapid  rate  at 
which  cars  travel  but  are  even  insisting  that 
schedule  time  be   reduced.     A   proposition   to  re- 


Some  Large      That    capital    is  still   ready    to 
Orders.  back    both     new    and    e.xisting 

street  railway  enterprises,  whenever  an  improve- 
ment in  the  general  business  situation  will  war- 
rant the  Investment  of  monej'  in  any  Important 
undertaking,  is  quite  evident  from  the  recent 
placing  of  a  number  of  large  contracts,  principally 
in  the  East.  One  company  reports  an  order  of  75 
trucks  for  Cincinnati,  another  an  order  of  80 
motor  equipments  for  Brooklyn,  another  of  1.50 
motor  equipments  for  Boston,  and  in  addition  to 
these  and  others  of  nearly  as  much  importance, 
a  contract  has  just  been  placed  amounting  to.$13,- 
000,000  for  the  complete  construction  and  equip- 
ment of  100  miles  of  new  railway  In  and  around 
Brooklyn.  The  placing  of  $3,000,000  in  bonds  on 
a  western  plant  is  also  reported,  and  a  Pennsyl- 
vania system  has  just  changed  hands  for  a  con- 
sideration of  $3,000,000.  Appearances  certainly 
Indicate  that  'he  small  returns  in  prospect  for 
money  Invested  in  steam  roads  Is  influencing  cap- 
italists to  prefer  investment  In  street  railway 
stocks  and  bonds. 


Drawing  Koom  If  reports  are  true  the  new  electric 
Cars.  railway  project  in  Brooklyn  is  to  be 

carried  out  along  enterprising  lines.  One  of  the 
features  to  be  introduced  by  the  Nassau  Electric 
Railroad  Company,  the  new  corporation  that  has 
just  let  the  contract  for  building  100  miles  of  new 
electric  railway  line  in  Brooklyn,  is  the  use  of 
drawing  room  cars,  the  interiors  of  which  will  be 
finished  in  a  much  more  lu.xurious  style  than  has 
been  customary  In  street  car  service.  They  are 
to  be  fitted  with  easy  upholstered  chairs  in  winter, 
and  cane  chairs  in  summer.  Double  fare  will  be 
charged  for  transportation  in  these  cars  and  no 
more  passengers  will  be  admitted  than  can  be  ac- 
commodated with  seats.  It  is  not  proposed  to 
run  these  cars  except  In  connection  with  one  or 
more  cars  of  the  ordinary  type  of  construction,  so 
that  it  will  always  be  possible  for  a  passenger  to 
take  his  choice  of  the  ordinary  car  for  a  five-cent 
fare  or  the  drawing  room  car  at  double  that 
amount.  In  other  words  the  company  proposes  to 
run  first  and  second  class  oars,  very  largely  as  an 
e.xperiment  to  see  if  the  public  cares  enough  for 
a  better  service  to  pay  what  it  Is  actually  worth. 
As  some  of  the  new  lines  of  the  company  run  oui 
into  suburban  and  seashore  towns  these  long  runs 
will  afl:ord  special  facilities  for  a  trial  of  cars  of 
this  kind.  It  is  worth  mentioning  in  this  con- 
nection r.hat  the  company  also  proposes  to  intro- 
duce another  innovation  in  its  construction  by 
using  electrically  welded  joints  for  its  entire 
system. 


Telephone  and  During  the  last  two  years  corn- 
Railway  Wires,  paratively  little  has  been  heard 
of  controversies  between  telephone  and  electric 
railway  companies,  but  a  decision  which  is  pre- 
sented elsewhere  In  this  issue  Indicates  that 
litigation  of  this  kind  has  by  no  means  died  out. 
The  suit  in  question  was  instituted  against  a 
Nashville  railway  company  whose  wires  were 
alleged  to  interfere  with  the  circuits  of  the  local 
telephone  company.  The  allegations  were  all  of  a 
character  familiar  to  those  who  have  followed  the 
progress  of  suiis  of  this  kind,  but  the  decision  is 
not  of  the  ordinary  character.  The  lower  court 
decided  against  the  railway  company,  and  the 
supreme  court  has  just  affirmed  the  finding.  The 
position  which  it  assumes  is  of  great  interest  to 
all  companies  whose  circuits  may  be  complained 
of  by  telephone  companies.  The  court  holds  that 
while  by  reason  of  the  operation  of  the  railway 
system  the  complainant  was  forced  to  make 
changes  in  Its  wires  at  a  considerable  e.xpense,  it 
was  not  its  legal   duty  to  protect  Itself,  but  It  de- 


volved upon  the  railway  company  to  refrain  from 
causing  injury.  If  the  latter  company  forced  the 
complainant  to  expend  money  in  self  protection 
it  was  bound  to  compensate  the  company  for  its 
expenditure.  Judgment  Is  therefore  given  the 
telephone  company  for  an  amonnt  to  cover  the 
cost  of  its  purchase  of  new  poles  and  wire  for  a 
common  return.  Such  a  decision  as  the  court 
apprehends  may  be  productive  of  a  considerable 
number  of  suits,  but  the  Inconvenience  and  ex- 
pense of  the  litigation  are  held  to  constitute  no 
defense. 


A  Profitatlo  In  view  of  the  large  amount  ot 
Investment,  street  railway  construction  that 
has  been  done  In  the  past  few  years  in  a  more  or 
less  hap-hazard  way,  it  is  well  worth  careful  con- 
sideration that  the  economy  of  a  plant  depends  as 
much.  If  not  more,  upon  the  character  of  its 
original  design  and  construction  ,as  upon  the  care 
exercised  in  Its  subsequent  operation.  It  Is  a  fact 
to  be  regretted,  of  course,  but  a  fact  neverthe- 
less, that  many  plants  have  been  constructed  and 
are  now  in  operation  that  can  never  be  made 
economical  in  the  highest  sense,  simply  because 
of  their  bad  design  and  faulty  construction.  A 
good  round  sum  spent  in  securing  the  services  of 
a  competent  engineer  cannot  fail  to  save  many 
times  that  amount,  both  In  the  cost  of  construc- 
tion and  in  the  subsequent  expense  of  operation 
of  even  a  small  street  railway  plant.  The  refusal 
to  spend  money  for  engineering  advice  is  most  em- 
phatically one  of  the  cases  where  economy,  so- 
called,  does  not  pay.  The  street  railway  com- 
panies' experience  in  this  respect  Is  not  essentially 
different  from  that  of  the  steam  roads,  many  of 
which  have  failed  to  pay  any  return  upon  their 
investment.  When  this  state  of  affairs  becomes 
apparent,  the  engineer  Is  called  in,  and  upon  brief 
examination,  readily  points  out  that  a  sufficient 
percentage  of  the  operating  e.xpenses  might  have 
been  saved  to  pay  a  good  dividend  if  the  line  had 
been  built  under  good  engineering  advice.  A 
reference  to  our  directory  of  consulting  engineers 
will  show  that  there  Is  no  difficulty  in  obtaining 
the  services  of  competent  men  to  direct  the  de- 
s  gn  and  construction  of  street  railway  plants. 


Underground      The  question  of  placing  all  feeder 
Feeders-  lines  underground   is    just  now 

receiving  a  great  deal  of  attention  in  Boston, 
where  an  effort  is  being  made  to  force  the  West 
End  Street  Railway  Company  to  transfer  all  of 
its  overhead  wires  except  the  troUej'  lines  to  un- 
derground conduits.  In  that  city  the  bulk  of  the 
telephone  and  telegraph  wires  are  now  burled  and 
some  interested  parties  are  endeavoring  to  make 
the  electric  light  and  street  railway  circuits  go 
into  the  same  or  similar  conduits.  This  proposed 
change  from  aerial  to  underground  feeders  means 
a  very  heavy  expense— much  more  than  would  be 
supposed — in  the  case  of  a  road  operating  such  a 
system  as  that  of  the  West  End  company.  Ac- 
cording to  its  last  annual  report,  that  company 
has  377  miles  of  feeder  lines  for  its  183  miles  of 
electrically  equipped  track,  or  an  average  of  a 
little  over  two  miles  of  feeders  per  mile  of  track. 
Its  financial  statement  shows  that  more  than 
$157,000  was  expended  during  the  year  1893  In 
the  erection  of  new  feeders  for  new  lines  and  the 
reinforcement  of  existing  circuits.  It  is  thus 
seen  that  the  question  is  of  considerable  Import- 
ance from  a  financial  point  of  view,  and  it  is 
worth  considering  whether  after  all  it  pays  to  in- 
vest money  in  a  kind  of  construction,  that,  at  thi 
whim  of  the  public,  the  company  may  be  com- 
pelled to  abandon  almost  immediately,  because  of 
dangers,  that,  whether  they  exist  or  not,  are  sup- 
posed by  the  public  to  be  necessary  accompani- 
ment of  the  construction  to  which  they  object. 
Street  railway  managers  in  large  cities  are  watch- 
ing with  interest  the  contest  between  the  street 
railway  company  in  Boston  and  the  perennial  ad- 
vocates of  burled  wires. 
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WALKER  COMPANY  SUED  BY  JOHN 
WALKER. 


MARCH  MEETING  OF  THE  MASSACHUSETTS 
STREET  RAILWAY  ASSOCIATION. 


John  Walker,  who  recently  retired  from  the 
poslllon  of  generil  manager  of  the  Walker  Manu- 
facturing Company,  has  brought  suit  against  the 
comnany  for  $38,981.01.  Mr.  Walker  asserts  that 
he  Is  the  owner  of  patents  on  improvements  on 
differential  drums,  struts  and  other  appliances 
for  cable  railroads.  He  says  that  he  regularly 
obtained  letters  patent  on  the  improvements  in 
question,  which  are  now  on  record.  He  claims 
that  the  Walker  Manufacturing  Compiny  has 
.  made  and  sold  the  appliances  and  that  the 
amount  named  is  due  him  by  way  of  royalties 
The  material  upon  which  the  suit  Is  based  was 
obtained,  so  It  is  claimed,  from  the  company's 
own  books.  A  long  list  of  alleged  sales  Is  attached 
to  the  petition.  A  list  of  428  interrogatories, 
which  the  company's  treasurer  is  called  upon  to 
answer,  is  also  attached.  The  questions  have  to 
do  with  the  making  of  the  appliances  and  their 
Bale,  as  well  as  other  matters  relating  to  the 
same. 


SUIT    AGAINST    THE    INDIANAPOLIS  CITI- 
ZENS'  RAILWAY 


The  city  of  Indianapolis  has  brought  suit 
against  the  Citizens'  Street  Railroad  Company  of 
that  city,  for  an  injunction  restraining  the  latter 
from  further  use  of  the  streets.  The  proceeding 
is  based  on  the  allegation  that  the  franchise  once 
granted  to  the  company  e.tpired  on  January  19. 
It  is  held  that  inasmuch  as  the  city  has  exclusive 
power  by  statute  over  all  streets  and  highways, 
that  when  it  grants  a  franchise  for  a  fixed  term 
it  practically  makes  a  lease  of  the  use  of  the 
streets  for  that  time,  and  that  upon  the  expira- 
tion of  such  a  franchise  the  city  has  the  sime 
remedy  against  a  street  car  company,  under  cer- 
tain limitations,  necessary  for  the  protection  of 
the  interests  of  the  public,  that  a  landlord  has 
against  a  former  tenant  who  holds  over  after  the 
expiration  of  a  lease. 

In  this  suit  the  original  thirty  years'  franchise 
is  cited,  together  with  the  attempted  transfer  of 
the  remainder  of  the  unexpired  term  of  franchise 
to  a  new  company.  It  is  alleged  that  the  city, 
upon  the  expiration  of  the  thirty  years'  franchise, 
or  lease,  on  January  19,  1894,  demanded  posses- 
sion of  the  streets  upm  which  the  company  was 
operating,  but  that  the  company  refused  to  de- 
liver possession  anl  now  holds  over  wrongfully. 
The  complaint  avers  that  the  charter  granted  by 
the  State  conferred  no  right  up)n  the  company  to 
the  use  and  occupmcy  of  the  streets  of  the  city, 
but  by  theact  of  June  4,  1801,  the  exclusive  con- 
trol of  the  streets  was  vested  in  the  municipality, 
and  its  sanction  was  n-cessiry  to  the  occupancy 
of  the  streets. 

It  Is  alleged  that  the  company  recogalzdd  this, 
and  very  soon  after  securing  the  charter  secured  a 
franchise  from  the  city  for  a  fixed  term  and 
period  of  thirty  years.  After  setting  out  in  full 
the  ordinance  granting  the  franclilse  the  com- 
plaint charges  that  the  sale  of  the  company  In 
1888  was  ultra  vires  and  therefore  illegal  and 
void.  Then  the  ordinance  ratifying  the  sale  Is 
set  forth,  with  the  ordinance  of  1889  granting 
the  company  permission  to  use  electric  power.  A 
last  paragraph  avers  that  the  company,  recogniz- 
ing that  its  charter  expired  at  a  definite  period, 
at  various  times  after  April  33,  1888,  and  prior  to 
January  18  of  the  present  year  attempted  to  have 
its  franchise  extended.  The  city  asks  that  Us 
title  to  the  streets  be  quieted  against  the  com- 
pany, and  that  the  latter  be  enjoined  from 
further  operating  Us  street  car  system.  Further, 
that  it  be  required  to  surrender  full  possession  of 
the  streets  of  the  city  and  that  a  judgment  for 
damages,  by  way  of  rental  from  January  19,  1894, 
be  rendered  in  favor  of  the  city.  The  complaint 
asks  that  the  rental  be  rated  at  $3.50  a,  day. 


At  the  regular  monthly  meeting  of  the  Massa- 
chusetts Street  Railway  Association  21  members 
were  present.  Mr.  G.  E.  Culler,  of  New  York  City, 
read  an  interesting  paper  on  Insurance  Risks  and 
Accident  Insurance  in  general.  The  paper  was 
well  prepared  and  the  members  present  were 
much  pleased  with  it.  The  subject  was  referred 
to  the  executive  committee  for  further  investiga- 
tion. The  same  topic  was  also  assigned  for 
further  discussion  at  the  next  meeting  of  the 
association  on  April  5.  The  latter  part  of  the 
evening  was  devoted  to  a  discussion  on  car  wheels 
and  brake  shoes,  in  which  W.  W.  Sargent,  of 
Fitchburg,  B.  F.  Weeks,  of  Qulncy,  R.  F.  Goff, 
of  Fall  River  and  E.  C.  Foster,  of  Lynn,  took 
part.  Overhead  construction  will  be  the  subject 
for  discussion  at  the  next  meeting  In  addition  to 
the  question  of  Insurance. 


ence  shares  and  one  per  cent,  on  the  ordinary. 
This  result  for  the  first  full  half  year  seems  very 
satisfactory.  The  cost  of  locomotive  power  was 
undertaken  by  the  electrical  contractors,  who 
equipped  the  line,  at  four  pence  per  train  mile; 
but  the  directors  took  over  the  whole  equipment 
from  the  first  of  January,  1804,  and  expect  to  save 
money. 

A  very  careful  account  of  the  equipment  and 
operation,  with  financial  results  will  be  found  in 
the  papers  by  Messrs.  Greathead,  Fox  and  Parker, 
which  are  published  In  abstract  elsewhere  in  this 
issue. 


SALE    or    THE   NASHVILLE  UNITED  ELEC- 
TRIC   ORDERED. 


Judge  Lurton,  of  the  United  States  Circuit 
Court,  has  issued  a  decree  ordering  the  sale  at 
auction  of  the  United  Electric  Railway  of  Nash- 
ville, Tenn.  The  decree  provides  that  as  the 
company  has  defaulted  in  its  interest  on  the  first 
mortgage  bonds  which  are  a  valid  mortgage  on 
all  properties  covered  by  it  and  on  the  income 
bonds,  which  are  a  valid  mortgage  on  the  exten- 
sions covered  by  the  second  mortgage,  unless 
within  ten  days  it  pay  to  Master  Commissioner 
H.  M.  Doak,  money  enough  to  defray  costs  of  the 
cause,  compensation  and  expenses  of  the  receivers, 
enough  to  pay  the  taxes  due,  enough  to  pay  past 
due  interest,  and  and  principal  and  past  due  in- 
terest of  all  bonds,  then  the  road  shall  be  sold  to 
the  highest  bidder. 

The  terms  of  the  sale  are  as  follows:  First,  the 
rights,  franchises  and  assets  covered  by  the  first 
mortgage  bonds;  second,  that  covered  by  the  In- 
come bonds;  third,  the  property  not  covered  by 
ary  of  the  se  mortgages.  The  day  of  the  sale  is  to 
be  named  by  Master  Commissioner  Doak,  and  ad- 
vertised for  four  weeks.  Every  bidder  must  de- 
posit $25,000  as  evidence  of  good  faith,  to  be  re- 
turned to  all  except  the  successful  bidder,  who 
shall  have  it  credited  on  the  purchase.  Except 
the  costs  of  the  receivership  the  purchase  money 
is  to  be  paid  in  six,  twelve,  eighteen  and  twenty- 
four  months.  The  purchasers  are  to  take  pos- 
session on  confirmation  of  the  sale.  The  funds 
realized  from  the  sale  are  to  be  kept  separate  and 
applied  pro  rata  to  the  expenses  of  the  receiver- 
ship, past  due  interest,  debts  for  supplies  and 
materials,  then  to  the  payment  of  the  bonded 
debts  of  the  respective  companies. 


EARNINGS  OF  THE  LIVERPOOL  OVERHEAD 
RAILWAY. 


A  shareholders'  meeting  of  this  company  was 
held  February  13.  and  the  half  year's  report  of 
working  was  submitted.  This  line  is  the  only 
elevated  city  passenger  railroad  in  England.  It  is 
electrically  equipped  and  is  operated  by  an  auto- 
matic electric  signaling  system.  The  total  length 
authorized  Is  7  miles  and  5  chains,  of  which  5 
miles  and  C8  chains  Is  built,  and  .5  miles  and  12 
chains  were  operated  during  the  half  year  re- 
ported on,  ending  December  31,  1893.  The  pas- 
senger train  mileage  was  243,539,  and  the  total 
passengers  carried  were  two  and  a  half  millions; 
being,  first-class,  360,000;  second  class,  1,294,000, 
and  workingmen  on  special  return  tickets,  922,000. 
The  average  load  (computed)  was  about  50  per 
train,  the  total  capacity  of  each  train  being  114 
passengers  seated.  The  report  states  that  95  per 
cent,  of  the  trains  were  punctual  on  a  five  min- 
utes headway. 

The  gross  revenue  for  the  half  year  was  £18,514, 
and  working  expenses  £13,773,  or  74  per  cent.  Af- 
ter paying  Interest  there  was  available  for  divid- 
ends gulBcient  to  pay  five  per  cent,  on   the  prefer- 


AN    EXTENSIVE    NEW    RAILROAD   SYSTEM 
IN  BROOKLYN. 


The  Nassau  Electric  Railroad  Company  of 
Brooklyn,  N.  Y.,  of  which  Mr.  P.  H.  Flynn  is  the 
president,  made  a  contract  last  week  for  the 
building  of  its  100  miles  of  street  railroad  In 
Brooklyn  and  the  country  towns,  for  which  it  has 
held  the  franchise  for  some  time.  It  is  usual 
enough  in  these  days  of  electric  railroads  to  find 
street  railroads  with  a  trackage  of  more  than  one 
hundred  miles,  but  such  a  condition  has  always 
been  the  result  of  slow  growth  and  gradual  ex- 
tension to  keep  pace  with  the  growth  of  the  city. 
It  is,  however,  a  most  unusual  thing  to  find  a 
railroad  company  of  that  great  extent  built  and 
equipped  all  within  one  year,  and  a  large  part  of 
it  within  four  months.  Such,  however,  will  be 
the  case  with  the  Nassau  railroad  if  the  plans  of 
its  managers  are  carried  out  as  expected.  This 
enormous  contract  for  building  the  road  and 
equipping  it,  which  will  involve  the  expenditure 
of  nearly  $12,000,000,  has  been  given  to  Mr.  W. 
A.  Boland  of  Boston,  Mass.,  who  In  turn  has  made 
a  contract  with  the  Johnson  Company  of  Johns- 
town, Pa.,  to  build  the  railroad  and  turn  it  over 
to  the  company  completed.  Mr.  Boland  takes 
$0,000,000  common  stock  and  $0,000,000  five  per 
cent.  50-year  bonds  for  equipping  the  road. 
There  has  never  before  been  a  contract  as  large  as 
this  one  and  similar  in  character  given  out  in  the 
United  States.  When  this  contract  is  carried  out 
the  railway  company  will  occupy  a  prominent 
position  in  the  financial  matters  of  Brooklyn  and 
will  also  be  a  factor  which  cannot  be  overlooled 
in  the  building  up  of  the  suburbs  of  the  city  and 
the  extension  of  its  boundaries.  The  plans  of  the 
company,  as  outlined  by  tb?  Brooklyn  Eigle,  are 
here  given  with  considerable  fullness  of  detail. 

Since  the  trouble  with  the  board  of  aldermen 
about  the  franchises,  which  were  finally  awarded 
to  the  Nassau  Company,  there  has  not  been  much 
heard  of  this  railroad;  and,  as  a  factor  in  the 
railroad  business  of  the  future  and  as  a  feature 
which  should  be  carefully  considered  by  investors 
in  its  relation  to  the  local  railroad  security  list, 
it  has  been  somewhat  overlooked.  During  the 
time  which  has  elapsed  since  the  franchises  were 
granted  the  company  has  proceeded  with  the  se- 
curing of  the  consents  of  the  owners  of  the 
abutting  property  along  the  streets  where  it  was 
intended  to  build  and  operate  the  railroad.  Much 
more  than  the  desired  amount  of  consents  has 
been  secured  on  all  of  the  routes,  with  the  excep- 
tion of  South  Fifth  street  and  on  Union  street,  so 
that  there  is  practically  nothing  in  the  way  to 
prevent  the  building  of  the  railroad  and  making 
it  ready  to  carry  passengers.  The  men  who  have 
been  interested  in  the  railroad  company  from  the 
start  are  P.  H.  Flynn,  S.  B.  Dutcher,  J.  J.  Allen, 
W.  A.  Boland,  of  Boston,  and  A.  L.  Johnson,  of 
Cleveland,  O.  Each  of  these  men  has  interested 
with  him  some  of  his  flaancial  friends.  At  a 
more  recent  date  R.  T.  Wilson  of  33  Wall  street. 
New  York,  the  well-known  banker  who  has  been 
at  the  head  of  the  underground  railroad  syndicate 
in  that  city,  has  becom;  Interested  in  the  com- 
pany through  the  financiering  of  Mr.  W.  A. 
Boland.  There  will  be  none  of  the  $6,000,000  of 
stocks  or  $0,003,000  of  bjnds  of  the  company  put 
directly  on  the  market,  as  the  men  named  and 
their  friends  have  subscribed  for  them  all,  and 
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are  not  in  this  venture  for  the  speculative 
value  there  may  be  In  the  railroad  stock,  but 
have  placed  their  money  there  as  an  investment. 

The  contract  which  has  been  signed  calls  for 
the  completion  of  thirty  miles  of  single  track  be- 
fore the  middle  of  July.  The  routes  to  be  finished 
are  the  Marcy  Avenue  line,  the  Hamburg  Avenue 
line  and  the  Thirty-ninth  Street  Ferry  line.  The 
contract  provides  for  the  using  of  the  regular 
Johnson  girder  rail,  ninety-three  pounds  weight. 
That  is  the  heaviest  r^il  which  has  ever  been 
used  for  surface  railroad  purposes  In  Brooklyn. 
The  new  electric  welding  process,  which  has  been 
very  much  improved  within  the  last  year  by  Mr. 
J.  A.  Moxham,  who,  with  the  Johnsons,  is  in- 
terested in  this  company,  is  to  be  tried. 

Sites  have  not  yet  been  secured  for  the  power 
houses,  but  there  will  be  two  of  them,  one  within 
the  cit}',  on  the  water  front  or  near  it,  and  the 
other  somewhere  within  the  county  towns,  as 
near  as  possible  to  the  water  front,  so  that  sup- 
plies can  be  easily  taken  to  both  of  them.  The 
house  in  Brooklyn  will  be  provided  with  five  Cor- 
liss engines  of  1,000  horse  power  each,  and  the  one 
in  the  county  town  will  have  ten  Corliss  engines 
having  a  combined  horse  power  of  7,500.  There 
will  be  supplies  used  from  both  the  Thomson- 
Houston  and  the  Westinghouse  electric  compa- 
nies, and  each  of  them  will  supply  motors  for  the 
cars. 

Cars  will  be  used  of  the  regular  size  and  the 
standard  style  of  manufacture.  In  appearance 
they  will  be  similar,  to  some  extent,  to  those  used 
on  the  Atlantic  avenue  railroad  in  Brooklyn.  The 
St.  Louis  Car  Company  has  been  given  the  con- 
tract for  building  them.  The  Nassau  company 
will  try  one  thing  that  Brooklynites  have  never 
had  the  chance  to  test  and  that  is  drawing  room 
cars.  They  will  be  built  In  every  detail  as  hand- 
somely as  possible,  and  the  interiors  will  be 
finished  off"  in  luxurious  style  for  a  street  car. 
They  will  be  fitted  up  with  roomy  cane  chairs  in 
summer  and  with  easy  upholstered  chairs  in 
winter  The  floors  will  be  carpeted,  the  windows 
will  be  given  a  bowed  appearance  and  hung  with 
curtains.  In  these  cars  there  will  be  no  more 
passengers  admitted  than  there  are  seats  to  ac- 
commodate them.  A  fare  of  10  cents  will  be 
charged  for  passengers  who  take  advantage  of  the 
drawing-room  cars.  They  will  always,  however, 
be  run  in  connection  with  the  ordinary  car,  In 
which  a  five  cent  fare  will  be  charged.  For  women 
who  have  to  go  shopping  and  for  people  who  de- 
sire to  take  a  long  ride  it  is  likely  that  the  more 
comfortable  cars  will  prove  a  very  acceptable 
innovation.  A  special  feature  of  them  will  be 
made  on  those  lines  of  the  company  which  are 
run  to  Coney  Island  and  Fort  Hamilton,  where 
long  distances  through  the  country  will  be  oper- 
ated. 

The  lines  which  are  to  be  completed  and  in 
operation  by  July  15  will  be  those  of  the  Marcy 
avenue  branch.  These  cars  will  si  art  from 
Broadway  Ferry  and  pass  through  the  following 
streets:  South  Eighth  street,  Marcy  avenue,  New 
York  avenue,  Atlantic  avenue,  Rogers  avenue, 
Avenue  F  in  Flatbush  and  Ocean  avenue  to 
Sheepshead  Bay  and  Manhattan  Beach.  It  will 
take  35  minutes  for  the  cars  of  that  line  to  go 
from  the  ferry  to  the  Beach  and  they  pass 
through  a  district  which  at  present  has  no  satis- 
factory direct  means  of  reaching  the  island.  The 
Hamburg  avenue  line  is  from  Broadway  ferry  to 
South  Eighth  street,  to  Marcy  avenue.  South 
Fifth  street.  Union  avenue,  Johnson  avenue,  Mor- 
gan avenue,  Hamburg  avenue.  Cooper  avenue, 
Rockaway  avenue  to  the  Canarsle  landing.  This 
line  passes  through  the  German  district  of  the 
city,  and  as  it  affords  a  quick  means  of  reaching 
Canarsle  it  will.  It  is  anticipated,  turn  that  little 
fishing  resort  on  Jamaica  bay  into  one  of  the  most 
popular  places  for  excursionists  to  visit  that  there 
is  to  be  found  in  the  suburbs  of  Brooklyn.  The 
Thirty-ninth  street  route  is  from  the  ferry  to 
Church  avenue,  east  Ninety-eighth   street,  Hage- 


man  avenue,  New  Lolls  road,  Berriman  street, 
Sutter  avenue  to  city  line.  The  remainder  of  the 
railroad  will  be  completed,  It  Is  expected,  before 
the  first  of  next  year.  These  lines  are  those  from 
Hamilton  ferry  thrcugh  Union  street  atd  other 
streets  to  the  line  betwei  n  the  city  and  Queens 
county  In  the  Twenty-sixth  ward,  and  from  Thir- 
ty-ninth street  ferry  to  Fort  Hamilton  and  to  Coney 
Island.  This  last  route  Is  expected  to  prove  a  very 
profitable  one  from  excursionists. 

There  will  soon  be  an  election  of  a  board  of 
directors  of  the  Nassau  Railroad  Company,  and 
at  that  time  there  will  be  elected  as  trustees, 
Messrs  Flynn,  Butcher,  Allen,  A.  L.  Johnson, 
W.  A.  Boland,  R.  T.  Wilson  or  some  one  to  repre- 
sent him,  and  three  others  who  have  not  yet  been 
decided  upon.  The  Hamilton  Trust  Company 
has  been  selected  as  the  trustee  for  the  stock  and 
bonds  of  the  Nassau  railroad.  Offices  have  been 
secured  in  the  Real  Estate  exchange  on  Montague 
street. 

The  Johnsons  who  are  interested  in  this  rail- 
road are  A.  L.  Johnson  and  his  brother,  Tom  L. 
.Johnson,  of  Clevelt-nd,  O  The  latter  is  the  con- 
gressman who  has  occupied  so  prominent  a  place 
before  the  public  during  the  last  few  months,  by 
means  of  his  famous  free-trade  doctrine.  He  is 
one  of  the  owners  of  the  Johnstown  steel  works, 
while  his  brother  is  the  active  man  in  the  rail- 
road business.  Between  them,  however,  they 
own  many  miles  of  street  railroads  in 
Cleveland,  Allentown  and  other  cities  in  the  cen- 
tral and  middle  Atlantic  states.  R.  T.  Wilson  is 
a  banker  of  very  high  reputation  and  with  very 
wealthy  connections.  He  is  best  known  In  New 
York  by  his  offer  to  put  $15,000,000  into  the 
scheme  to  construct  an  underground  railroad  If 
New  Y'ork  city  would  agree  to  bond  Itself  for  a 
large  number  of  millions  more  to  assist  In  doing 
the  work.  Mr.  Boland,  although  a  Boston  man 
and  largely  interested  in  railroads  in  New  Eng- 
land, Is  well-known  In  Brooklyn  because  of  the 
Interest  which  he  has  taken  in  its  growth  from  a 
real  estate  point  of  view.  He  Is  one  of  the  largest 
owners  in  the  Bay  Ridge  Park  Improvement 
Company  and  Is  elsewhere  interested  in  real  es- 
tate. During  the  last  two  weeks  it  is  said  that 
he  was  engaged  in  a  deal  for  the  Johnsons  and 
succet ded  In  securing  for  them  the  entire  railroad 
system  of  Allentown,  Pa.,  for  about  $3  000,000. 


fares  and  limiting  the  opportunities   of  dishonest 
employes. 

7.  A  monopoly  of  the  business. 

8.  The  entire  wiping  out  of  passes. 


To  Settle  the  Detroit  Railway  Controversy. 


Mayor  Pingree  of  Detroit  has  sent  to  the  com- 
mon council  of  that  city  an  ordinance  framed  for 
the  purpose  of  ending  the  bitter  controversy  be- 
tween the  city  and  the  Citizens'  Rillwaj'  Com- 
pany that  has  given  rise  to  so  much  discussion 
within  the  last  year.  Compared  with  the  existing 
charter  the  mayor's  proposed  ordinance  makes 
the  following  proffers: 

1.  A  30-year  franchise  in  exchange  for  one 
that,  at  the  best,  has  only  14  j'ears  to  run. 

2  A  5-cent  fare  on  general  transfers,  wherj 
such  transfers  as  are  now  made  to  depots.  Belle 
Isle  and  across  town  are  made  on  tickets  for 
which  the  company  formally  received  only  4  1-6 
cents. 

3.  The  wiping  out  of  the  "worklngman'a 
ticket"  as  a  speoial  class  of  fares,  upon  which 
transfers  were  secured  In  a  large  perceniage  of 
cases  for  3^  cents,  where  the  company  will  here- 
after get  5  cents. 

4.  Relief  from  the  cost  of  paving,  of  main- 
tenance of  paving,  of  stre^et  cleaning,  and  of 
specific  taxes. 

.").  Relief  from  the  costof  constructins  the  sib- 
structure  of  tracks  up  to  the  iron  ."ail,  on  the 
theory  that  1  he  city  should  own  its  own  streets 
and  as  much  of  the  construction  therein  as  it 
may. 

6.  The  simplifications  of  thf;  f.ire  system, 
whereby  the  greater  percentage  of  travelers  will 
use  tickets,  thus  lessening   the   number  of  cash 


TEL.EPHONE-ELE0TR1C      RAILWAY    DE- 
CISION. 


The  decision  of  the  Supreme  Court  of  Tennessee 
in  favor  of  the  complainant  In  the  case  of  the 
Cumberland  Telegraph  &  Telephone  Co.  against 
the  United  Eleclric  Railway  Co.,  ol  Nashville,  was 
briefly  noted  in  the  last  Issue  of  the  Street  Rail- 
way Gazette.  This  was  a  suit  brought  to  recover 
about  $4,500  to  compensate  the  telephone  company 
for  money  expended  In  overcoming  the  ditlicultles 
Incident  to  interterence  with  the  telephone  cir- 
cuits by  the  railway  wires.  The  plalnlitf  had  in- 
troduced the  McCluer  system  which  involves  the 
use  of  a  common  return  wire  at  an  expense  of 
83,060  and  had  purchased  poles  higher  than  those 
used  by  the  railway  company  at  a  cost  of  $856. 
The  lower  court  gave  judgment  for  both  amounts 
and  the  appellate  court  gave  a  judgment  of  atlirm- 
ance.     In  the  course  of  the  opinion  the  court  says; 

Both  companies  are  quasi-public  corporations 
with  powers  derived  from  the  same  source,  the 
city  authorities.  No  purpose  to  sacrifice  one  for 
the  other  is  apparent  in  the  Legislature  or  the 
city  authorities,  and  their  rights  to  use  the  streets 
are  co-ordinate.  It  is  not  accurate  to  say  that  the 
right  of  the  delendant  is  dominant  and  the  right 
of  the  plaintiff^  subservient.  The  defendant  has 
the  right  to  use  the  streets  for  the  erection  and 
operation  of  a  street  railway,  a  strictly  legitimate 
and  ordinary  use;  the  plaintiff's  right  is  to  use  the 
street  incidentally  in  the  erection  and  operation  of 
a  telephone  plant,  with  the  proviso  that  the  ordi- 
dlnary  use  of  the  streets  be  not  thereby  obstructed. 
No  conflict  can  occur  If  these  companies  remain 
within  their  proper  sphere  and  exercise  power 
with  that  careful  and  prudent  regard  for  the 
rights  of  others,  which  the  law  enjoins.  Each 
must  use  care  not  to  obstruct  the  other  in  this  or- 
dinary use  of  the  streets. 

The  court  then  discusses  the  question  whether 
the  operation  of  an  electric  railway  is  an  ordinary 
use  of  the  streets.  Decisions  are  quoted  to  show 
that  courts  here  held  that  this  Is  an  ordinary  use 
of  the  streets.  Streets  were  designed  to  furnish 
facilities  for  the  inter-communicatlon  of  the  mul- 
titudes of  people  assembled  in  cities  and  towns. 
New  and  Improved  methods  of  travel,  devised  to 
meet  the  |;rowing  demands  of  Increased  popula- 
tion and  suburban  life,  are  within  the  general 
purposes  for  which  streets  are  constructed.  Elec- 
tric railways  are  but  molern  and  improved  use  of 
the  streets,  a  legitimate  and  therefore  an  ordinary 
use.  Judge  Wilkes  and  Bright,  however,  do  not 
concur  in  the  conclusion  that  the  electric  street 
railway  is  an  ordinary  use  of  the  streets. 

No  intention  on  the  part  of  the  Legislature  to 
abridge  the  rights  of  one  corporation  by  grants  to 
another  will  be  recOf;nized  by  the  courts  unless 
such  Intention  plainly  appears  In  the  law.  Plain- 
tiff's rights  ;.nd  franchise  have  not  been  abridged 
or  revoked  by  the  subsequent  legislation  in  favor 
of  street  railway  companies.  There  is  no  neces- 
sary conflict  between  these  two  companies.  Each 
can  be  operated  properly  without  trenching  on  the 
tights  of  the  other.  The  defendant  insisted  that 
plaintiff  could  not  recover  the  damages  caused  by 
conduction  unless  on  the  theory  that  it  has  an  ex- 
clusive right  to  the  whole  earth  for  electrical  pur- 
poses. The  plaintiff  repudiates  this  and  says  that 
all  it  wants  is  exclusive  use  of  electricity  on  lis 
own  premises.  The  plaintiff's  requtst  is  to  be  let 
alone  on  its  own  premises;  the  defendant's  com- 
mand is  "Get  out  of  my  way"  to  all  feeble  elec- 
trical enterprises  that  come  In  its  way.  To  con- 
cede defendant's  claim  is  to  give  It  an  Injurious 
useof  plaintiff's  property,  and  at  the  same  time 
deny  the  plaintiff  the  harmless  useof  its  own. 

The  doctrine  that  reason  sanctions  and  justice 
approves,  as  It  appears  to  us,  is  that  the  Lnvful, 
harmless  and  accusiomed  use  upon  one's  land, 
alike  of  water,  air  or  electricity  cannot  be  law- 
fully obstructed  or  Impaired  by  injurious  act  of 
another,  attended  with  such  disturbance  of  nat- 
ural and  existing  conditions  and  consequent  loss 
as  that  caused  by  conduction  in  this  case, 
especially  when  the  party  performing  the  Injuri- 
ous act  had  the  power  to  obviate  and  remedy  the 
injury  or  loss  without  greater  sacrifice  compara- 
tively than  Is  required  of  defendant  In  this  case 
to  remedy  conduction.  It  is  not  material  that  the 
act  is  done  on  the  premises  of  another  than  the 
injured  party.  Many  cases  are  quoted  to  sustain 
this  view. 

It  has   been   suggested    that   electric    railways 
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may  be  subjected  to  multiplicity  of  suits  under 
tills  decision.  Tills  may  be  Inconvenient  and  ex- 
pensive for  them  but  constitutes  no  defense  to 
their  liability.  It  was  not  plaintiff's  legal  duty  to 
protect  Itself,  upan  the  institution  of  defendant's 
electric  system,  against  the  injurious  conse- 
quences by  making  at  its  own  ultimate  cost  such 
changes  in  its  pre-existing  plant  as  would  obviate 
the  effects  of  conduction.  Plaintiff  was  in  enjoy- 
ment of  its  own  property  and  under  no  obligation 
to  take  notice  of  defendant's  approach  to  get  out 
of  its  path.  The  fact  that  the  plaintiff  could  ap- 
ply the  cheaper  remedy  could  not  affect  defend- 
ant's liability. 

Judgment  Is  given  In  favor  of  the  plaintiff  for 
$3,660..58  for  loss  by  conduction  and  for  $810.00 
for  loss  by  conflict  of  poles  and  wires. 


ELECTEIC  RAILWAY  MOTOES:    THEIE  CON- 
STEUCTION  AND   OPEEATION. 


BY  NELSON  W.  PERRY. 

(^Eleventh  Article.) 

SHIFTING  OF  THE  ARMATURE  WIRES. 

We  have  laid  some  stress  upon  the  injunction 
that  the  windings  of  the  armature  must  not  be 
allowed  to  move.  It  is  evident  that  if  they  are 
free  to  move  ever  so  little,  it  will  be  almost  sure 
to  result  In  the  breaking  of  the  insulation  with 
which  they  are  protected  and  this  being  destroyed 
even  over  spaces  the  size  of  a  pin  head,  the  cur- 
rent will  pass  from  wire  to  wire  of  the  colls  or 
from  wire  to  armature  core,  Instead  of  passing 
out  through  tlie  commutator  and  outer  circuit, 
and  this  new  path  being  short  and  of  low  resist- 
ance the  flow  will  be  large,  or  if  not  large  at  first 
rapidly  becomes  larger  and  the  armature  burns 
out.  In  fact  this  slight  movement  of  the  coils  is 
one  of  the  most  fruitful  causes  of  Durning  out  of 
armatures. 

There  are  three  agencies  constantly  at  work 
when  either  the  dynamo  or  motor  is  in  operation 
.which  tend  to  cause  movement  of   the   coils  and 


FIGS.    31    AND    'ii. 

hence  their  ultimate  destruction.  One  has 
already  been  referred  to — the  tendency  of  the 
wires  to  fly  off  from  the  core  when  the  latter  is 
revolving  rapidly,  which  is  counteracted  by  bind- 
ing them  down  tightly  to  the  core  by  bands  or 
other  colls  of  fine  wire.  Another  is  that  when  a 
dynamo  Is  doing  work  and  the  coils  are  passing 
rapidly  through  the  lines  of  force,  the  latter  act 
like  material  obstructions  to  their  motion  with 
the  core  and  tend  to  push  them  off  sideways.  It 
Is  very  much  as  though  we  were  revolving  the 
armature  rapidly  in  a  tank  of  water;  considerable 
friction  would  result  between  the  water  and  the 
wires  on  the  surface  of  the  cylinder  which  would 
tend  to  strip  the  former  from  the  latter,  and  this 
tendency  would  increase  with  the  speed.  One 
can  form  an  estimate  of  how  great  this  stripping 
force  is  when  he  realizes  that  practically  all  of  the  " 
force  exerted  by  the  engine  In  driving  the  arma- 
ture Is  required  to  overcome  it.  That  is  to  say, 
that  when  an  engine  is  exerting  say  100  n.  p.  in 
driving  an  armature,  there  is  practically  lOO  H.  p. 
being  exerted  upin  the  windings  of  that  armature 
tending  to  push  thejn  off  sideways  or  to  strip 
them  from  their  position.  This  stripping  force  Is 
divided  equally  among  all  the  colls  and  Increases 
for  each  coll  with  the  number  of  turns  In  the 
coll.  In  the  case  of  the  dynamo  this  friction  acts 
as  a  drag  upon  the  colls  tending  to  prevent  them 
from  passing  from  under  the  pole  pieces  of  the 
magnets.  In  the  case  of  a  motor,  the  action  is  re- 
versed and  it  manifests  itself  as  a  pull  upon  the 
wires  as  they  approach  the  pole  pieces. 


It  is  bad  enough  when  this  tendency  to  strip  is 
always  in  one  direction,  for  as  the  force  exerted  is 
constantly  varying  with  the  load  on  the  machine, 
there  is  a  tendency  for  the  colls  to  move  accord- 
ingly, which  if  allowed  to  occur  must  Inevitably 
result  in  friction  between  the  wires  themselves, 
or  between  the  wires  and  the  core,  which  will 
wear  away  the  insulation  in  places  and  cause  a 
short  circuit  and  a  burnout,  but  it  is  still  worse 
where  the  strain  comes  first  in  one  direction  and 
then  in  the  opposite  as  Is  the  case  with  motors 
which  are  constantly  reversed  as  are  street  car  mo- 
tors. One  of  the  trials  to  which  street  car  motors 
are  peculiarly  subject  is  tugging  in  one  direction  at 
the  wires  on  the  armature  on  starting  up,  and  the 
tugging  at  them  again  in  the  opposite  direction 
whenever  the  car  is  reversed,   and  It  is  much  ag- 


FIG.  33. 
gravated  If  these  operations  are  performed  too 
suddenly.  This  is  one  of  the  reasons  why 
motormen  are  always  Instructed  not  to  turn  on 
the  current  too  rapidly  In  either  direction  and 
why  provision  is  made  in  the  controlling  switch 
so  that  the  current  cannot  be  turned  on  or  off',  or 
reversed  at  full  strength.  The  deterioration  of 
reversing  motors  (street  car  motors)  due  to  this 
cause,  even  with  the  best  of  care  on  the  part  of 
the  motorman  is  slow  but  sure. 

There  are  several  methods  of  obviating  this  ten- 
dency of  the  wires  to  shift,  with  which,  however, 
the  motorman  has  nothing  to  do.  One  Is  that  which 
is  resorted  to  to  prevent  the  wires  from  flying  off 
tangentially  previously  described  of  tightly  bind- 
ing the  coils  to  the  armature  by  metal  bands  or 
wrappings  of  wire,  and  the  other  is  by  imbedding 
the  coils  in  channels  or  slots  In  the  armature  core 
as  shown  in  Fig.  34.  This  latter  method,  how- 
ever, Is  seldom  practicable  in  small  motors  such 
as  are  used  on  street  cars,  because  of  lack  of  room 
for  the  required  number  of  colls,  but  In  large 
generators  and  motors  of  many  hundred  horse 
power  It  is  becoming  to  be  a  favorite  method,  not 
only  on  account  of  its  efficiency  for  the  purpose, 
but  because  this  method  of  building  the  armature 
has  other  advantages  to  recommend  it. 

In  street  car  motors,  however,  where  of  all 
cases  there  should  be  the  best  possible  provision 
against  these  strains,  we  have  to  rely  upon  the 
least  efficient  method,  viz.,  of  holding  the  wires 
in  place  by  the  binding  wires  referred  to.  The 
motorman,  therefore,   who  has   the   best  Interests 


FIGS.   34  AND  35. 
of  his  employers  at  heart  will  therefore   refrain 
from  jerking  his  car,  for   he  will   remember  that 
these  jerks  all  come  upon  the  armature  wires  and 
win  hasten  the  destruction  of  his  machine. 

The  third  agency  which  tends  to  cause  the 
wires  to  move  from  tlielr  position  upon  the  arma- 
ture Is  heat.  As  everyone  knows,  metal  expands 
with  Increase  of  temperature.  Now  the  colls  of 
an  armature  are  wound  as  tightly  as  jiosslble,  but 
If  the  temperature  of  the  wire  be  raised  far  above 
that  at  which  it  was  wound,  the  wire  will  b3- 
come  appreciably  longer  and  the  colls  which  were 
tight  when  cool,  become  loose  when  hot.  Upon 
cooling  again  they  contract,  but  this  very  expan- 
sion and  contraction  has  caused  a  motion  of  the 
various  convolutions  of  the  wire  relative  to  each 
other  and   to  the  core  which   may  be  more  or  less 


harmful  by  causing  abrasion;  but  the  heating  is 
still  more  harmful  for  the  reason  that  It  aggra- 
vates the  other  tendencies  toward  movement  of 
the  coils  already  mentioned,  for  if  these  strains 
are  brought  to  bear  upon  a  coil  that  is  already 
loose,  it  will  be  readily  seen  how  much  more 
harmful  they  may  become.  The  only  remedy  for 
this  Is  to  avoid  overworking  your  machine.  Over 
this  remedy  the  motorman  has  almost  complete 
control.  Starting  up  or  reversing  too  suddenly,  or 
taking  a  heavy  load  too  rapidly  up  a  grade,  are  all 
examples  of  practices  that  should  be  prohibited, 
because  in  all  of  them  the  wires  are  overworked 
and  likely  to  heat  even  to  burning  out.  Running 
at  a  high  speed  on  a  level  track  Is  not  overworking 
the  motor,  however,  and  may  be  Indulged  in  with 
impunity,  almost,  so  far  as  the  heating  of  the 
motor  is  concerned,  so  that  it  is  much  better  to 
lose  time  on  grades  and  make  it  up  on  the  level 
stretches  than  to  save  time  at  the  expense  of  the 
motor  where  the  hardest  work  is  being  done,  viz., 
in  starting  and  in  ascending  grades  and  going 
round  curves. 

OPEN   AND    CLOSED    COIL    ARMATURES. 

In  all  of  the  preceding  cuts  where  the  armature 
is  represented  as  having  two  coils  and  four  com- 
mutator segments,  it  will  be  observed  that  after 
the  coil  has  passed  45^'  from  its  position  of  maxi- 
mum activity,  its  commutator  segments  pass  from 
under  the  brushes  and  the  outside  circuit  remains 
disconnected  from  the  coll  until  the  latter  has 
revolved  through  90°  and  again  approaches  with- 
in 45°  of  its  next  position  of  maximum  activity. 
This  occurs  twice  during  each  revolution  of  every 
coil.  That  is  to  say,  twice  during  every  revolu- 
tion of  the  coil  it  is  open  and  contributes  nothing 
to  the  outside  circuit.  An  armature  wound  in 
this  way  is  called  an  open  coll  armature.  Such 
construction  is  now  never  found  upon  street  rail- 
way apparatus  of  any  kind,  either  motors  or  gen- 
erators, but  Is  thought  to  have  some  advantages 
for  arc  lighting  dynamos  and  Is  the  method  em- 
ployed on  both  the  Brush  and  Thomson-Houston 
arc  dynamos. 

If,  Instead  of  having  connected  the  coil  so  that 
it  was  out  of  circuit  except  when  generating  a 
certain  potential,  we  had  connected  it  so  that  it 
would  be  always  in  circuit  (except  when  generat- 
ing no  potential  at  all,  the  moment  of  reversal, 
when  It  would  be  short  circuited  by  the  brush)  we 
would  have  taken  advantage  of  the  small  electro- 
motive forces  which  we  threw  away  in  the  other 
arrangement  by  cutting  out  the  colls  before 
they  had  reached  and  after  they  had  passed  45°  of 
their  positions  of  maximum  activity. 

Fig.  35  shows  an  armature  wound  in  this  way. 
By  comparing  it  with  Figs.  33  and  33  it  will  be 
seen  that  the  only  difference  between  the  two  is 
that  the  two  colls  are  really  the  one  a  continua- 
tion of  the  other,  bat  each  has  separate  connec- 
tions with  Its  own  commutator  segment.  Each 
coll  is  therefore  always  connected  with  the  out- 
side circuit— directly  through  its  commutator 
segments  when  the  latter  are  under  the  brushes, 
and  Indirectly  through  the  other  coll  and  Its  com- 
mutator blocks  when  Its  own  have  passed  from 
beneath  the  brushes.  Armatures  thus  wound  are 
called  closed  coil  armatures  and  are  the  kind  now 
universally  employed  both  for  generators  and  mo- 
tors In  street  railway  equipments  and  for  genera- 
tors In  incandescent  lighting  stations. 


New  Rochelle,  N.  Y.  -Work  has  begun  this  week 
on  the  trolley  road  which  Is  to  connect  the  lines  In 
New  Rochelle  and  Mount  Vernon  with  the  Union 
Railroad  Company's  lines  at  West  Farms.  Men 
are  employed  at  both  the  Mount  Vernon  and  West 
Farms  ends  of  the  route,  and  it  Is  expected  that 
the  lines  will  be  In  operation  some  time   in  June. 

Bristol,  Pa.— The  Trenton  &  Bristol  Trolley  Com- 
pany has  purchased  three  acres  of  ground  In  the 
center  of  the  town.  The  purchase  Includes  the 
old  Doran  mill  property,  which  will  be  converted 
Into  a  depot  and  power  house.  The  price  paid  for 
the  property  Is  said  to  be  $30,000. 
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THE    TIBBALS-PTJEVIS    RAILWAY    SYSTEM. 


A  model  system  of  closed  conduit  electric  rail- 
way under  the  above  name  has  been  on  exhibition 
for  some  time  in  Philadelphia  at  the  shops  of  the 
Novelty  Electric  Works.  As  the  system  possesses 
some  peculiar  characteristics  a  brief  description 
of  its  proposed  features  will  be  of  interest.  It  is 
proposed  to  have  a  glass  tube  or  conduit  about  six 
inches  in  diameter  (the  glass  being  about  H 
laches  In  thickness)  containing  on  the  upper  side 
an  intermittent  shouldered  slot.  Within  the  con- 
duit is  placed  a  tightly  fitting  wooden  bar  con- 
taining on  the  upper  side  and  immediately 
beneath  the  slot  above  referred  to,  a  slot  one  inch 
wide  and  2i  Inches  in  depth.  At  the  bottom  of 
this  is  placed  a  copper  plate  one  inch  wide  and 
about  one-fourth  of  an  inch  in  thickness  upon 
which  rests  a  light  flat  coppered  iron  chain.  The 
shouldered  slots  in  the  conduit  above  referred  to 
are  about  two  feet  in  length  and  separated  by  a 
space  of  six  inches.  This  slot  is  one-inch  wide  at, 
and  about  one-third  of  an  inch  wide  below,  the 
shoulder,  and  filled  with  a  copper  plate  which  ex- 
tends beneath  the  thickness  of  the  glass  into  the 
wooden  conduit  about  one-quarter  of  an  inch  and 


is  approximately  40  per  cent,  less  than  the  first 
cost  of  the  overhead  trolley  system.  But  two 
sections  in  the  conduit  can  be  charged  at  one 
time,  and  these  sections  aie  immediately  beneath 
the  center  of  the  car.  As  the  car  moves  on  the 
chain  drops  by  gravity  and  another  portion  of  the 
chain  is  brought  into  contact  with  other  sections 
through  the  inlluence  of  the  magnet  and  these  in 
turn  become  charged. 


New    York    Rapid    Transit    Bill. 


Electrolysis  of  Water  Mains. 


The  following  reference  to  the  electrolysis  of 
pljies  by  currents  leaking  from  street  railway  cir- 
cuits Is  contained  in  a  paper  recently  read  by  Geo. 
P.  Low  before  the  Pacific  Coast  Association  of 
Fire  Chiefs  at  San  Francisco:  "A  new  feature  of 
concern  that  will,  sooner  or  later,  force  itself  upon 
those  in  your  calling  is  the  possible  destruction  of 
water  mains  and  all  underground  metal  work 
from  the  use  of  electric  railway  circuits  having  a 
ground  return.  This  destruction,  which  is  due  to 
the  action  technically  known  as  electrolysis,  con- 
sists in  the  corrosion  of  water  mains  which  have, 
perforce,  become  conductors  of  the  electric  rail- 
way current.  A  remedy  of  the  evil  may  be  had 
in  converting  the  circuit  from   a   'grounded'   one 


TIBBALS-PDKVIS   CLOSED  CONDUIT  ELECTKIC   RAILWAY  SYSTEM. 


projects  but  slightlj'.  If  any,  above  the  surface  of 
the  glass  conduit.  This  feature  has  been  exag- 
gerated in  the  drawing.  It  is  also  hermetically 
sealed.  This  conduit  is  buried  in  asphaltum  or 
Portland  cement  midway  between  the  railway 
tracks,  leaving  the  copper  sections  exposed. 

The  cars  proposed  are  in  all  respects  similar  to 
those  used  in  the  overhead  trolley  sytem,  with 
the  exception  that  instead  of  conveying  the  elec- 
tricity by  means  of  the  overhead  trolley,  an  in- 
verted horseshoe  electromagnet' is  placed  under- 
neath the  car,  and  in  its  center  line  about  midway 
between  the  front  and  rear  trucks.  This  magnet 
is  separated  at  the  toe  about  13  inches  in  the 
clear  and  between  the  bars  of  the  magnet  are 
placed  two  trolley  wheels,  one  immediately  pre- 
ceding the  other.  These  are  Insulated  from  the 
magnet  except  that  the  magnet  coils  are  con- 
nected in  shunt  with  the  trolley  wheels.  The  trol- 
ley wheels  are  connected  with  the  motor  by  wires 
not  shown  in  the  figure.  As  the  car  passes  over  the 
track  the  trolley  wheels  being  regulated  by  means 
of  steel  springs  rest  lightly  upon  the  sections  of  the 
conduit  and  the  force  of  the  magnet  raises  the 
chain  and  brings  it  into  contact  with  these  sec- 
tions. The  copper  plate  at  the  bottom  of  the 
wooden  slot  being  charged,  the  current  passes 
through  the  chain  and  copper  sections  and  by 
means  of  the  trolley  wheels  is  conveyed  to  the 
motor-  of  the  car.  It  is  thus  seen  that  there  is 
exposed  only  small  sections  of  copper  plates  and 
as  these  trolley  wheels  are  more  widely  separated 
than  the  intervening  spaces  between  the  copper 
plates,  the  current  is  continuous  and  the  motion 
of  the  car  smooth  and  regular.  It  is  estimated 
that  the  first  cost  of  construction   of  this  system 


into  a  metallic  one,  or,  to  be  more  plain,  to  run 
return  wires  to  the  power  house  instead  of  allow- 
ing the  current  to  return  through  the  rails,  the 
earth  and  underground  metal  work  or  piping." 


BEOOKLYN,  QUEENS  COTJNTY  AND  SUBXTB- 
BAN  NOT  YET  LEASED. 


The  boards  of  directors  of  the  Brooklyn 
Heights  railroad  and  of  the  Long  Island  Traction 
Company  were  to  have  met  on  Monday  of  last 
week  for  the  purpose  of  executing  the  lease  of  the 
Brooklyn,  Queens  County  and  Suburban  railroad 
to  the  Brooklyn  Heights.  This  was  not  done, 
however,  and  a  committee  was  appointed  to  con- 
sider the  advisability  of  assuming  the  operation 
of  the  eastern  district  company  by  lease  or 
whether  a  contract  would  not  be  better.  Mr. 
Lewis  explained  the  reason  for  thus  deferring 
action  as  follows: 

"There  was  discussion  as  to  whether  it  was  de- 
sirable, in  any  event  at  present,  to  have  a  lease. 
It  was  suggested  that  the  Brooklyn,  Queens 
County  and  Suburban  Company  be  operated  by 
contract.  In  the  statement  which  I  made  I  said 
that  there  was  no  obligations  upon  the  Brooklyn 
Heights  or  the  Brooklyn  City  railroad  or  the  Long 
Island  Traction  Companj'  under  the  arrange- 
ment of  the  consolidation  and  the  capitali- 
zation of  those  properties.  We  want  to  keep  it 
so  and  we  do  not  like  to  give  the  appearance  of  an 
obligation  by  having  a  lease,  provided  a  contract 
will  answer  the  purpose.  Whether  a  lease  or  a 
contract  is  made  none  of  the  companies  mentioned, 
that  is,  the. Brooklyn  City  Railroad,  the  Brooklj'n 
Heights  Railroad  or  the  Long  Island  Traction 
Company,  will  take  upon  itself  any  obligations." 


The  rapid  transit  bill  prepared  by  the  Chamber 
of  Commerce  of  New  York  has  been  introduced 
in  the  Senate  at  Albany.  It  is  entitled  an  act  to 
provide  for  rapid  transit  railways. 

The  bill  provides  for  a  new  board  of  rapid  tran- 
sit commissioners,  consisting  of  the  mayor,  the 
comptroller,  the  president  of  the  Chamber  of 
Commere,  ex-otficio,  and  four  others  named  in 
the  bill.  The  board  may  fill  vacancies.  The  four 
named  in  the  bill  are  Samuel  D.  Babcock,  Seth 
Low,  John  Claflin  and  Alexander  E.  Orr. 

The  scheme  of  the  bill  is  to  extend  the  powers 
of  the  board  of  rapid 'transit  commissioners  under 
the  act  of  1891  so  as  to  confer  upon  the  board  the 
right,  if  its  judgment  it  Is  found  desirable  to  do 
so,  of  providing  for  the  construction  and  opera- 
tion of  rapid  transit  roads  for  and  on  account  of 
the  city. 

When  the  plans  are  finally  adopted  and  con- 
sented to,  the  board  is  authorized  to  advertise 
for  proposals  for  the  construction  and  operation 
of  the  road.  Power  is  given  to  the  commissioners, 
if  they  see  Utto  do  so,  to  make  one  or  several 
contracts  for  the  construction  of  an  entire  sys- 
tem or  parts  of  a  system  of  rapid  transit. 

The  commissioners  are  authorized  to  reject  all 
the  bids  and  readvertise,  or  they  may  accept  any 
bid  that  in  their  judgment  will  best  promote  the 
public  interest.  The  successful  bidder  is  then 
required  to  enter  into  a  contract  for  the  con- 
struction of  the  road,  and  also  to  equip,  maintain 
and  operate  the  same  for  a  term  of  years,  to  be 
specified  in  the  contract,  not  less  than  thirty-five 
nor  more  than  fifty  years, 

The  annual  rental  to  be  paid  by  the  contractor 
to  the  city  must  be  an  amount,  to  be  fixed  by  the 
commissioners,  not  less  than  the  Interest  on  the 
bonds  issued  by  the  city  to  pay  for  the  construc- 
tion of  the  road,  and  an  additional  sum,  not  less 
than   1   per   cent,  upon  the  amount  of  said  bonds. 

In  order  to  secure  the  city  the  contractor  is 
required  to  enter  into  a  bond  with  sureties  which 
shall  be  satisfactory  to  the  commissioners.  He 
Is  also  required  to  make  a  deposit  of  $1,000,000 
with  the  Comptroller  of  the  city,  which  sum  is 
to  be  repaid  to  him,  with  interest  at  the  same 
rate  as  that  by  the  city  upon  the  bonds  Issued 
under  the  act,  as  soon  as  the  road  has  been  con- 
structed, equipped  and  the  operation  of  the  same 
commenced  to  the  satisfaction  of  the  board. 

For  the  purpose  of  paying  the  cost  of  construc- 
tion the  city  is  authorized  to  issue  Its  bonds, 
principal  and  interest  payable  in  cold  coin,  to  an 
amount  not  exceeding  $50,000,000.  The  road, 
upon  being  constructed,  immediately  becomes 
the  property  of  the  city;  the  rolling  stock  and 
other  equipment  of  the  road  to  be  the  property 
of  the   contractor,  provided  at  his  own   expense. 

As  a  substitute  for  the  security  of  $1,000,000, 
when  repaid,  the  citj'  is  to  have  a  first  lien  upon 
the  rolling  stock  and  equipment.  Power  Is  also 
given  to  the  board  to  enter  into  any  agreement 
that  may  be  considered  wise  in  reverence  to  re- 
newals of  the  lease  or  the  purchase  by  the  city  of 
the  rolling  stock  and  equipment  at  a  valuation 
if  the  lease  is  not  renewed. 

The  bin  also  contains  a  provision  that  where  in 
the  existing  law  a  vote  of  four  members  of  the 
board  is  required  the  number  shall  be  increased 
to  six.  This  is  in  effect  giving  the  same  veto 
power  to  one  member  of  the  board  which  the  ex- 
isting law  now  provides  for;  the  present  board 
consisting  of  five  persons  and  the  board  provided 
for  in  the  act  consisting  of  seven  persons. 

The  bill  also  terminates  the  oftlces  of  the  pre- 
sent Commissioners  of  Rtpid  Transit,  and  re- 
quires them  to  transfer  and  to  deliver  to  the  new 
board  all  records,  maps,  plans  and  other  property 
relating  to  their  work. 

Provision  is  also  made  for  the  payment  of  the 
expenses  of  the  new  Board  of  Rapid  Transit 
Commissioners  and  also  of  a  reasonable  compen- 
sation to  the  members  thereof  other  than  the 
Mayor  and  Comptroller. 
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THE   HILLSIDE  LOOPS  OF  THE  NORTH  HUD- 
SON COUNTY  RAILWAY. 


The  primary  object  of  this  article  is  to  describe 
a  verj'  interesting  piece  of  construction  work  re- 
cently completed  by  the  North  Hudson  County 
Railway  in  Hoboken,  N.  J.  The  problem  was 
to  overcome  a  vertical  ascent  of  100  feet  in  about 
700  feet  of  horizontal  distance;  that  is,  to  carry 
an  electric  railroad  from  the  corner  of  Madison 
avenue  and  Fifteenth  street,  as  shown  on  the  plan 
herewith,  to  the  plateau  at  the  summit  of  the 
steep  hill  back  of  the  flat  on  which  the  main  part 
of  the  city  of  Hoboken  stands.  This  was  done  by 
developing  a  line  of  3,688  feet  in  going  the  hori- 
zontal distance  of  700  feet.  The  alignment  of 
this  work  is  shown  on  the  plan  herewith,  for 
which,  together  with  the  accompanying  data,  we 
are  indebted  to  the  Railroad  Gazette. 

Beginning  at  Fifteenth  street  and  Madison  ave- 
nue there  Is  a  curve  of  75  feet  radius,  including 
about  90  degrees;  then  there  is  a  pile  trestle  fol- 
lowed by  a  framed  trestle  on  piles,  a  second  curve 
of  75  feet  radius,  a  plate  girder  viaduct  over  the 
Erie  tracks,  another  curve  of  about  75  feet  radius, 
Including  94  degrees  of  curvature,  and  then  comes 
the  heavy  side-hill  work.     The   contour  lines  on 


road  on  the  heavy  grade.  The  track  is  ballasted 
with  stone.  Great  care  has  been  taken  to  secure 
perfect  drainage,  there  being  two  24  inch  cast- 
iron  pipes  the  entire  length  of  the  road.  The 
cost  of  this  piece  of  work  from  Madison  avenue 
to  Palisade  avenue  was  $120,000,  exclusive  of  the 
right  of  way.  It  was  executed  under  Mr.  Myles 
Tlerney,  contractor,  now  president  of  the  North 
Hudson  County  Railway  Company,  and  Mr.  C.  B. 
Brush,  chief  engineer. 

The  North  Hudson  County  railway  consists  of 
50  miles  of  track,  of  which  about  24  miles  is  op- 
erated by  horses,  19  is  trolley  road,  and  7  miles 
Is  operated  by  steam.  The  Hillside  section  which 
we  have  just  described  is  a  trolley  road.  The 
nearest  ferry  to  this  portion  of  the  road  is  f romWest 
Fourteenth  street  in  New  York  to  Fourteenth 
street  in  Hoboken.  The  system  also  reaches  the 
ferry  from  Barclay  and  Christopher  streets.  New 
York  City,  to  the  U.,  L.  &  W.  station  in  Hobo- 
ken. From  this  ferry  it  has  an  elevated  line  going 
straight  up  to  the  plateau  on  the  top  of  the  hill, 
which  was  built  some  years  ago  to  be  operated 
by  cable,  but  within  12  months  the  cable  machi- 
nery was  replaced  by  electrical  machinerj',  and 
this  is  now  a  trolley  line.  Aside  from  these  two 
elevated  steep-grade  lines,  the  company  operates 


ELEOTRIO  AND    STEAU    RAILROAD    CROSS- 
INGS. 


This  is  a  subject  that  is  forcing  Itself  to  the 
front  and  demanding  adequate  consideration. 
We  quote  the  following  extract  from  the  Railroad 
Gazette  as  showing  the  attitude  of  the  steam  rail- 
road people: 

It  is  a  good  thing  that  the  directors  of  the  Penn- 
sylvania railroad  have  adverted,  in  their  annual 
report,  to  the  increasing  danger  which  the  public 
is  imposing  upon  Itself  by  permitting  the  estab- 
lishment of  electric  street  railroads  across  stand- 
ard railroads  on  which  heavy  trains  are  run  at 
high  speed.  The  Pennsylvania  directors  are  very 
moderate  in  their  complaint,  and  an  impartial 
critic  might  reasonablj'  put  the  case  much 
stronger.     The  directors  say; 

It  must  be  borne  ia  mind  that  the  entire  movement  on 
these  electric  railways  is  in  the  transportation  of  passen- 
gers, and  that  therefore  the  rislc  to  lire  and  limb  from  such 
crossiogs,  owin?  to  the  frequent  service,  is  proportionately 
much  greater  than  on  the  steam  railways  where  the  trains 
are  not  nearly  so  frecjuent,  and  where  the  movement  is 
made  up  largely  of  freight  trattic  It  would  hardly  seem 
reasonable  that  the  electric  railways  should  be  permitted 
to  indefinitely  increase  the  number  of  these  crossings, 
while  at  the  same  time  your  company  and  the  city  of  Phil- 
adelphia are  expending  over  SiOO.OjO  to  remove  tbe  grade 
crossing  of  your  road  by  the  North  Pennsylvania  railroad 
in  the  northern  portion  of  the  city.  [The  city  pays  a  part 
beca\ise  streets  are  involved  ] 

In  other  words,  if  we  eliminate  the  freight 
trains  we  find  that  the  vast  numbers  of  people 
whc  travel  on  the  steam  railroads  are  carried  in  a 
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the  plan  show  the  slope  of  the  hill,  which  is  of 
trap  rock.  The  slopes  formed  by  wasting  from 
the  aide-hill  cut  are  Indicated  by  hatchings  and 
the  retaining  walls  by  stippled  work.  The  loca- 
tion was  made  somewhat  more  dlffloult  by  the 
necessity  of  avoiding  the  Hillside  wagon  road, 
which  Is  also  shown  on  the  plan.  At  the  extreme 
right  it  will  be  seen  is  a  curve  of  00  feet  radius  and 
over  215  degrees  of  curvature.  The  maximum 
grade  18  5}  per  cent.  The  railroad  is  double  track, 
as  shown  on  the  plan,  and  the  whole  construction 
Is  very  subslanlUI.  Tne  retaining  wall  at  the 
extreme  right  la  70  feet  high, 

The  structures  other  than  the  trestles  men- 
tioned are  a  40  feet  plate-girder,  double-track 
bridge  at  y4,  a  93  feel  lattice  girder  at  /;,  and  a 
:iO  feet  plate  glrd.;r  at  0,  and  .the  bridge  at  the 
crossing  of  the  Hillside  wagon  road.  The  track 
Is  laid  with  50  pound  rails  from  the  Pennsylvania 
Steel  Company,  and  guard  rails  of  'M  pound  sec- 
lion  are  laid    inside  for    the  whole    length   of   the 


about  13  miles  of  trolley  road  on  the  surface, 
Interchanging  at  various  points  with  the  horse 
car  lines.  The  company,  by  means  of  the  lines 
which  It  owns,  or  those  it  controls,  operates  lines 
as  far  south  as  the  Pennsylvania  ferry  in  .Jersey 
City,  touching  the  Pavonla  Ferry  of  the  Erie  also, 
and  as  far  north  as  the  North  Hudson  Driving 
Park  track.  It  carries  about  17,500,000  passen- 
gers a  year. 

The  elec'rlc  pjwer  equipment  for  the  Hillside 
line  consi.5ts  of  a  1  400  n  p.  CjrIIss  cross-com- 
pound engine  In  the  ]))wer  station  of  the  Hudson 
Electric  Compiny  at  Fifteenth  street,  with  the 
necessary  generators.  At  Palisade  avenue  and 
Ferry  street,  about  a  mile  further  south,  the 
company  has  Itj  own  power  station,  wh<!re  there 
are  two  VVatls-Campbell  Corliss  engines  of  500 
II.  p.  each  and  three  Ball,  single  expansion  en- 
gines of  2.50  II.  p.  each,  driving  the  necessary 
Thomson-Houston  generators.  The  Corliss  engines 
at  this  station  were  designed  for  the  cable   plant. 


small  number  of  trains.  If  the  same  number  went 
by  street  cars,  they  would  be  distributed  among 
perhaps  five  or  ten  times  as  many  trains.  This 
increase  in  the  frequency  of  trains  is,  indeed,  a 
principal  element  In  the  value  of  the  street  line. 
But  with  the  frequency  of  the  street  service — the 
division  of  the  total  number  of  passengers  into  a 
large  number  of  small  loads — the  freight  trains 
become  a  serious  element  of  danger,  for  the  more 
trips  an  electric  car  makes  across  a  steam  railroad 
at  grade  the  more  chances  does  it  take  of  being 
run  Into  by  a  freight  train.  And  whichever  kind 
of  steam  road  train  the  street  car  encounters  at  a 
crossing,  much  the  larger  risk  of  Injury  is  borne 
by  the  street  car.  The  general  disposition  all 
over  the  country  to  encourage  electric  roads  may 
be  looked  upon  as  a  movement  of  the  public  to  get 
cheaper  rides  at  more  convenient  intervals,  at  the 
expense  of  comfort  and  safety.  Tlie  lack  of  suit- 
able warmth,  of  ample  seats  and  smooth  riding, 
does  not  concern  us  just  now,  but  the  high  speed, 
endangering  persons  both  inside  and  outside  the 
cars,  which  has  been  very  common,  and  the  will- 
ingness of  the  companies  to  cross  railroads  at 
grades  rather  than  make  a  larger  Investment,  call 
for  a  general  protest.     It  Is  true   that   Individuals 
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take  these  risks  with  their  eyes  open,  but,  as  In  the 
case  of  steam  railroads,  the  law  will  probably 
require  the  carrier,  finally,  to  protect  people  from 
the  consequences  of  their  own  carelessness, 
whether  the  people  desire  It  or  not. 


EAPID  TRANSIT.* 


BY  ALBBBT  L.   CLOUGH. 

As  a  community  Increases  in  size  and  begins  to 
evolve  from  a  coun  ry  town  to  a  city,  as  Its  busi- 
ness area  extends  and  its  suburbs  push  far  out  Into 
hitherto  unoccupied  territory,  the  distances  be- 
tween Its  various  points  become  too  long  to  walk 
with  comfort,  especially  under  the  increased 
value  placed  upon  lime  by  the  more  and  more 
busy  people  of  the  growing  city.  It  is  then  that 
the  rapid  transit  problem  forces  Itself  inevitably 
upon  the  attention  of  the  people,  and  upon  the 
promptness  and  effectiveness  of  the  solution  of 
this  problem  depends  in  a  remarkable  degree  the 
future  growth  and  prosperity  of  the  community 
and  much  of  the  future  comfort  and  well-being  of 
its  inhabitants.  The  statement  of  the  rapid  tran- 
sit problem  is  briefly  this:  Required  means  to 
transport  each  inhabitant  to  and  from  every 
point  within  the  ci'y  area  in  the  least  time  with, 
the  least  expense,  and  with  the  utmost  safety; 
rapidity  and  comfort,  and,  moreover,  it  is  re- 
quired that  these  means  interfere  as  little  as  pos- 
sible with  the  other  activities  of  the  people. 

The  advantages  of  rapid  urban  transit  are  so 
obvious  that  It  is  hardly  necessary  to  dwell  upon 
them,  but  a  few  words  may  not  be  out  of  place. 
In  the  first  place  rapid  transit  secures  the  very 
plain  advantage  of  a  greater  degree  of  rapidity  in 
doing  business,  the  different  sections  of  the  town 
being  brought  more  closely  into  touch  and  less 
valuable  lime  being  abstracted  from  the  already 
crowded  business  day  by  the  necessary  going 
from  place  to  place  which  falls  to  the  lot  of  every- 
one. 

Not  quite  so  plain  an  advantage,  but  perhaps 
even  a  more  important  one  is  secured  by  rapid 
transit,  In  the  improvement  which  It  Is  bound  to 
effect  in  the  social,  sanitary  and  moral  condition 
of  a  city,  by  the  prevention  of  ex-cessive  crowding 
of  the  population  about  the  business  center.  This 
effect  is  clear  when  we  remember  that  It  is  not  the 
number  of  miles  from  a  man's  home  to  his  busi- 
ness which  determines  his  isolation,  but  rather  his 
distince  in  minutes.  As  the  speed  of  the  means 
of  transportation  increases  the  distance  out  of 
town  which  one  may  live  with  the  same  time 
economy  also  increases  in  like  proportion.  Thus 
the  city  having  speedy  transportation  facilities 
can  afford  to  be  much  more  scattered,  and  may 
almost  entirely  avoid  the  frightful  evils  of 
crowded  tenement  house  life,  and  yet  be  practi- 
cally as  compact  and  easy  to  do  business  In  as  its 
crowded  rival  with  its  slow  and  inadequate  street 
railway  service.  The  advantages  secured  to  a 
city  having  no  crowded  residential  area  are  great 
from  moral,  social  and  sanitary  considerations, 
and  the  large  number  of  people  who  maybe  able 
to  own  their  own  homes  on  account,  of  the  large 
area  of  comparatively  cheap  land  which  Is  made 
available  tends  strongly  to  preserve  the  family 
relation,  increase  the  stability  of  the  population 
and  foster  public  spirit  among  the  citizens. 

Bat  If  these  effects  of  the  introduction  of  rapid 
transit  seem  to  be  a  little  visionary  and  far 
fetched,  let  us  turn  to  the  financial  side  of  the 
queslion.  The  effect  of  improved  transit  facili- 
ties upon  real  estate  values  Is  in  general  so  mark- 
edly ben'^flclalas  to  form  a  strong  argument  for 
their  Introduction.  In  the  resulting  expansion  of 
area  which  the  city  sustains  there  Is  rapidly  cre- 
ated a  demand  for  land  which  previously  was  too 
f  'r  without  the  city  limits  to  be  of  any  value  for 
residential  purposes.  This  land  meets  with  an 
immense  Increase  in  value  and  rises  to  a  figure 
mutually  advantageous  to  both  buyer  and  seller, 
but  without  any  corresponding  diminution  in  the 
values  of  more  central  real  estate.      The  really 

♦Extract  from  a  paper  read  before  the  ftoarcl  of  Trade  of 
Manchebter,  N.  B.,  MftrQb  13, 1894, 


wonderful  effects  of  street  railways  upon  real 
estate  values  can  only  be  appreciated  by  a  study 
of  the  conditions  e.'tlsting  In  some  of  the  western 
cities  which  are  still  in  the  formative  state.  Here 
the  direction  of  growth  is  almost  entirely  de- 
termined by  the  way  in  which  the  car  lines  are 
laid  out,  and  one  frequently  sees  expensive  street 
railways  running  through  the  open  country  with 
almost  no  present  business  but  a  large  prospective 
one  to  come. 

It  becomes  possible  through  Improved  trans- 
portation facilities  to  make  use  for  residential 
purposes  of  regions  which  although  far  outlying 
are  possessed  of  special  physical  features,  as  ele- 
vated land,  land  bordering  upin  rivers  or  lakes,  or 
upon  the  seashore.  Without  rapid  transit  these 
advantages  cannot  be  enjoyed,  as  the  natural 
manner  in  which  a  city  grows  is  Into  the  form  of 
a  circle  of  more  or  less  regularity,  thus  bringing 
the  average  inhabitant  as  near  as  possible  to  the 
business  center,  and  It  grows  In  this  way  very 
largely  without  respect  to  the  physical  features  of 
the  land. 

We  may  say  roughly  that  the  trolley  does  prac- 
tically all  the  electric  railroad  work  of  the  coun- 
try, and  Its  rapid  Introduction  into  almost  univer- 
sal use  has  hardly  a  parallel  among  industrial 
advances.  The  trolley  system  distr'butes  the 
electrical  power  to  the  cars  from  the  central 
power  station,  by  means  of  an  overhead  wire  suit- 
ably supported  over  the  tracks  and  with  which 
the  motors  of  the  cars  are  connected  by  means  of 
the  trolley  which  runs  upon  the  under  surface  of 
the  wire.  Under  the  trolley  system  I  shall  deal 
brleBy  with  the  general  advantages  of  electrical 
propulsion  at  large,  as  well  as  with  Its  own  special 
advantages  and  disadvantages. 

The  most  obvious  advantage  which  the  electri- 
cal system  affords  is  an  Increase  of  speed  over  that 
which  is  now  attained  by  other  existing  methods. 
The  electric  car  Is  capable  of  any  speed  which 
may  be  desired  under  twenty  miles  an  hour,  and 
its  actual  speed  in  practical  service  is  only  lim- 
ited by  questions  of  safety  or  by  munlclpil  ordi- 
nances. It  Is  always  within  the  power  of  the  elec- 
tric car  to  makeup  time  whenever  high  speed  Is 
allowable,  as  well  as  to  maintain  a  continuously 
high  speed  whenever  It  would  be  sife  to  do  so,  as 
It  is  when  an  electric  road  runs  on  its  own  real 
estate.  Fifteen  miles  an  hour  for  considerable 
distance  Is  a  common  speed  for  electric  cars  In 
suburban  districts,  and  the  writer  has  seen  as 
high  speed  as  seventeen  miles  per  hour,  main- 
tained for  miles,  with  occasional  spurts  of  twenty 
miles  per  hour.  But  yet  an  electric  car  Is  not 
limited  to  high  speeds  and  is  just  as  able  to  crawl 
along  at  a  two  mile  gait  as  at  a  twenty  mile  pace, 
as  it  is  often  required  jto  do  in  crowded  streets. 
The  ease  of  control  of  the  speed  of  electric  cars  is 
one  of  their  greatest  advantages  and  is  far  ahead 
of  that  attained  by  any  other  system,  as  the  elec- 
tric motors  may  be  arranged  to  act  as  wonderfully 
effeclive  brakes  and  with  the  assistance  of  the  or- 
dinary brakes  are  able  to  bring  the  car  rapidly  to 
a  standstill.  It  Is  this  ease  of  control  that  makes 
speed  allowable  for  electric  cars  that  would  not  be 
allowable  In  any  other  system. 

There  are  other  advantages  which  the  electric 
sys.em  shares  with  other  mechanical  systems 
which  come  under  the  head  of  Increased  cleanli- 
ness and  comfort.  There  is  n)  doubt  but  that  It 
Is  an  unhealthful  thing  to  use  anlmil  power  In 
large  cities,  and  It  is  certainly  an  unpleasant 
thing  for  a  person  having  the  slightest  degree  of 
humanity  to  see  the  struggles  of  a  street  car  horse 
In  starting  a  heavily-loaded  car.  Electric  cars, 
moreover,  are  brilliantly  lighted  and  suflioiently 
warmed  from  the  same  source  of  electrical  supply 
from  which  the  power  comes,  and  this  Is  an  ad- 
vantage which  every  one  who  has  much  street  car 
riding  to  do  Is  sure  to  appreciate. 

In  regard  to  the  special  advantages  of  the  trol- 
ley system  It  is  clear  that  ir,s  first  cost  is  on  the 
whole  less  than  any  other  electrical  system  and 
experience  has  abundantly  proved  thsit  Its  cogt  of 


operation  is  not  only  less  than  other  electrical 
systems  but  less  than  any  other  system  of  propul- 
sion at  all  The  rapidity  of  the  change  from  ani- 
mal power  to  the  trolley  system  by  the  largest  roads 
in  the  country  is  sutfloient  evidence  of  this  last 
statement.  The  ability  of  the  trolley  car  to  handle 
Immense  crowds,  to  overcome  heavy  grades 
with  hardly  a  diminution  of  speed  and  to  success- 
fully operate  in  all  conditions  of  weather  has  been 
so  fully  shown  by  the  Immense  trolley  system  of 
Boston  that  it  hardly  needs  to  bi  restated  here. 
During  the  past  winter  with  its  heavy  snows  the 
trolley  system  of  Bjston  has  suffered  practically 
no  Interruption  of  service  and  the  failures  which 
have  come  to  the  public  ear  during  past  winters 
have  been  simply  due  to  an  Inadequate  supply  of 
power  to  enable  the  cars  to  run  over  snowy  rails. 
No  fear  of  failure  of  the  trolley  system  need  be  en- 
tertained where  reasonable  precautions  are  taken 
to  remove  snow  from  the  tracks  and  where  suf- 
ficient power  is  furnished  from  the  central 
station. 

Far  too  much  has  been  heard  of  the  danger 
from  electric  shocks  due  to  the  trolley  wire.  It 
has  been  exaggerated  and  dwelt  upon  by  the  news- 
paper press  in  an  unhealthy  desire  for  sensation- 
alism _and  has  been  much  talked  about  by  Inter- 
ested persons  who.  were  the  enemies  of  the  system. 
In  a  great  many  instances  electrical  shocks  really 
obtained  from  electric  light  wires  have  been  laid 
to  the  discredit  of  the  trolley,  and  even  instances 
of  persons  run  over  by  electric  cars  and  thereby 
killed  have  been  attributed  to  electrical  shocks. 
After  careful  investigation  I  have  not  come  upon 
a  single  instance  of  fatal  electric  shock  sustained 
by  a  human  being  which  could  be  rightly 
attributed  to  the  current  from  a  trolley  wire. 
There  have  been  a  number  of  horses  killed  by  it, 
although  I  have  seen  instances  In  which  the  shock 
was  sustained  by  horses  without  injury,  and  it 
must  be  remembered  that  the  conditions  for  re- 
ceiving a  severe  shock  are  much  more  favorable 
in  the  case  of  the  horse  than  in  that  of  a  human 
being,  for  the  man  is  completely  clothed  and  pro- 
tected from  the  ground  by  his  shoes,  while  the 
horse  Is  connected  to  the  ground  by  the  Iron  wltb 
wh,oh  he  Is  shod.  Tne  electrical  pressure  which 
is  employed  upon  the  trolley  wires  Is  of  five  hun- 
dred volts  and  It  has  been  clearly  shown  by  the 
personal  experience  of  almost  every  practical 
electrician  that  a  momentary  shock  from  500  volts 
while  very  painful  is  not  attended  with  any  per- 
manent injury.  Ithasbeen  often  urged  that  there 
is  a  great  liability  of  danger  from  fire  in  the  use  of 
the  trolley  system  by  the  current  escaping  from 
the  trolley  wire  to  telephone  and  telegrapb  wires 
and  doing  damage  In  the  building  which  they  en- 
ter. This  danger  Is  almost  entirely  obviated  by 
the  use  of  guard  wires  on  the  trolley  system  and 
protective  arrangements  in  the  telephone  wires. 
It  is  again  claimed,  with  some  degree  of  truth, 
that  the  trolley  wires  Impede  the  firemen  in  the 
discharge  of  their  duties,  but  as  the  trolley  sys- 
tem is  easUy  arranged  so  that  any  portion  of  the 
wires  may  easily  and  quickly  be  rendered  safe  to 
handle,  and  the  wire  then  cut,  this  objection  has 
no  validity.  With  the  means  at  present  at  our 
disposal  a  trolley  wire  may  be  sj  supp)rted  that 
the  chance  of  its  falling  from  place  Is  extremely 
remote,  and  furthermore,  the  methods  of  sup- 
porting such  wires  have  been  so  far  developed 
that  there  is  very  little  truth  In  the  claim  that  Is 
frequently  made  that  they  are  so  very  unsightly. 
Supporting  the  wires  from  piles  sot  along  the 
curbing  on  either  side  of  the  street  and  provided 
with  ornamental  arms  to  hold  the  wire  Is  a  very 
neat  method  of  construction,  and  even  the  use  of 
the  ordinary  means  of  support  from  span  wires 
stretched  across  the  street  does  not  look  badly  If 
the  work  Is  neatly  done  and  the  use  of  the  orna- 
mental Iron  poles  is  insisted  upon.  The  trolley 
system.  If  properly  constructed,  may  indeed  be 
made  so  as  almost  to  escape  casual  notice  and 
the  noise  which  proceeds  from  it  may,  by  recent 
devices,  be  made  almost  nothing. 
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WESTINGHOTISE    EaTJIPMENT    ON     THE 
WEST  END  KOAD  IN  BOSTON. 


President  Samuel  Little,  of  the  West  End 
Street  Railway  Company,  Boston,  announced  on 
Wednesday  of  this  week  that  the  directors  have 
closed  a  contract  with  the  Westinghouse  Electric 
&  Manufacturing  Company  for  150  oar  equip- 
ments and  50  additional  if  needed.  As  is  well 
known  the  entire  present  equipment  of  the  West 
End  road,  aggregating  over  1,600  electric  motors, 
is  entirely  the  General  Electric  system.  This  is 
the  first  order  that  has  ever  been  placed  with  the 
Westinghouse  company  and  it  would  seem  to  in- 
dicate that  the  new  management  proposes  to 
give  other  motors  a  liberal  chance  to  demonstrate 
the  advantages  claimed  for  them.  The  contract 
is  certainly  an  important  one  for  the  Westing- 
house company- 


A  Handsome  Trade  Souvenir. 


The  Okonite  Company  of  13  Park  Row,  New 
York,  has  designed  one  of  the  most  unique  and 
useful  paper  weights  for  aesk  use  that  we  have 
ever  seen.  It  Is  made  of  glass,  ootagooal  In  form 
and  about  3i  inches    high.     The    top,  sides    and 


AN  OKOHITB  TIMBPIECB. 

bottom, are  corrugated  and  in  front  is  a  "buils- 
eye"  underaeath  which  a  clock,  of  excellent  malce 
and  a  gcd  time-keeper,  shows  its  face.  In  the 
center  of  the  dial  is  the  well-known  trade  mark  of 
the  Okonite  company,  while  around  the  margin  Is 
the  familiar  Olconite  motto:  "The  best  Is  always 
the  cheapest." 


Census  Statistics  Regrarding-  Gar  Construction  and 
Repairs. 


Hon.  Carroll  D.  Wright,  Commissioner  of 
Labor,  in  charge  of  the  compilation  of  the  Elev- 
enth Census,  has  transmitted  to  the  Secretary  of 
the  Interior  a  report  which  presents  preliminary 
totals  for  all  classes  of  mechanical  and  manufac- 
turing industries  in  the  United  States,  as  prepared 
by  the  Division  of  Manufactures.  The  following 
are  the  statistics  relating  to  the  manufacture  of 
cars  for  street  railways: 

CARS  AND    GEMEKAL   SHOP    CONSTRUCTION  AND    KE- 
PAIJiS  BY  STREET    RAILROAD  COMPANIES. 

Numberof  establisbmentK  Tcporting 78 

Aggregate  capital  represented $76,193,477 

Totnl  value  of  plants $54,733,171 

Value  of  land S814  O06 

Value  of  buildings »777,72l 

Value  ot  maebinery,  tools  and  implements $Ji3.5,202 

Live  assets $434,23:^ 

Mlscellaneoua  expenses      $78,761 

Average  number  of  employes 2  034 

Total  wages  $1,434,377 

ORlcers,  firm  members  and  clerks  above  16  years. 

males 25 

Wages  for  same 23,172 

Operatives,  sb  illed  and  UDsbiUed,  above  16  years, 

males 1.098 

Wases  for  same $1 ,403,249 

Childre    operatives 1 

Wages  for  same 240 

Pieceworkers  above  16  years,  males 10 

Wages  for  s'trae  $7,716 

Cost  of  materials  used  $1,154, '40 

Value  of  products,  including  receipts  from  cus- 
tom work  and  repairing $2,966,347 

CARS,    STREET    RAILROAD,    NOT    INCLUDING   OPERA- 
TIONS OP   RAILROAD  COMPANIES. 

Number  of  establishments  reporting 17 

Aggregate  capital  represented $3,468,315 

Total  value  of  plants  $988,968 


Value  of  land $489,500 

Valueof  buildings $21-0,700 

Value  of  machinery,  tools  and  implements $218  756 

Live  assets '. $1,479,369 

Miscellaneous  expenses $140,463 

Average  number  of  empiijyes 1,833 

Total  wages $1,174,790 

Officers,  firm  members  and  clerks  above  16  years, 

males 48 

Wagesforsame  $83,520 

Operatives,  skilled  and  unskilled,  above  16  years, 

males 1,671 

Wagesforsame  $989,312 

Operatives,  skilled  and  unskilled,  above  15  years, 

females ...  3 

Wages  for  same      $780 

Children  operatives 6 

Wagesforsame $1,560 

Pieceworkers,  above  16  years,  males 106 

Wagesforsame 1199.618 

Cost  of  materials  used  $1,699,235 

Value  of  products,  including  receipts  from  cus- 
tom work  and  repairing $3,302,115 


Comments  and  Views  of  Contemporaries. 


Fenders. — The  low,  fixed  fender  in  use  on  some 
of  the  oars  would  doubtless  do  more  to  fasten  and 
mangle  a  person  unfortunate  enough  \o  fall  In 
front  of  It,  than  it  would  to  push  him  aside  and 
save  him.  The  long,  protruding  canvas  bag  in 
use  on  some  of  the  Camden  trolley  cars  is  also  as 
much  an  Inducement  to  accidents  as  it  is  prevent- 
ive of  them.  In  Boston  they  have  the  swinging 
net,  which  is  said  to  have  picked  up  and  saved 
several  people  without  maiming  or  shocking 
them.  The  same  plan  is  said  to  have  been  suc- 
cessfully experimented  with  in  Brooklyn.  What 
seems  to  be  most  needed  in  this  city,  where  the 
cars  stand  so  high  from  the  tracks,  is  something 
that  will  prevent  a  person  from  falling  under  the 
wheels.  The  net  would  do  It,  but  it  should  do  It 
In  such  a  manner  as  not  to  seriously  bump  against 
the  dasher  or  mangle  the  victim.  The  fenders 
now  in  use  would  probably  force  a  body  off  the 
track  in  some  cases,  but  in  others,  where  the 
clothing,  or  an  arm  or  foot  should  be  caught,  it 
would  drag  and  tear,  and  perhaps  crush  the  body 
before  the  car  could  be  stoppel. — Philadelphia 
Ledger. 

Development  of  Surface  Transportation.— 
Sixty  years  ago  people  thought  they  had  reached 
the  limit  of  rapid  transit  on  the  half  hour  system; 
fifty  years  ago  on  the  fifteen  minutes  system;  forty 
years  ago  on  the  ten,  seven  and  five  minute  sys- 
tem; forty  years  later,  189i,  to  wait  even  a  minute 
is  often  regarded  as  an  infliction,  and  as  a  proof 
that  rapid  transit,  so  far  as  Boston  is  concerned, 
i3  yet  an  unaccomplished  fact. — Boston  Saturday 
Evening  Gazette. 

Cak  Speed  Indicators. — If  the  electric  oars 
were  all  equipped  with  an  automatic  speed  indi- 
cator there  would  no  longer  be  any  difficulty  at 
crossings,  and  the  catastrophe  involving  great  loss 
of  life  which  every  one  anticipates  could  be 
averted.  If  this  were  done  it  would  be  possible  to 
issue  orders  to  motorneers  to  go  at  a  certain  speed 
as  they  approaob  a  crossing,  and,  if  a  registering 
attachment  were  made,  any  disobedience  on  their 
part  would  remain  in  evidence  against  them.  As 
it  is  now,  men  who  think  they  are  going  four  or 
five  miles  an  hour  are  often  going  seven  or  eight, 
and  a  nervous  man  who  rides  on  a  car  is  in  fear 
and  trembling  at  almost  everj'  crossing.  It  is  con- 
sidered smart  by  a  motorman  to  run  up  to  within 
a  yard  or  two  of  a  passing  car,  and  if  he  is  travel- 
ing a  little  faster  than  he  thinlcs,  a  collision  comes 
as  a  matter  of  oomts^.  — St.  Louis  Globe-Democrat. 


NEW  ENGLAND  NOTES. 


{From  Oar  Special  Correspondent.) 

At  Mortgagee's  Sale, — The  mortgagee's  sale 
of  the  Attleboro,  North  Attleboro  and  Wrentram 
electric  street  railway  system  is  to  take  place  on 
April  10  and  it  is  expected  that  the  United  Trac- 
tion Company  of  New  Jersey,  which  already  owns 
the  Union  Riilroad  Company  in  Providence,  will 
be  the  purchasers.  After  the  sale  the  road  be- 
tween Plalnville  and  Attleboro  will  be  put  into 
operation  as  soon  as  possible. 

Phekebs  Railroading  to  Lawmaking  —In  con- 
nection with  the  above  it  may  be  stated  that 
rumor  has  it  that  Senator  Nelson  W.  Aldrich,  of 
Rhode  Island,  is  to  resign  his  seat  at  Washington 
for  the  purpose  of  giving  more  o'  his  time  and 
attention  to  the  affairs  of  the  United  Traction 
Company,  of  which  he  is  president. 

Agitation  for  Underground  Wires. — The 
public  determination  to  force  all  electrical  wires 
underground  in  Boston  shows  no  signs  of  abating. 
Should  it  be  finally  decided  that  the  electric  light 
wires,  both  high  and  low  tension,  must  be  buried, 
the  telephone  wires  having  alread.y  been  well 
interred,  there  will  certainly  be  dllTiculty  about 
the  feeder  wires  of  tbe  West  End  street  railway 
system.  There  are  many  miles  of  such  wires 
stretched  through  the  streets  of  Boston  and  the 
fight  now  concerns  these  in  particular. 


Pfingst  Fenders. — The  Lynn  and  Boston  Rail- 
road Company  is  equipping  all  its  cars  with  the 
Pfingst  safety  fenders.  The  company  found  these 
fenders  to  be  a  better  protection  than  any  others 
they  had  tested. 

A  Half  Million  Contract. — The  Westing- 
house Electric  Manufacturing  Company  has  se- 
cured the  contract  for  equipping  the  Fair  Haven 
and  WestviUe  street  railway  at  a  cost  of  $500,000. 

A  Pennsylvania  Road  Purchased  for  the 
Johnsons. — William  A.  iSoiand  of  Lynn,  Mass., 
has  just  purchased  from  the  Industrial  Improve- 
ment Company  of  Boston,  the  stock  of  the  Allen- 
town  and  IBethiehem  Rapid  Transit  Company  of 
Alleniown,  Pa.  It  is  reported  that  this  property 
was  secured  for  Messrs.  Tom  and  A.  L.  Johnson. 
This  company  owns  and  controls  several  electric 
roads  connecting  Ailentown  with  ten  or  twelve  of 
the  principal  towns  and  cities  in  the  Lehigh 
Valley.  It  is  expected  that  this  purchase  will 
lead  to  a  consolidation  with  the  Ailentown  and 
Lehigh  Valley  Traction  Company. 


FINANCIAL  DEPARTMENT. 


Financial  Notes. 


Increase  in  Net  Earnings. — Returns  from  several 
street  railways  in  which  local  investors  are  inter- 
ested show  that  net  earnings  at  least  begin  to  im- 
prove. Their  managers,  like  the  heads  of  our 
great  railroads,  have  learned  how  to  meet  reduced 
gross  earnings  by  introducing  economies  which 
reduce  expenses  proportionally.  The  earnings  of 
the  Columbus  street  railway  for  February  de- 
creased $1,038  in  gross,  but  expenses  were  reduced 
$7,758,  so  that  net  earnings  increased  $6,110.  The 
report  of  the  Palerson  (N.  J.)  sireet  railway  for 
the  same  month  makes  a  similar  showing,  gross 
earnings  having  decreased  $950  and  operating  ex- 
penses $6,708.  thus  making  an  increase  In  net 
earnings  of  $5,757.  The  February  statement  of 
the  Buffalo  Street  Railway  Company  is,  however, 
even  more  encouraging,  gross  earnings  having  In- 
creased $6,750,  while  expenses  decreased  $9,403, 
so  that  the  increase  in  net  amounted  to  $16,153. — 
Philadelphia  Stockholder. 

Boston  West  End  Earnings. — The  first  seventeen 
days  of  M  irch  show  a  gain  of  $16,000  In  the  earn- 
ings of  the  West  End  Company,  of  Boston,  as 
compared  with  the  same  period  last  year.  The 
gross  gain  in  February  was  $4,500  and  In  January 
$15,000,  so  that  March  bids  fair  to  be  the  best 
month  thus  far  in  the  present  calendar  year. 
President  Little  says  the  recent  bond  issue  will 
cancel  all  the  company's  floating  Indebtedness  and 
fay  for  the  contemplated  equipments  this  sum- 
mer of  the  East  Boston,  Maiden,  Medford,  Mt. 
Auburn,  Watertown,  Broadway  extension,  Somer- 
ville  and  Brookline  lines,  about  thirty  miles  in  all. 
It  Is  not  yet  proposed  to  electrically  equip  the 
Marlboro  street  line. 

Consolidation  in  Savannah. — Negotiations  have  been 
pending  for  some  time  to  effect  a  consolidation  of 
the  Electric  Railway  lines,  ihe  City  &  Suburban 
Rallwaj',  the  Coast  line  and  the  Montgomery  lines 
of  Savannah.  An  agreement  has  been  reached 
and  the  lines  will  hereafter  be  under  the  manage- 
ment of  the  Savannah  Electric  Railway  Company. 
The  consolidation  will  insure  better  service  in  all 
parts  of  the  city. 

Twin  City  Earnings. — The  comparative  statement 
of  operations  for  month  of  February  of  the  Twin 
City  Rapid  Transit  Company  of  Minneapolis 
shows  gross  decrease  of  10.99  per  cent.  Expenses 
decreased  23.71  jjer  cent,  and  surplus  earnings  in- 
creased 17.35  per  cent,  over  the  corresponding 
period  of  1893.  The  gross  earnlngsper  car  mile  in 
1893  were  19  .36  per  cent,  and  in  1894  19,33  per 
cent. 

Keokuk  Road  to  be  Sold. — At  Keokuk,  la.,  March 
31.  Judge  Bank  ordered  the  mortgage  securing 
$85,000  bonds  foreclosed  In  the  case  of  the  Central 
Trust  Company  of  New  York  against  the  Gate 
Citv  Electric  Street  Railway  Company  of  Keokuk 
and  ordered  the  road  sold  in  four  weeks. 

Pittston  (Pa.)  Railway  Bonds.  — Pittston  (Pa.)  Street 
Car  Company  6  per  cent,  bonds  to  the  amount  of 
$200,000  are  offered  for  sale  at  103  and  interest. 
The  principal  and  interest  are  guaranteed  unoon- 
cliUonally  liy  the  Wilkesbirre  &  Wyoming  Valley 
Traction  Con^pany. 

Brooklyn  City  Dividend, — The  regular  2+  per  cent, 
dividend  of  the  Brooklyn  City  Railroad  Company 
and  the  extra  dividend  of  3  percent,  from  surplus 
account  will  be  paid  on  April  3.  Books  will  close 
on  March  30  and  will  reopen  April  3. 

Nashville  United  Electric  Receiver's  Certificates  — 
Judge  Lurton  has  granted  a  decree  authorizing 
the  issue  of  $75,000  receivers'  certificates,  which 
will  be  Slid  to  raise  money  to  pay  taxes  owing  by 
the  United  Electric  Railway  Company. 

Philadelphia,  Pa. — At  the  annual  meeting  of  the 
Omnibus  Company  General   it   was   stated   that 
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during  the  year  0,660,000  passengers  were  carried, 
an  increase  of  more  than  450,000  over  the  previ- 
ous year. 

Brooklyn  Earnings.— The  gross  earnings  of  the 
Atlantic  avenue  railroad  for  the  second  week  in 
March  showed  an  increase  of  $3,336  or  3.5  per  cent, 
over  those  for  the  same  time  last  year. 

Receiver  Appointed  in  Dennison. — R.  S.  Legate  has 
been  appointed  receiver  of  the  Dennison  Land  & 
Investment  Company  and  the  Street  and  Belt  Line 
Railway  Company  of  Dennison. 

Cincinnati  Street  Railway  Dividend. — The  Cincinnati 
Street  Railway  Company  has  declared  a  quarterly 
dividend  of  li  per  cent 


New  Incorporations. 


Rictimond,  Va. — Among  the  new  laws  enacted 
during  the  recent  session  of  the  General  Assembly 
was  one  Incorporating  the  Montgomery  Electric 
Company.  This  law  provides  for  a  connection  by 
an  electric  railroad  of  Blacksburg  with  Christians- 
burg,  the  nearest  station  on  the  Norfolk  and 
Western  railroad.  The  distance  between  the  two 
places  Is  about  nine  miles.  John  A.  Harman, 
Asher  W.  Harman,  W.  A.  Chesterman  and 
William  P.  Shunk  are  incorporators  of  the  road, 
whose  capital  stock  is  to  be  not  less  than  $30,000 
nor  more  than  $300,000.  The  company  is  author- 
ized to  transport  passengers,  freight  and  e.xpress 
over  Its  line  at  such  legal  rates  of  fare  as  it  may 
adopt,  and  it  may  make  contract  for  and  furnish 
light  for  buildings,  cars  and  streets  and  motive 
power  for  manufactories  and  other  enterprises  by 
electricity,  gas  or  steam  for  such  compensation  as 
may  be  agreed  upon.  Work  is  to  be  commenced 
on  the  road  within  one  year  after  the  passage  of 
the  act,  and  it  shall  be  completed  within  five 
years  thereafter. 

Detroit,  Micli. — The  City  and  Suburban  Traction 
Company  has  been  organized.  The  incorporators 
are:  Elwood  T.  Hance,  John  A.  Russell,  J.  E. 
Sullivan,  John  C.  Calahan,  Charles  C.  Kellogg  and 
William  P.Lane.  The  company  proposes  to  build  an 
electric  railway  from  Detroit  to  St.  Joseph's  Re- 
treat. 


NEWS   OF  THE   WEEK. 


Boston,  Mass.  —At  the  hearing  on  the  free  transfer 
bill  before  the  committee  on  street  railways  of  the 
General  Court,  Eugene  P.  Ware,  receiver  of  the 
West  End  road,  submitted  his  account  books  for 
the  Inspection  of  the  committee.  The  following 
statement  was  made  in  reference  to  the  number 
of  checks  unredeemed  during  the  year  1893-03: 
West  End  checks  sold,  5,849,758;  checks  received 
by  the  West  End,  5,319,130;  checks  received  by 
Lynn  &  Boston,  303,913;  checks  not  used  by  pur- 
chasers, 107,730,  only  one  check  in  seventy  being 
unredeemed.  During  this  year  there  were  133,- 
863,618  revenue  passengers  carried,  and  10,833,301 
free  transfers  carried.  Mr.  Ware  further  stated 
that  during  the  fiscal  year  in  question  there  were 
5,849,758  transfer  checks  sold  of  which  the  Lynn 
&  Boston  collected  363,913.  If  the  balance  of 
these  5,486,840  had  been  sold  for  five  cents,  the 
loss  to  this  company  at  three  cents  each  would 
amount  to  $164,605.30.  Mr.  Ware  admitted  that 
he  was  responsible  for  the  eight-cent  check.  The 
conductors  were  thoroughly  instructed  In  the  use 
of  the  transfers.  He  said:  "The  demands  for 
free  transfers  could  not  practically  be  complied 
with.  We  now  issue  transfers  to  every  point  that 
we  can  without  giving  the  public  a  chance  to 
double  on  the  road  for  the  payment  of  eight 
cents." 

Toledo,  0.— It  is  stated  that  the  electric  railroad 
from  Toledo  to  Detroit  will  surely  be  built.  It  is 
asserted  that  the  right  of  way  from  Monroe,  Mich., 
and  Detroit  has  already  been  secured  and  the  road 
completed  as  far  as  Trenton,  Mich.  It  Is  also  un- 
derstood that  70  per  cent,  of  the  right  of  way  be- 
tween the  Ohio  and  Michigan  state  line  and  Mon- 
roe has  been  secured.  The  portion  between 
Tokdo  and  the  Michigan  state  line  has  been 
signed  for  already  and  an  application  with  the 
signatures  of  all  the  property  holders  between 
Toledo  and  the  Michigan  line  through  Washing- 
ton township  will  soon  be  presented  to  the  county 
commissioners.  The  new  road  will  commence 
out  Lagrange  street  on  the  other  side  of  the  bridge 
over  Tea-Mile  creek  in  West  Toledo.  The  Toledo 
pirties  interested  in  the  road  claim  that  It  will  be 
in  operation  before  the  first  of  next  July. 

Milwaukee,  Wis.— The  Prospect  Hill  property 
owners  having  agreed  to  pay  a  bonus  of  $5,000 
the  Milwaukee  Street  R^ilway  Company  has  de- 
cided to  extend  the  Farwell  avenue  line  to  that 
section.  The  road  will  run  from  Farwell  and 
North  avenues  along  Glen  avenue  to  the  new  Lake 


park,  passing  through  Folsom  place  or  Park 
place.  When  the  e.xtension  is  made,  the  White- 
fish  Bay  dummy  line  will  cease  to  run  into  the 
city  and  stop  at  Folsom  place.  The  company  also 
contemplates  the  e.xtension  of  the  Russell  avenue 
line  to  Cudahy.  New  rails  will  be  laid  on  Sixth 
street,  north  of  North  avenue,  and  on  VUet  street, 
west  of  Eleventh  street.  About  $300,000  will  be 
e.xpended  on  the  improvements. 

Philadelphia,  Pa  —At  a  recent  meeting  of  the 
select  council  trolley  privileges  were  granted  to 
the  Manayunk  &  Roxborough  Inclined  Railway 
Company.  It  provides  that  the  road  shall  run 
from  the  intersection  of  Ridge  avenue,  and  the 
old  Norrlstown  railroad,  at  Wlssahlckon  station 
and  thence  along  Ridge  avenue  to  the  county 
line.  The  usual  conditions  are  imposed  of  keep- 
ing the  roads  in  good  repair  on  streets  used  by  the 
road  and  filing  a  bond  of  $35,000  for  the  faithful 
performance  of  the  work.  Another  ordinance 
was  unanimously  passed  granting  consent  to  the 
Huntingdon  Street  Connecting  Railway  Company 
and  the  Philadelphia  Traction  Company  to  con- 
struct a  single  track  railway  on  Huntingdon 
street,  from  Carlisle  to  Seventeenth  street,  and  to 
use  the  trolley,  with  the  usual  conditions. 

Toledo,  0.  — A  strike  was  declared  on  the 
lines  of  the  Robison  Electric  Street  Railway 
Company  March  33,  118  motormen  and 
conductors  refusing  to  take  out  their  cars 
pending  the  reinstatement  of  four  men 
alleged  to  have  been  discharged  for  unionism. 
An  injunction  restraining  the  strikers  from  inter- 
fering with  the  operation  of  the  lines  was  granted, 
but,  notwithstanding,  the  wires  have  been  cut  In 
many  places. 

Projected  Consolidation  at  Sioux  City. — The  officers 
of  the  various  transit  lines  in  the  city  are  making 
every  effort  to  agree  on  some  plan  for  a  consolida- 
tion of  the  companies.  The  chief  difficulty  lies 
In  the  fact  that  such  an  arrangement  would  neces- 
sitate the  abandonment  of  several  miles  of  track 
on  parallel  streets.  None  of  the  companies  are 
willing,  however,  that  any  of  their  own  property 
should  be  given  up  in  this  manner. — Sioux  City 
Tribune. 

Montreal,  Que. — At  the  annual  meeting  of  the 
Montreal  Park  and  Island  Railway  Company,  It 
was  decided  to  build  a  line  around  Ouiremont, 
Cote  des  Neiges  and  Notre  Dame  de  Grace  during 
the  coming  year,  the  lines  entering  the  city  by 
way  of  Sherbrooke  and  St.  Catherine  streets.  The 
line  to  Lachine  may  also  be  built  during  the  sum- 
mer, and  also  the  road  to  Longue  Pointe  and  St. 
Vincent  de  Paul. 

Philadelphia,  Pa. —  The  Wlssahlckon  Electric 
Railway  Company  has  awarded  the  contract  for 
the  proposed  extension  of  its  line  to  Jones  &  Wal- 
lace, of  Wlssahlckon.  The  entire  e.xtension  will 
be  about  8,400  feet  in  length,  including  turnouts. 
Work  will  be  begun  as  soon  as  the  material  Is  de- 
livered, and,  with  the  exception  of  the  Wood 
street  portion.  Is  to  be  completed   within  60  days. 

New  Haven,  Conn. — The  Westinghouse  Company 
will  begin  at  once  the  work  of  equipment  of  the 
Fair  Haven  and  WestviUe  line  for  electric  cars. 
The  first  work  to  be  done  is  at  the  power  house 
on  Grand  avenue.  The  plans  for  this  house  are 
completed  and  next  week  the  piles  will  be  driven 
for  the  foundations.  The  estimated  cost  of  the 
improvement  is  $500,000. 

Chicago,  III. — At  several  of  Its  stations  where  the 
business  is  small  the  South  Side  Elevated  Railroad 
Company  has  decided  to  reduce  the  night  force. 
The  ticket  seller  will  act  as  gate-keeper  and  "ticket 
chopper."  In  the  further  interest  of  economy  the 
company  will  operate  trains  after  midnight  on  an 
half  hourly  instead  of  a  twenty  minute   schedule. 

Norwalk,  0. — The  Sandusky,  Milan  &  Norwalk 
Electric  Railway  Company  has  closed  a  five 
years'  contract  with  the  American  Express  Com- 
pany for  the  transportation  of  express  packages 
to  all  points  along  the  line  between  Sandusky  and 
Norwalk. 

Brooklyn,  N.  Y. — The  People's  Railroad  Company 
will  apply  to  the  council  for  a  trolley  franchise. 
The  company  is  capitalized  at  $335,000.  Francis 
I.  CuUanan,  of  Rutherford,  N.  Y.,  Is  president 
and  Frank  Gardner,  of  New  York,  is  secretary. 

Peckham  Trucks  lor  Cincinnati. — The  Cincinnati 
Street  Railway  Company  has  iust  ordered  75  6  B 
Peckham  motor  trucks  in  addition  to  those  re- 
cently contracted  for.  This  truck  has  been 
adopted  as  standard  by  the  company. 

Lock  Haven,  Pa. — It  is  probable  that  an  electric 
railway  will  be  built  from  Lock  Haven  to  Mill 
Hall.  The  McDonnugh  Construction  Company,  of 
New  York  has  made  an  offer  to  build  the  road, 
taking  bonds  and  stock  in  payment. 

Hartford,  Conn. — The  city  council  after  a  long  con- 
sideration of  the  matter  and  an  investigation  of 
various  methods  of  traction  have  decided  in  favor 
of  the  trolley  and  work  will  be  commenced  at 
once. 


New  York,  N.  Y.— The  state  railroad  commis- 
sioners have  granted  the  application  to  connect 
the  Sixth  avenue  surface  road  with  the  Ninth 
avenue  road  by  a  cable  through  Fifty-third  street. 

Memphis,  Tenn.— The  steam  dummies  have  been 
withdrawn  from  the  system  of  the  East  End  Rail- 
way Company,  and  hereafter  the  lines  are  to  be 
traversed  by  electric  cars. 

Sioux  City,  la.— Judge  Ladd  has  dismissed  the 
petition  of  employes  of  the  cable  company  for  the 
discharge  of  Receiver  Moller  on  the  ground  that 
he  has  neglected  his  duties. 

Philadelphia,  Pa.— The  officials  of  the  Hestonvllle 
Railway  Company  announce  that  work  will  be 
begun  at  once  on  the  equipment  of  the  road  for 
electric  traction. 

Bath,  Me. — Elecirlc  cars  are  again  in  operation. 
For  five  weekscars  were  prevented  from  running 
by  snow  and  ice  on  the  tracks. 

Indianapolis,  Ind. — The  construction  of  the  elec- 
tric line  to  Mount  Jackson  has  been  begun  by  the 
Street  Railroad  Company. 

Beaver  Falls,  Pa.— The  Beaver  Valley  Traction 
Company  has  voted  to  expend  about  $1,500  In  lay- 
ing out  a  base  ball  park. 


PEKSONAl,. 


J.  L.  Barclay,  Chicago  representative  of  the 
Walker  Manufacturing  Company,  of  Cleveland, 
has  been  seriously  ill  and  in  all  probability  will 
not  be  able  to  resume  his  duties  for  two  weeks. 
In  his  absence  E.  F.  Seixas  is  in  charge  of  the 
offices  of  the  company  In  Chicago. 

F.  S.  Pierson,  formerly  of  the  West  End  road, 
Boston,  It  is  reported,  has  been  appointed  to  suc- 
ceed Major  McNulty,  who  will  hereafter  be  Iden- 
tified with  the  Columbus  and  Ninth  avenue  con- 
struction work  in  New  York  City. 

J.  H.  Graham,  president  of  the  Graham  Equip- 
ment Company,  of  Boston,  was  in  New  York  last 
week.  He  says  the  Graham  truck  Is  gaining 
favor  every  day  and  that  business  with  his  com- 
pany is  increasing  steadily. 

E.  Packer,  well  known  to  street  railway  men 
through  his  connection  with  the  Rochester  Car 
Wheel  Works,  has  left  that  company  and  is  now 
with  James  A.  Trimble, the  car  builder  of  New 
York . 

Herbert  McNulta  has  accepted  the  position  of 
superintendent  of  the  Calumet  Electric  Railway 
of  Chicago. 

George  Law,  president  of  the  Eighth  Avenue 
Railway,  New  York  City,  recently  sailed  for 
Europe. 


TBADE  NOTES. 


Westinghouse,  Church,  Kerr  &  Co.  have  removed 
their  offices  from  17  Cortlandt  street,  New  York, 
to  the  Havemeyer  Building,  36  Cortlandt  street, 
where  they  have  a  suite  of  four  large  connecting 
rooms  and  a  private  hall  on  the  sixth  floor.  The 
firm  at  the  end  of  ten  years  has  grown  to  be  ex- 
ceedingly prosperous  and  it  is  now  recognized  as 
"an  old  established  house."  It  is  a  progressive 
organization  with  a  large  corps  of  assistants  and 
with  branch  offices  in  all  the  principal  cities. 
The  firm  pursues  a  rather  unique  policy  In  the 
engineering  field.  It  is  not  merely  an  agent  al- 
though it  sells  the  products  of  others,  it  Is  not  ex- 
actly a  manufacturer  although  it  has  shops 
covering  ten  acres  in  Chicago,  it  is  not  simply  a 
company  of  consulting  engineers  although  con- 
sulted by  a  large  clientage,  finally  it  cannot  be  con- 
sidered only  as  a  contractor  although  it  executes 
a  vast  amount  of  important  contract  work.  The 
fact  Is  the  company's  policy  Includes  all  these 
branches  of  work,  and  in  addition  devotes  no 
little  energy  to  the  development  of  newappUances. 
Among  the  various  undertakings  with  wlilch  the 
firm  has  been  Identified  are  the  development  of 
the  Westinghouse  engine,  invented  by  H.  H. 
Westinghouse,  from  the  small  simple  form  to  the 
large  compound  type,  the  mechanical  stoking  of 
coal,  the  "steam  loop"  and  refrigeration  and  ice 
making.  The  business  as  now  conducted  is  ex- 
tremely diversified  and  extends  throughout  the 
entire  country.  These  facts  may  explain  the  ac- 
tivity of  their  business  during  the  last  few  months 
when  so  many  companies  have  been  sufJering 
from  the  depression.  In  their  new  quarters  the 
company  will  have  improved  facilities  for  trans- 
acting Us  growing  business. 

Fisher  &  Porter,  1035  Monadnock  Block,  Chicago, 
report  that  they  see  evidence  of  a  good  business 
in  the  Immediate  future.  They  are  equipping 
with  machinery,  for  W.  H.  Roessle,  of  Pittsburg, 
a  gold  mine  at  Tellico  Plains,  Tenn.,  and  have 
supplied  kollne,  a  new  material  for  painting  Iron 
structures,  for  the  new  Lincoln  Park  bridge,  re- 
cently erected  by  the  Pittsburg  Bridge  Company. 
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They  have  the  contract  to  supply  two  75  H.  P. 
M.  A.  Green  engines  for  the  Leland  Hotel  in  Chi- 
cago, and  have  several  contracts  of  a  similar  na- 
ture ready  to  be  closed.  They  have  advices  from 
the  home  office  of  the  Altoona  Manufacturing 
Company  that  the  works  are  running  full  time 
with  a  complete  complement  of  men,  and  are 
turning  out  engines  as  fast  as  their  equipment 
will  allow.  One  1.50  H.  p.  engine  for  the  Farming- 
ton  Light  and  Power  Company,  Farmington,  III., 
and  one  135  H.  p.  engine  for  the  Western  Glass 
Company,  of  Colorado  City,  Colo.,  are  among  the 
plants  recently  installed  in  the  West.  From  the 
Providence  Steam  Engine  Company  it  is  reported 
that  the  worlis  are  running  day  and  night  with  a 
double  turn  of  men,  in  the  construction  of  the 
improved  Green  engine,  of  which  the  company 
is  builder. 

Ttie  Wallace  Electric  Company,  of  104  Michigan 
avenue,  Chicago,  has  issued  lis  first  catalogue  of 
electric  railway  supplies,  insulated  wire  and 
cables  lamps,  measuring  and  indicating  instru- 
ments and  electrical  specialties.  It  is  designated 
as  catalogue  "A"  and  contains  114  pages  of  Illus- 
trations and  descriptions  of  the  appa.ratus  and  ap- 
pliances handled  by  the  company.  J.  B.  Wallace, 
the  manager  of  the  cimpanj',  was  the  organizer 
of  The  Electrical  Supply  Company,  and  being  one 
of  the  pioneers  in  the  electrical  business  has  had 
an  extensive  e.xperience.  Max  A.  Berg,  the  secre- 
tary of  the  company,  was  the  former  manager  of 
the  street  railway    department    of    the  Ansonia 


Electric  Company  and  will  act  as  electrical  engi- 
neer for  this  department  of  the  Wallace  company. 

Wells  Goodhue  will  hereafter  conduct  under  his 
own  name  the  business  formerly  carried  on  under 
the  firm  name  of  Goodhue  &  Lincoln.  Mr.  Goodhue 
is  well  l^nown  in  the  electrical  trade.  He  will  con- 
tinue to  handle  the  same  specialties  with  which  he 
has  so  long  been  identified.  The  Wagner  direct  and 
alternating  current  power  motors,  Wagner  fan 
motors  and  Sunbeam  lamps  will  receive  a  large 
part  of  his  attention.  He  also  has  a  large  line  of 
second  hand  Westinghouse  and  Slattery  trans- 
formers. 

"Alter  the  Fair"  is  the  title  of  a  souvenir  cata- 
logue issued  by  the  Page  Belting  Company,  of 
Concord,  N.  H.,  giving  a  history  of  the  company's 
various  exhibits  at  the  World's  Fair.  Among 
other  features  the  pamphlet  contains  a  reproduc- 
tion of  published  fac-slmiles,  full  size,  of  the  two 
meda's  awarded  to  the  company  for  its  exhibit  at 
the  World's  Fair.  These  were  made  from  the  St. 
Gaudens  design  about  which  we  have  heard  so 
much  in  the  past  two  months. 

Wm.  Baragwanalh  &  Son,  Chicago,  report  sales  of 
two  1,.500  horse  power  heaters  for  the  Edison  Illu- 
minating Company,  St.  Louis;  two  large  condens- 
ers for  the  Chicago  stock  yards,  also  several 
smaller  orders.  They  predict  a  good  business  this 
season. 

The  Crocker  Wheeler  Electric  Company,  of  New 
York,  has  Issued  a  handsome  catalogue  describ- 
ing and  illustrating  the  electrical  machinery  now 


manufactured  by  this  company  at  its  extensive 
factory  at  Ampere,  N.  J.  Of  course  the  larger 
part  of  the  catalogue  is  taken  up  with  the  details 
of  the  well-known  Crocker-Wheeler  dynamos  and 
motors,  motor  transformers  and  regulating  ap- 
paratus. The  pamphlet  is  from  the  press  of 
Bartlett  &  Co.  of  New  York.  Messrs.  Sargent  & 
Lundy  are  the  Chicago  representatives  of  the 
company. 

Stern  &  Silverman  Bonding  Chuck. — The  bonding 
method  of  Stern  &  Silverman  of  707  Arch  street, 
Philadelphia,  Pa.,  has  been  adopted  by  the  Elec- 
tric Traction  Company  of  that  city  for  its  entire 
system.  The  company  controls  over  100  miles  of 
road.  The  system  of  bonding  consists  In  the  em- 
ployment of  the  special  bonding  chuck  which  was 
illustrated  in  the  March  10  Issue  of  the  Street 
RaiijWAy  G.azette. 

Preparing  for  Larger  Business. — Mr.  Wormser, 
manager  of  the  Chicago  branch  of  the  Page  Belt- 
ing Company,  says  that  their  business  is 
rapidly  improving.  The  orders  are  increasing 
both  in  number  and  size,  and  they  are  preparing 
for  a  larger  business  than  they  have  ever  before 
handled. 

The  Chicago  Rawhide  Company,  Chicago,  manu- 
acturer  of  rawhide  belting  and  pinions,  is  run- 
ning its  full  force  on  full  time  in  order  to  keep  up 
with  the  demand  for  its  goods.  If  the  present 
rapid  rate  of  Improvement  in  It  business  con- 
tinues the  managers  say  that  they  will  be  obliged 
to  work  a  day  and  night  force. 


RECORD  OF  STREET    RAILWAY   PATENTS. 
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515,751.  Electric  Switch  Signal.  Thomas  L.  Dil- 
lon and  Nelson  W.  Dalton,  Sandy  Hill,  N.  Y, 
Filed  Augusts,  1893. 

This  consists  of  a  train  of  gearing,  a  sprocket  wheel  on 
the  shaft  of  one  of  the  gears,  a  chain  to  turn  the  sprocket 
wheel  and  operate  the  gears,  a  rotating  disk  having  oppo- 


NO.    r)15,779. 

sitely  arran°red  radial  notches,  a  signal  on  an  extension  of 
the  disk  shaft, pivotally  mounted  pawl  armatures  to  engage 
the  notches  in  the  disK.  magnets    to   operate  these  arma- 
tures and  an  electric  circuit  to  energize  the  magnets. 
515.779.       Strain-Insulator.      Henry    B.    Luscomb, 
Hartford,    Conn.      Assignor  to   the  John  Pratt 
Company,  same  place.  Filed  November  4,  1893. 
This  is  an  insulator  consisting  of  a  pair  of  eyes  havi  ng 
integral  shanks  with  washers  of  laminated  insulating  ma- 
terial, and  enlarged    heads  integral  with  the  shanks,  but 
insulated  from  each  other  and  a  sectional  metallic  drum 
Burroundlig   ihe   enlarged    heads    on  the  washers.     (See 
illustration.) 

515.823.  Means  for  Switching  from  Main  to  Side 
Tracks  John  B.  Duguid,  Toledo,  Ohio.  Filed 
May  15,  1893. 

The  car  carries  a  wheel  guide,  the  standard  movable 
therein,  and  carrying  a  wheel  and  a  lever  for  operating 
the  standard.  This  lever  is  so  arranged  that  it  returns  to  its 


NO.    515, 8J8. 

normal  position  by  the  action  of  a  spring.    There  is  upon 
the  track  a  guidt;  to  operate  in  connection  with  the  wheel. 

515,868.  Street  Car  Fender.  Randolph  C.  L^throp, 
Somerville,  Mass.  Filed  October  13,  1893. 
The  flrat  claim  of  this  patent  reads  as  follows:  "A  street- 
car fender  embodying  the  combination  of  an  advanced 
frame  attached  to  the  car;  and  the  forward  end  thereof 
being  capable  of  both  a  vertical  and  lateral  movement  for 
the  purposes  snedtled:  a  revolving  guard  roll  attached  to 
the  front  of  said  frame  and  arranged  to  be  carried  along 
thereby  at  a  slight  elevation  above  the  track:  means  for  re- 
volving said  guard-roll  toward  the  car:  and  a  safety  net  or 
platform  immediately  behind  the  roll."    (See  illustration.) 


515,888.     Fare  Register.     Eiward  T.  Taylor,  Oak- 
land, Cal.     Filed  April  1,  1893. 
This  is  a  registering    cylinder  provided  with    helically 

airanged  series  of  numerals  progressing    in  regular  suc- 


NO.    515,888. 

cession  from  one  end,  and  a  second  series  of  numerals  al- 
ternating with  the  first  and  progressing  in  regular  succes- 
sion from  the  opposite  end  of  the  cylinder.  (See  illustra- 
tion.) 

515.907.     Hanger  for  Trolley  Wires.   George  Forbus, 
Williamsport,  Pa.     Filed  September  C,  1893. 
This  hanger  is  provided  with  two  plates  upon  the  inner 

faces  of  which  are  teeth  projecting  from  the  grooves  made 

for  the  trolley  wire. 

515,920.    Moneychanger  for  Fare  Boxes.    Charles  W. 

Muth    and    Henry  Martin,  New  Corydon,    Ind. 

Filed  September  23,  1893. 

This  mechanism  is  made  up  of  the  combination  of  a  cas- 
ing, a  coin  chute,  a  disk  arranged  to  receive  a  coin  to  be 
changed,  a  coin  holding  tube,  a  coin  carrier,  and  a  lever 


NO.    515,920. 

actuating  the  coin  carrier,  and  arranged  adjacent  to  the 
disk  and  adapted  to  be  engaged  by  a  coin.  (See  illustra- 
tion.) 

515,929.  Street  or  Station  Indicator.  Bernard 
Barnett,  New  Orleans,  La.  Filed  November  10, 
1893. 


This  invention  covers  the  combination  with  a  car  of  the 
indicator  arranged  therein  and  having  the  two  drums  and 
the  indicator  band  wound  thereon,  the  ratchet  wheel  on  the 
shaft  of  one  drum,  the  shaft  journaled  beneath  the  car,  the 
toothed  wheel  on  said  shaft,  the  arm  also  on  the  shaft,  a 
tappet  lever  or  arm  engaging  said  arm,  the  shaft  carrying 
the  pinion  in  engagement  with  the  toothed  wheel,  the 
pulley  secured  to  the  pinion  shaft,  the  vertically  slidable 
and  spring  tnrrounded  rod,  carrying  a  catch  at  its  upper 
end,  and  ihe  flexible  connection  between  said  rod  and  pul- 
ley.    (See  ilustration.) 

515,967.  Street  far  Sign.  Edgar  A.  Ranch  and 
Wilfred  A.  Keith,  Brockton,  Mass.  Filed  April 
20,  1893. 

This  is  a  f  ign  apparatus  for  street  cars  comprising  in  its 
construction  a  rotatable  sign  on  the  exterior  of  the  car, 
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and  bearing  inscriptions  on  its  sides,  a  dial  fastened  on 
the  interior  of  the  car.  and  correspondingly  inscribed,  a 
TO'ary  handle  supported  at  the  center  of  the  dial  and 
rotatively  connected  wiih  the  sign,  and  means  for  locking 
paid  handle  in  different  positions  it  may  occupy  wittt 
respect  to  the  dial.    (See  illustration.) 

516.081.  Fare  Register.  Charles  Crook,  Brooklyn, 
N.  Y.,  assignor  to  Eli  Baldwin,  New  York, 
N.  Y.     Filed  January  24,  1893. 

The  first,  claim  of  this  patent  reads  as  follows:  The 
combination  in  a  fare  register  of  the  trip  hand,  a  rotating 
direction  indicator,  a  rotating  disk  or  wheel  provided  with 
means  for  engaging  with  said  trip  hand  and  direction  in- 


NO.    515,907. 

dicator,  and  a  longitudinally  movable  rotating  shaft 
adapted  to  be  moved  into  or  from  engagement  with  said 
disk  to  either  prevent  or  allow  movement  of  the  same. 

516,161.  Electric  Cable  Joint.  Thomas  C.  Loe, 
New  York,  N.  Y.,  assignor  to  the  Standard 
Underground  Cable  Company,  Pittsburg,  Pa. 
Filed  August  14,  1893. 

This  is  a  method  of  making  a  joint  in  electric  cables  and 
similar  flexible  lead  covered  constructions,  which  consists 
in  applying  about  the  cable  a  sleeve  of  lead  or  similar 
flexible  material,  extending  outside  the  joint,  and  apply- 
ing a  wipe  of  solder  about  the  inner  end  of  the  sleeve  and 
joint. 
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Water  Pipe  An  interesting  addition  to  the 
Corrosion.  literature  of  this  subiect  is  found 
in  the  annual  report  of  the  Subway  Commission- 
ers of  the  city  of  Brooklyn,  an  abstract  of  which 
we  print  elsewhere  in  this  issue.  While  adding 
nothing  new  to  our  knowledge  of  the  method  of 
avoiding  the  corrosion  of  lead  and  Iron  pipes  by 
electric  railway  currents,  the  report  emphasizes 
the  importance  of  the  phenomenon  as  a  source  of 
much  prospective  annoyance  to  the  street  railway 
companies  operating  trolley  systems  in  large 
cities  where  underground  pipes  and  cables  are 
particularly  abundant.  All  Information  on  this 
subject  seems  to  tend  to  the  belief  that  the  return 
circuit  does  not  have  sufficient  conductlvitj'.  The 
bonds  in  many  cases  are  absurdly  small  and  per- 
haps in  nearly  all  cases  of  insufficient  carrying 
capacity.  An  Important  paper  on  this  subject  is 
in  preparation  and  it  is  hoped  that  this  will  bring 
some  new  facts  to  light  as  to  the  best  methods  of 
avoiding  these  detrimental  effects  and  serve  to 
still  further  call  attention  to  the  importance  of 
the  subject. 


erroneous  conclusions.  This  sort  of  work  has 
caused  much  confusion  and  has  led  to  the  spread- 
ing of  much  misinformation  in  all  branches  of 
engineering,  and  the  sooner  the  method  of  testing 
is  standardized  for  the  sake  of  making  it  possible 
to  compare  the  results  obtained  the  better  it  will 
be  for  all  concerned.  Mr.  Smith's  suggestion  that 
the  American  Street  Railway  Association  should 
give  the  matter  careful  attention  is  an  excellent 
one. 


Street  Railway  The  monthly  record  of  street 
Accidents.  railway  accidents  which  is  pub- 
lished elsewhere  in  this  issue,  discloses  the  fact 
that  accidents  have  materially  increased  within 
the  last  few  weeks.  As  far  as  appears  from  the 
record  no  unusual  causes  operated  to  increase 
the  number  of  casualties;  yet  the  nomb3r  of 
deaths  in  March  attributed  to  street  oars  has 
doubled  as  oompired  with  the  number  in  the 
previous  month.  At  the  same  time  accidents 
that  were  not  attended  by  such  serious  conse- 
quences have  been  on  the  increase.  It  is  oertainlj' 
not  a  matter  for  surprise  that  under  these  cir- 
cumstances attacks  on  rapid  transit  companies 
have,  if  possible,  become  even  more  bitter  than 
ordinarily.  As  we  have  frequently  remarked  the 
matter  of  decreasing  accidents  is  worthy  of  far 
more  time  and  study  than  is  usually  devoted  to 
it.  The  problem  Is  not  an  easy  one,  but  like  many 
another  that  has  confronted  street  railway  mana- 
gers It  may  be  solved,  if  the  proper  attention  is 
paid  to  it.  With  better  brakes,  better  guards 
and  better  discipline  among  the  men  the  list  of 
casualties  should  be  materially  reduced. 


Railway  Motor  Some  e.xcelient  suggestions  re- 
Tests,  garding  the  need  of  standard- 
izing the  methods  of  testing  street  railway  motors 
will  be  found  In  W.  Nelson  Smith's  article,  "Elec- 
tric Railway  Motor  Tests,"  printed  elsewhere  in 
this  issue.  Mr.  Smith  rightly  calls  attention  to 
an  obvious  error  that  often  creeps  into  the  calcu- 
lations of  results  of  tests  of  this  kind.  In  this 
connection  it  is  worth  pointing  out  that  it  Is 
always  of  the  utmost  importance  to  state  not  only 
results  but,  when  these  are  computed,  the 
methods  employed  In  deducing  them.  Various 
methods  are  likely  to  lead  to  different  results  and 
then  comparisons  based  on  these  results  lead   to 


Liverpool  We  begin  in  this  issue  the  publl- 
Overhead  Road,  cation  of  an  abstract  of  two  Inter- 
esting and  important  articles  on  the  equipment 
and  cost  of  operation  of  the  only  elevated  road  in 
England  and  the  only  overhead  road  in  the  world 
operated  by  electricity.  Owing  to  the  fact  that 
engineers  in  this  country  have  been  eager  to  learn 
what  were  the  operating  e.vpenses  of  the  Intra- 
mural road  at  the  World's  Fair  in  order  to  use 
these  figures  for  comparison  in  determining 
whether  the  saving  was  sufficient  to  justify  the 
installation  of  such  a  system  in  preference  to  a 
steam  plant,  the  figures  given  In  these  articles 
win  be  of  very  great  interest.  The  cost  of  opera- 
tion of  the  Intramural  line  is  as  yet  a  profound 
secret,  known  only  to  the  company  whose  ap- 
paratus was  used  and  to  the  engineers  who  made 
the  test.  Whether  the  figures  obtained  by  the 
tests  were  so  unexpectedly  unfavorable  that  the 
company  has  refrained  from  making  them  public, 
or  whether,  on  the  other  hand,  they  were  so  favor- 
able that  they  prefer  to  make  private  use  of 
them  before  giving  the  Information  to  outsiders, 
is  a  question  that  the  public  is  left  to  settle  by  an 
"educated  guess."  Most  engineers  will  agree, 
however,  that  for  the  good  of  the  electric  rallwaj' 
industry,  these  figures  ought  to  be  made  public. 
In  the  meantime,  however,  we  may  profit  by  a 
study  of  the  figures  that  we  find  to  be  the  results 
of  operation  in  the  Liverpool  Overhead  railway. 
The  most  important  of  these  we  will  publish  next 
week,  when  we  will  have  some  further  comments 
to  make  on  their  significance. 


treme.  The  company  at  first  determined  to  fight 
the  issue  to  an  end,  and  while  the  city  escaped  the 
disgrace  of  a  riot,  a  mob  Interfered  with  the 
operation  of  cars  and  assaulted  those  in  charge  of 
them.  While  the  company  would  probably  have 
had  no  great  difficulty  In  carrying  out  lis  own 
policy  in  its  own  way,  as  Toledo,  like  other  cities, 
has  Its  share  of  unemployed  men,  the  officers 
evidently  concluded  that  a  vast  deal  of  trouble  of 
various  kinds  might  be  avoided  by  a  different 
course,  and  therefore  willingly  agreed  to  submit 
the  controversy  to  arbitrators.  Some  such  motive 
as  this  must  have  been  effective,  for  the  action  of 
the  Dfficers  during  the  strike  d'sclosed  the  fact 
that  they  were  not  easily  terrorized  by  threats  or 
even  by  physical  assaults.  The  order  of  in- 
junction, which  now  seems  to  be  a  part  of  every 
strike  of  the  employes  of  a  common  carrier,  was 
forthcoming  at  Toledo.  This  was  certainly  one 
of  the  first  instances  in  which  its  effectiveness 
was  tested  in  a  labor  controversy  on  a  street  rail- 
way and  the  principal  points  in  the  petition  are 
presented  elsewhere  in  this  issue.  It  does  not  ap- 
pear that  the  restraining  order  was  regarded  by 
any  of  the  one  hundred  and  odd  defendants  with 
any  particular  respect,  and  certainly  none  of  them 
has  been  held  in  contempt  for  disregarding  the 
provisions  although  many  of  them  by  grounding 
the  trolley  wire  and  by  other  overt  acts  rendered 
themselves  liable  to  the  penalties  of  the  law. 


Strilie  at  The  decrease  in  the  earnings  of 
Toledo.  street  railway  companies  due  to 
unfavorable  financial  conditions  has  in  many 
cases  led  to  the  readjustment  of  wage  schedules, 
and  in  not  a  few  instances  strikes  have  been  the 
result.  Protests  of  this  kind  against  reductions 
in  pay  are  easily  understood,  for  no  one  can  view 
a  decrease  in  his  income  with  any  degree  of  satis- 
faction. While  labor  troubles  of  this  class  are  to 
be  expected,  however  unfortunate  and  useless 
they  may  be,  a  strike  like  that  which  has  within 
the  last  few  days  caused  such  commotion  and  in- 
convenience in  Toledo  is  well-nigh  incompre- 
hensible. That  men  presumably  intelligent 
should  seize  the  present  as  a  fitting  opportunity 
for  fighting  for  unionism   Is  singular  in    the  ex- 


Contest  for  the  Those  who  follow  the  patent 
Traction  Prize,  record  as  it  appears  each  week 
in  the  Street  Railwat  Gazette  realize  the  great 
activity  of  inventors  in  the  street  railway  field. 
A  very  considerable  number  of  valuable  inven- 
tions are  produced,  though  it  must  be  admitted 
that  quite  a  number  of  patents  are  issued  for  in- 
ventions that  are  worthless  and  absurd  upon  their 
face.  The  announcement  that  the  Metropolitan 
Traction  Company  of  New  York  had  offered  a 
prize  for  a  system  of  street  car  propulsion  that 
would  embody  the  merits  of  the  trolley  system, 
but  would  not  involve  the  employment  of  aerial 
conductors,  has  served  to  show  how  great  is  the 
number  of  inventors  and  promoters  who  are  in- 
terested in  street  railway  problems.  It  seems 
'  almost  incredible  that  3,000  persons  should  have 
entered  Into  a  contest  of  this  kind;  yet  this  is  the 
report  from  New  York.  It  might  be  thought  that 
among  this  surprising  number  at  least  a  single 
meritorious  plan  would  be  evolved  to  commend 
itself  to  the  Traction  Company.  Still  we  are  in- 
clined very  seriously  to  doubt  whether  any  system 
will  be  found  satisfactory  enough  to  lead  street 
railway  men  to  regret  that  thej'  are  so  thoroughly 
committed  to  the  trolley.  Our  sympathies  go  out 
toward  the  luckless  examiners  whose  duty  it  will 
be  to  pass  upon  the  various  systems  submitted 
for  their  Inspection.  There  is  probably  scarcely 
an  applicant  who  questions  that  the  prize  should 
be  rightfully  his,  and  the  ears  of  the  judges  are 
bound  to  ring  with  the  charges  of  partiality  and 
injustice  from  tlie  unfortunate  and  indignant  in- 
ventors. The  last  report  regarding  the  Traction 
prize  will  be  exceedingly  bad  news  to  those  who 
entered  into  competition  for  it.  It  Is  rumored 
that  the  Traction  Company  has  withdrawn  its 
offer  altogether,  inasmuch  as  the  state  railroad 
commissioners  have  not  expressed  their  intention 
of  acting  as  judges  of  awards.  At  the  time  the 
prize  was  offered  the  commissioners  felt  that  they 
were  not  warranted  In  acting  in  this  capacity 
unless  they  were  authorized  to  do  so  by  the  legis- 
lature. A  bill  giving  them  the  privilege  was  in- 
troduced but  It  has  apparently  been  shelved,  and 
as  the  acceptance  by  the  commissioners  of  the 
positions  as  judges  wasacondltlonprecedeni  to  the 
award,  it  may  now  be  true  that  the  Traction  Com- 
pany has  withdrawn  its  splendid  ofl:'er,  although 
the  rumor  to  that  effect  has  not  been  substanti- 
ated. If  It  proves  to  be  correct  it  will  be  a  tre- 
mendous blow  to  the  competitors,  many  of  whom 
entered  the  contest  at  not  a  little  sacrifice  of  time 
and  money. 
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STEEET  BAILWAY  ACCIDENTS. 


The  monthly  record  of  street  railway  accidents 
is  presented  herewith.  In  every  way  the  record 
Is  more  serious  than  that  published  a  month  ago. 
During  the  month  of  February  the  total  number 
of  accidents  was  13.5,  and  this  month  the  total  is 
188.  In  the  former  month  140  persons  were  in- 
jured and  the  table  shows  that  the  number  has 
increased  in  March  to  179.  The  accidents  in 
March  were  of  a  more  serious  character  than  in 
the  previous  month.  In  the  latter  month  23  per- 
sons were  killed  and  50  were  seriously  Injured; 
the  accompanying  record  shows  that  in  March 
there  were  45  fatalities  while  63  persons  received 
serious  injuries.  No  reason  can  be  assigned  for 
the  increase  in  casualties;  It  will  be  noticed  that 
considerably  over  one-half  the  number  of  acci- 
dents may  be  assigned  to  two  causes — attempts  to 
cross  streeis  in  front  of  cars  and  collisions  of 
cars  with  vehicles,  Following  is  a  list  of  cities  in 
which  three  or  more  accidents  occurred:  New 
Yorli  16,  St.  Louis  16,  Philadelphia  15,  Chicago 
10,  Brooklyn  9,  Cleveland  6,  Pittsburgh  7,  Cin- 
cinnati 7,  Boston  6,  Baltimore  6,  Indianapolis  5, 
Jersey  City  4,  Detroit  3,  Rochester  3,  Worcester 
3,  Columbus,  O.,  3,  Newark  N.  J.  3,  Buffalo  3. 
The  March  list  is  as  follows; 

Number  of  places  in  which  accidents  were  noted 88 

Total  number  of  accidents  188 

Number  of  accidents  to  electric  cars 152 

Number  of  accidents  to  cable  cars 35 

Numberof  accidents  to  horse  cars 1 

Number  of  fatalities  45 

Fatalities  due  to  electric  cars 37 

Fatalities  due  to  cable  cars 7 

Fatalities  due  to  horse  cars  1 

Number  of  persons  injured    179 

Persons  seriously  injured  by  electric  cars  57 

Persons  seriously  injured  by  cable  cars 5 

Persons  seriously  in j  ared  by  horse  cars none 

Persons  slightly  inj  ured  by  electric  cars 95 

Persons  slightly  inj  ured  by  cable  cars 23 

Persons  slightly  injured  by  horse  cars none 

Number  of  passengers  injured —  41 

Number  of  employes  injured 17 

CAUSES  OP  ACCIDENTS 

Attempting  to  cross  in  front  of  ca  -s 6t 

Collisions  with  vehicles 41 

Collisions  of  cars 10 

Fell  from  cars • 6 

Jumping  from  cars 8 

Attempting  to  board  cars 5_ 

Collisions  with  railroad  trains 2 

Brakes  failed  to  work  2 

Car  jumped  the  track 1 


avenue  and  Morgan  street,  Taylor  avenue, 
Bayard  avenue,  Bell  avenue  (Arcade),  Cabanne 
avenue,  Goodfellow,  Hamilton,  West  Cabanne, 
De  Hodiamont,  Etzel,  Plymouth  avenue.  Page 
avenue,  Wells  station  and  so  on  to  Florissant, 
fifteen  miles  from  the  heart  of  St.  Louis. 

"Mails  are  distributed  en  route  and  the  residue 
is  turned  into  the  St.  Louis  postoffloe  to  be 
worked.  This  scheme  has  been  in  successful  oper- 
ation for  three  years  and  bids  fair  to  be  extended 
to  the  Lindell  Street  Railway  system,  with  its 
thirty-flve  miles  of  double  track,  the  Cass  Ave- 
nue, Northern  Central,  Blue  Lines,  Mound  City, 
Broadway  Cable  and  other  electric  and  cable 
roads  in  St.  Louis,  which  is  essentially  a  city  of 
rapid  transit.  Chicago,  by  the  way,  tried  :in  the 
Ot'awa  plan  several  years  ago,  and  abandoned  it 
when  it  was  found  ImpractioaDle." 

SOME     SEARCHING    QUESTIONS    FOR    THE 
WEST  END  COMPANY. 


THREE  STREET  RAILWAY  STRIKES  ENDED. 


ST.  LOUIS  ELECTRIC  BAILWAY  MAIL 
SERVICE. 


One  of  the  St.  Louis  papers  takes  decided  ex- 
ceptions to  an  article  going  the  rounds  of  the 
press  in  which  the  electric  railway  mall  service 
in  Ottawa  and  St.  Louis  are  compared.  The 
Ottawa  car  has  greatly  improved  the  local  service 
by  facilitating  the  distribution  and  collection  of 
mail  but  no  sorting  is  done  en  route.  The  St.  Louis 
car  on  the  other  hand  is  equipped  in  the  same 
way  as  a  car  designed  for  regular  railroad  post- 
office  service.  Postmaster  Harlow  of  St.  Louis 
recently  made  this  statement  regarding  the  elec- 
tric railway  mail  department:  "The  St.  Louis 
street  car  collection  and  distribution  was  put  Into 
operation  on  the  Suburban  line  three  years  ago, 
and  it  can  be  found  in  no  other  city  in  the  United 
States  or  Canada.  While  the  Ottawa  system  is 
simply  that  of  a  mail  carrier,  who  rides  instead 
of  walks,  the  St.  Louis  system  Is  a  complete  rail- 
way postofflce  in  miniature,  as  complete  as  the 
St.  Louis  and  Cincinnati  or  St.  Louis  and  Chicago 
postoffices  over  the  Baltimore  and  Ohio,  South- 
western, the  Vandalla  or  the  Chicago  and  Alton 
roads. 

"Starling  from  the  Locust  street  terminus  of 
the  Suburban  Hallway,  malls  are  exchanged  at 
the  postotlicc.  Eighth  and  Locust,  and  at  'rally- 
ing' points  and  substations,  as  follows;  Thirteenth 
and  Washington  avenue,  Eighteenth  and  Wash 
streets,  Twenty-first  and  Wash  streets,  Twenty- 
eighth  and  Easton  avenue,  Grand  avenue  and 
Morgan    street.     Station    C,    near     Vandeventer 


The  hearing  before  the  committee  on  street 
railways  of  the  Massachusetts  legislature  on  the 
question  of  free  transfers  developed  a  spirited 
controversy  last  week  between  the  counsel  for  the 
West  End  road  and  George  F.  Williams  repre- 
senting the  petitioners.  Mr.  Williams  submitted 
the  following  questions: 

I— Value  at  which  original  pr.operties  consolidated  were 
entered  upon  the  books  of  the  company,  and  the  items  of 
said  valuation. 

2— Depreciation  on  property  of  originally  consolidated 
roads. 

3— What  has  bef  n  allowed  in  the  accounts  of  the  depres- 
sion of  property,  real  and  personal, and  what  have  been  the 
sales  of  personal  property. 

4— What  real  estate  of  the  company  is  necessary  for 
street  railway  purposes? 

5— Amount  of  annual  purchases  and  sales  oC  real  estate 
and  amount  paid  for  buildings  and  improvements. 
6— Cost  of  construction. 
7— Cost  of  equipment. 

8— Total  cost  of  overhead  electrical  equipment. 
9— Total  cost  of  cars  of  each  class. 

10— Contracts  for  construction  of  the  electrical  plant,  in- 
eludini;;  Thomson-Houston  contract. 

11 — Items  of  the  sundry  accounts  in  the  operating  ex- 
pense account  as  reported  each  year  to  the  railroad  com- 
missioners. 
12— All  items  for  legal  and  legislative  expenditures. 
13— All  payments  made  to  John  Shepard  or  others  to  pre- 
vent opposition  to  elevated  railway  charters  and  in  what 
accounts  entered. 

U— Amount  paid  for  accident  losses  and  for  insurance 
thereof. 

15— Books  containing  all  the  returns  of  accidents  made 
by  employes  of  the  road  or  others  to  the  company. 
16— Present  cost  of  free  transfer  system. 
17— Amount  of  transfers  issued   on   each   route   of    the 
company. 

18— Prices  realized  upon  sales  of  stocks  and  bonds  of  the 
company. 

19— Monthly  returns  of  earnings  for  the  month  of  Feb- 
ruary 1893  and  1894. 

Counsel  for  the  West  Ead  were  unable  to  say  at 
once  whether  they  would  answer  these  questions 
or  not,  and  asked  more  time.  The  committee 
decided  that  both  sides  should  have  an  equal 
chance  and  adjourned  to  Monday  April  2. 


Car  Barns  Burned  in   St.  Louis. 


The  Cardinal  Avenue  car  barns  of  the  Missouri 
Street  Railway  Company  of  St.  Louis  were  struck 
by  lightning  on  March  31,  and  were  burned. 
Eleven  motor  cars,  thirty  trailers  and  two  sweep- 
ers and  sand  and  salt  cars  were  destroyed.  The 
total  less  on  the  rolling  stock  and  building  was 
•$100,000,  covered  by  $198,7.50  insurance.  The 
loss  of  the  motors  somewhat  interfered  with  the 
regular  service  on  the  lines,  but  President  Maffltt 
arranged  with  several  of  the  other  electric  lines 
for  the  temporary  use  of  motors  until  new  ones 
could  be  purchased. 


Brooklyn,  N.  Y.— It  has  been  announced  that  the 
Long  Island  Boynton  bicycle  railroad  will  be  con- 
nected with  the  Kings  County  elevated  railroad 
at  its  eastern  terminus  and  thus  make  connection 
between  Brooklyn  and  the  towns  of  Long  Island. 


The  strike  on  the  system  of  the  Toledo  (0.) 
Electric  Street  Railway  came  to  an  end  on  March 
37  when  the  company  and  Us  employes  agreed  to 
submit  the  controversy  to  an  arbitration  com- 
mittee. Cars  were  immediately  started  out  of 
the  barns  and  have  since  been  running  regularly. 
The  strike  was  the  result  of  the  discharge  of  four 
men  whose  only  fault,  as  they  claimed,  was  their 
activity  in  advancing  the  interests  of  the  union. 
The  company  claimed  that  the  men  were  dis- 
charged because  their  work  was  unsatisfactory. 
The  day  following  the  strike  an  effort  was  made 
to  operate  the  cars  but  with  little  success.  The 
officers  of  the  Toledo  Electric  Railway  Company 
manned  the  cars,  and  were  pelted  with  sticks  and 
stones.  The  strikers  grounded  the  trolley  wire  at 
different  points  and  adopted  other  means  of  inter- 
fering with  the  service.  The  streets  were  crowded 
with  people  and  disturbance  of  the  most  serious 
character  was  prevented  only  by  the  activity  of 
the  police.  During  the  course  of  the  day  an  in- 
junction was  secured  restraining  the  men  from 
Interfering  with  the  operation  of  the  cars.  The 
defendants  in  the  suit  were  the  president  of  the 
Amalgamated  Association  of  Street  Railway  Em- 
ployes and  more  than  one  hundred  of  the  men 
whose  names  were  given  in  the  petition.  After 
reciting  the  facts  that  failure  to  operate  cars 
would  work  a  public  inconvenience  and  might  in- 
volve a  forfeiture  of  franchise,  the  petition  pre- 
sented the  following  allegations; 

"Plaintiff  further  states  that  all  of 
said  defendants  have  wrongfully  and  mali- 
ciously confederated  and  conspired  together 
to  obstruct  and  prevent  plaintiff  -from  op- 
erating the  cars  it  has  provided  upon  its  said  sys- 
tem of  street  railway  in  said  city  of  Toledo,  and 
that  eacji  and  all  of  said  defendants  by  force  do 
prevent  and  in  fact  have  prevented,  said  plaintiff 
from  operating  its  said  cars  and  system  of  street 
railway,  as  follows,  to-wit;  Those  of  the  defend- 
ants who  have  been  employes  of  plaintiff  refuse 
to  act  as  motormen  or  conductors  or  both,  to  run 
and  operate  said  cars,  as  they  have  been  hereto- 
fore employed  by  plaintiff  to  do;  and  each  and 
all  of  said  defendants  are  now  preventing  and 
obstructing  other  employes  from  acting  as  motor- 
men  and  conductors  to  operate  plaintiff's  cars,  as 
they  are  ready  and  willing  to  do,  and  whom  the 
plaintiff  has  employed  for  that  purpose.  In  pur- 
suance of  said  wrongful  and  malicious  conspiracy 
said  defendants  have  forcibly,  directly  or  indi- 
rectly, through  said  unlawful  and  malicious  con- 
spiracy, prevented  said  cars  and  said  system  of 
street  railway  from  being  operated,  and  for  that 
purpose  threatened  and  are  about  to  do  and  have 
commited  acts  of  violence  to  those  who  wish  to 
and  are  ready  to  operate  said  cars.  Plaintiff  al- 
leges that  the  main  Instigator  and  chief  conspira- 
tor in  causing  and  procuring  all  the  wrongful  acts 
and  things  to  be  done  as  aforesaid,  is  the  defend- 
ant, W.  D.  Mahon,  who  is  a  non-resident  of  the 
city  of  Toledo,  and  has  come  here  of  his  own  mo- 
tion, and  has  stirred  up  dissension  and  trouble 
among  plaintiff's  former  employes,  for  his  own 
pecuniary  advantage,  regardless  of  the  interests  of 
plaintiff  and  the  public  at  large. 

"Plaintiff  further  says  that  In  pursuance  of 
said  wicked  and  unlawful  conspiracy,  said  de- 
fendants have  placed  stones  and  other  obstruc- 
tions upon  plaintiff's  tracks,  and  threatens  to  In- 
jure witli  personal  violence  any  employes  of  the 
plaintllf  who  attempt  to  perform  any  labor  in  op- 
erating plaintiff's  cars.  That  said  defendantshave 
taken  by  force  the  cars  of  plaintiff'  from  its  said 
tracks  and  have  placed  some  of  the  cars  of  plaintiff' 
crosswise  of  said  tracks.  The  defendants  have 
directly  or  indirectly  grounded  and  cut  the  elec- 
tric wires  of  plaintltT,  necessary  to  be  used  to  pro- 
pel the  electric  oars  of  plaintiff,  in  such  wise  as  to 
interfere  with  and  prevent  the  operation  of  said 
cars  by  means  of  said  wires,  all  of  which  unlaw- 
ful and  malicious  acts,  each  of  said  defendants 
have  conspired  together  to  do  and  accomplish,  to 
defeat  by  the  means  aforesaid,  the  officers  and 
agents  of  said  plaintiff,  from  operating  its  cars 
and  system  of  street  railway. 

"The  plaintiff  further  says  that  the  itnauthor- 
Ized  and  unlawful  acts,  as  aforesaid,  of  said  de- 
fendants in  preventing  plaintiff  from  operating 
Its  said  cars,  will  greatly  damage  it  by  stopping 
and  preventing  its  receipts  of  tolls  and  fares  for 
the  carrying  over  its  said  street  railway,  which 
said  tolls  and  fares  are  of  large  amount  daily,  and 
from  which  plaintiff  can  only  realize  money  to 
operate  said  railway,  pay  its  taxes  and  assess- 
ments, together  with.the   interest   upon   its  out- 
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standing  mortgage  bonds  and  iniJebtedness.  And 
if  plaintiff  is  not  allowed  to  operate  its  said  oars, 
but  is  prevented  continually  from  doing  so  by  de- 
fendants, as  they  threaten  to  do,  then  plalntitT's 
entire  property  and  the  interest  of  the  stock- 
holders therein  will  be  subject  to  forfeiture  and 
ruination  and  Irreparable  loss  occasioned  therebj'. 

"Plaintiff  therefore  prays  that  said  defendants 
and  each  of  them  may  be  temporarily  enjoined 
from  in  any  manner  interfering  with  the  said 
plaintiff  in  operating  Its  cars  and  electric  appa- 
ratus used  in  connection  with  its  system  of  street 
railway,  or  in  anyway  interfering  with  the  said 
plaintiff's  officers,  agents  and  employes  while 
operating  Its  sild  electric  oars  and  apparatus  or 
from  doing  and  performing  any  acts  of  inter- 
ference or  violence  toward  the  property  of  plain- 
tiff, its  officers,  agents  and  employes,  and  that 
upon  final  hearing  said  Injunction  may  be  made 
perpetual." 

On  the  following  days  the  company  continued 
its  efforts  to  operate  cars  under  difficulties.  There 


that  employes  dismissed  because  of  height,  or  for 
being  late  once,  shall  be  reinstated,  if  competent; 
that  rules  binding  both  the  company  and  its  em- 
ployes shall  be  framed;  that  dismissals  shall  not 
be  made  upon  charges  without  hearing  given,  and 
that  pay  shall  not  be  deducted  when  runs  are  not 
made  on  time  because  of  accident.  A  committee 
is  named  to  pass  upon  the  competence  of  dis- 
missed men  who  desire  reinstatement.  These  are 
Rapid-Transit  Commissioner  Eugene  L.  Bushe, 
George  R.  Crowly,  secretary  to  the  mayor,  and 
Frank  Johnson,  selected  by  the  employes. 


PARIS  UNDERGROUND   ELECTRIC  RAIL- 
WAY. 


For  twenty  years  projects  for  an    underground 
jallway  similar  to  the   Metropolitan  road  of   Lon- 


the  Berlier  enterprise  was  under  consideration, 
did  more  than  anything  else  to  convince  the 
Parisian  authorities  that  an  underground  electric 
road  was  an  entirely  feasible  project.  It  is  stated 
that  the  railway  will  be  built  without  delay. 

The  construction  of  the  line  will]  be  practically 
the  same  as  that  of  the  City  &  South  L'ondon 
railway.  As  in  that  case  the  work  will  be  con- 
ducted on  the  Greathead  system,  the  walls  of  the 
tunnel  being  formed  of  steel  tubing.  The  fact 
that  in  this  construction  it  is  not  necessary  to 
open  up  the  street  for  long  distances  Is  considered 
of  the  utmost  Importance,  as  the  municipal  coun- 
cil flatly  refuses  to  consider  any  plan  the  execu- 
tion of  which  will  Interfere  with  the 
use  of  the  public  ways.  In  the  con- 
struction of  the  stations,  which  will 
necessitate    work    on  the   surface,  plans  similar 


were  no  sensational  incidents,  but  the  men  who 
undertook  to  run  the  cars  had  lively  experiences. 
Continued  efforts  were  made  to  settle  the  contro- 
versy, but  while  the  company  expressed  its  will- 
ingness to  confer  with  the  men  individually,  it 
refused  to  recognize  the  union.  On  Tuesday  last 
an  arbitration  committee  was  selected  and  cars 
were  started  out  as  already  stated. 

The  employes  of  the  Bellaire,  Bridgeport  and 
Martin's  Ferry  Street  Railroad  Company,  whose 
main  ofiioe  is  in  Bridgeport,  C,  struck  last  week 
because  their  wages  had  been  cut  from  1.5  cents 
to  13  cents  per  hour.  The  strike  continued  four 
days,  after  which  a  compromise  was  eft'ected,  the 
company    agreeing    to    pay    14  cents  per    hour. 

Mayor  Sanford,  of  Long  Island  City,  L.  I.,  who 
consented  to  act  as  the  arbitrator  in  the  strike  of 
the  employes  of  the  Stelnwaj'  electric  road,  has 
made  his  decision.  It  was  not  as  favorable  as 
the  men  expected.  The  mayor  finds  that  Long 
Island  City  citizens  should  be  given  preference 
when  men  are  to  be  employed;  that  no  discrimina- 
tion against  members  of  unions  should   be  made; 
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don,  have  been  under  discussion  in  Paris,  but  one 
after  the  other  they  have  been  dropped,  with  a 
single  exception.  This  latter  enterprise,  which 
contemplates  the  construction  of  an  underground 
electric  road  from  the  Bois  de  Vincennes  to  the 
Bols  de  Boulogne,  was  submitted  to  the  Parisian 
authorities  by  M.  Berlier  in  1887.  In  was  exam- 
ined by  the  municipal  council  but  for  one  reason 
and  another  no  action  was  taken  until  July  1891, 
when  this  body  decided  to  investigate  its  merits. 
A  favorable  report  was  made  despite  the  fact  that 
objections  to  the  plan  were  made  by  surface  com- 
panies and  by  the  promoter  of  a  rival  project. 
The  Berlier  plan  commended  itself  to  the  author- 
ities because  its  execution  did  not  involve 
excavations  in  the  public  streets  and  because  it 
was  proposed  to  operate  the  railway  by  electric- 
ity. The  practicability  of  such  construction  and 
operation  was  at  first  doubted,  but  an  investiga- 
tion of  the  City  and  South  London  underground 
electric  railway  demonstrated  that  there  were  no 
grave  difficulties  in  the  way.  The  successful 
operation  of  this  road,  which    was  opened    after 


to  those  followed  when  streets  are  paved  or  re- 
paired will  be  adopted  and  pedestrians  and  per- 
sons with  vehicles  will  be  subjected  to  very  slight 
Inconvenience.  The  council  will  not  allow  much 
use  of  the  surface  for  stations  in  the  central  part 
of  the  city.  A  structure  which  will  serve  as  a 
shelter  for  the  stairway  leading  to  the  platforms 
below  will  be  all  that  will  be  permitted.  In  the 
Berlier  system  the  current  is  carried  along  the 
way  by  a  conductor  rectangular  in  section,  placed 
midway  between  the  rails  and  mounted  on  glass 
insulators.  The  current  is  picked  up  by  a  sliding 
shoe.     The  rails  constitute  the  return  path. 

Passengers  will  be  carried  in  single  cars  or  in 
trains  of  two  or  three  cars  in  accordance  with  the 
demands  of  the  public.  Each  car  will  seat  53 
persons.  The  speed  of  the  trains  will  be  about 
12+  miles  per  hour  and  the  trip  from  terminus 
to  terminus,  i.  e.  from  the  Bois  de  Vincennes  to 
the  Bois  de  Boulagne,  will  occupy  37i  minutes  in- 
cluding stops  at  stations.  There  will  be  fifteen 
stations  in  all  at  each  of  which  it  is  estimated 
twenty    seconds    will    be   lost  in  stopping.     The 
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length  of  the  road  will  be  slightly  over  seven 
miles.  Over  that  portion  on  which  the  most  of 
the  passengers  will  enter  and  leave  the  cars  trains 
for  the  greater  part  of  the  day  will  run  every  two 
minutes;  on  the  rest  of  the  road  trains 
will  run  on  a  four  minute  schedule. 
It  is  stated  that  two  features  will  make  the  road 
superior  to  the  underground  electric  railway  in 
London.     Especial  effort  will   be  made  to  deaden 


accessible— in  tunnel  railways  also  there  is  more 
space  for  the  motors  in  separate  locomotives.  In 
cases,  however,  where  It  Is  important  to  limit  the 
weight  on  the  driving  wheels,  motor  cars  afford 
an  opportunity  of  running  trains  of  any  length 
without  undue  weight  being  thrown  upon  the 
structure.  For  instance,  on  the  elevated  railways 
of  New  York  the  structures  will  not  admit  of 
heavy  locomotives;  and  though  the  traffic  is  such 
as  to  tax  the  carrying  capacity  of  the  trains,  tun 
at  the  shortest  possible  Intervals,   to   its  utmost 
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the  noise  of  the  trains,  and  with  this  end  in  view 
the  rails  will  be  laid  on  wooden  ties  buried  in 
ballast.  Ventilation  will  be  effected  bv  means  of 
pipes  leading  to  the  surface.  In  the  London  tun- 
nel, which  is  quite  short,  there  has  seemed  to  be 
no  necessity  for  adopting  means  of  ventilation. 

The  coaches  will  be  divided  into  compartments 
like  the  railroad  coaches  of  England  and  the  Con- 
tinent, but  whether  they  will  be  divided  Into 
first  class  and  second  class  is  not  definitely  de- 
cided. If  so,  the  fare  for  the  former  will  be  G 
cents  and  for  the  latter  just  half  that  sum.  Al- 
though the  municipal  council  has  favored  this 
arrangement  there  is  quite  a  little  obiection  to  it, 
as  many  persons  think  that  the  abandonment  of 
the  class  system  altogether  and  the  establishment 
of  a  single  rate  of  fare,  4  cents,  would  prove  to  be 
a  far  simpler  and  more  satisfactory  system. 

The  accompanying  Illustrations  indicate  the 
general  features  of  the  system. 


EQUIPMENT    AND    OPERATION    OF    THE 
LIVEBPOOL  OVERHEAD  RAILWAY. 


limit,  and  beyond  considerations  of  convenience, 
larger  trains  cannot  be  introduced  unless  the 
structures  can  be  strengthened  or  motor  cars  be 
adopted. 

Lighter  trains,  resulting  in  better  speed  with  a 
given  expenditure  of  power,  also  follow  from  the 
use  of  motor  cars.  As  an  illustration  of  this  de- 
rived from  actual  experience,  the  trains  of  the 
Overhead  Railway  mav  be  compared  with  those 
of  the  City  &  South  London  Railway.  In  the 
former  case  the  electrical  equipment  for  motive 
power  adds  6  tons  7  cwt.  to  the  weight  of  car- 
riages seating  114  passengers;  while  in  the  latter 
the  corresponding  weight  (the  locomotive)  is  10 
tons  7  cwt.,  96  passengers  being  carried.  The 
avoidance  of  shunting  at  the  terminal  stations  is 
another  important  advantage  attending  motor 
oars.  Every  separate  movement  of  even  a  light 
locomotive  absorbs  a  comparatively  large  current, 
thus  accentuating  the  irregularities  of  demand,  al- 
ready sufficiently  variable,  upon  the  generating 
engines  and  dynamos.  Time  is  saved  at  the 
terminal  stations  and  siding  accommodation  is  re- 
duced In  length.  Wear  and  tear  of  all  kinds  are 
reduced,  and  the  first  cost  of  tlie  trains  Is  con- 
siderably less. 

The  design  of  the  carriages,  Pigs.  1  and  3,  re- 
ceived much  consideration  and  the  result  is  satis- 


class  compartments  consequently  together  in  the 
middle  of  the  train.  A  small  door  through  the 
contiguous  ends  of  the  carriages  enables  the 
guard  or  attendant  to  pass  from  end  to  end  of  the 
train. 

The  motors,  one  at  each  end  of  the  train,  are 
controlled  from  either  end;  the  driver,  of  course, 
always  traveling  at  the  front  end  of  the  train  and 
changing  ends  upon  arrival  at  a  terminus,  carry- 
ing with  him  a  key  without  which  the  motors 
cannot  be  operated.  In  a  train  thus  arranged  one 
driver  and  one  conductor  constitute  the  train 
staff,  the  guard  as  well  as  the  driver  having  it  in 
his  power  to  cut  oft'  the  current  from  the  motors 
and  to  apply  the  brakes. 

Brakes. — The  trains  are  fitted  with  the  West- 
inghouse  automatic  brake,  deriving  its  supply  of 
compressed  air  from  a  reservoir  on  the  train,  the 
reservoir  having  a  capacity  sufficient  for  two 
complete  journeys  and  being  recharged  each 
journey  from  a  receiver  placed  at  the  terminus  at 
the  north  end  of  the  line.  This  system  of  working 
the  brakes  was  previously  applied  by  Mr. 
Greathead  and  found  to  work  well  on  the  City  & 
South  London  Railway,  and  has  answered  equally 
well  here.  The  air  compressors  are  in  this  case 
worked  by  a  small  electric  motor  with  a  gas  en- 
gine in  reserve;  and  pending  the  completion  of  the 
northern  extension,  the  compressed  air  is  con- 
veyed a  distance  of  about  f  mile  through 
one  of  the  gas  tube  rails  of  the  parapet  to  the 
present  northern  terminus  at  Alexandria  Dock 
station.  A  hand-brake  is  also  provided  at  each 
end  of  the  train.  The  carriages  are  lighted  by  32 
candle  power  incandescent  lamps  connected  with 
the  working  current,  aod  the  stations  are  lighted 
by  similar  lamps  connected  with  a  battery  of  ac- 
cumulators placed  under  one  of  the  platforms  at 
each  station.  These  batteries  are  in  duplicate 
and  are  charged  in  series  by  the  main  generating 
dynamos. 

Puwei-  Plant. — The  coal  is  tipped  direct  from 
the  railway  trucks  into  large  hoppers  placed  over 
the  boilers,  and  is  distributed  by  a  conveyor  to 
the  shoots  of  the  Vicars  mechanical  stokers  with 
which  the  furnaces  are  fitted.  There  is  thus  no 
handling  of  the  coal.  Water  from  the  adjacent 
dock  is  used  for  condensing,  and  the  town  water 
for  the  boilers.  Mr.  Thomas  Parker,  to  whose 
skill  is  due  the  excellent  design  and  construction 
of  the  electrical  plant,  supplements  this  paper 
with  an  account  thereof,  and  it  is  therefore  un- 
necessary to  describe  here  the  details  of  that 
work. 

The  boilers  are  of  the  double-flue  Lancashire 
type,  with  cross  tubes;  they  are  of  steel,  six  In 
number,  each  8  feet  in  diameter  by  30  feet  long, 
with  a  worlclng  pressure  of  120  pounds  per  square 
inch,  and  Green  economlz-rs  in  duplicate  are 
fixed  in  the  main  flues.  Tne  steam  and  feed-pipe 
ranges  are  also  in  duplicate.  The  engines  are 
four  in  number,  each  consisting  of  a  pair  of  hori- 
zontal compound  condensing  engines,  built  by 
Messrs.  Musgrave  &  Co.,  of  Bolton,  who  con- 
tracted with  the  Electric  Construction  Corpora- 
tion to  supply  the  engines  and  boilers  complete, 
and  with  tbe  company  to  erect  the  chimnej'  shaft 
(165  feet  high),  foundations  of  boilers,  engines, 
etc.  The  high-pressure  cylinders  are  loj  inches 
and  the  low  pressure  31  inches  in  diameter,  with 


At  a  recent  meeting  of  the  Institution  of  Civil 
Engineers  (London)  Messrs.  Greathead  and  Fox 
presented  a  paper  describing  the  construction, 
equipment  and  results  of  operation  of  the  Liver- 
pool Overhead  railway— the  only  elevated  road  in 
England  and  the  only  electrically  operated  elevated 
system  in  the  world.  For  this  reason  the  facts 
contained  in  the  paper  are  of  special  interest  and 
value  to  American  engineers  and  railway  men 
who  have  been  watching  the  operation  of  that 
road  for  the  purpose  of  ascertaining  what  ad- 
vantages electricity  possessed  as  a  motive  power 
for  city  transportation  lines  of  this  class.  It  is 
Impossible  for  us  to  reprint  the  paper  in  full,  but 
those  parts  which  bear  especially  upon  the 
method  of  working  and  the  cost  of  operation  are 
given  in  the  language  of  the  authors  of  the 
papers.  The  paper  of  Messrs.  Greathead  and 
Fox  is  supplemented  by  one  on  the  electrical 
equipment  of  the  road  by  Thos.  Parker,  the  en- 
gineer for  the  Electrical  Construction  Corpora- 
tion, the  contractor  for  the  equipment.  Extracts 
from  both  papers  are  here  given: 

Motor  C'ara.— Where  trains  are  heavy  and  long, 
and  where  the  weight  on  the  driving  wheels  is  not 
a  consideration,  separate  locomotives  may  be  pre- 
ferable, because  it  is  undesirable  to  multiply 
machines,  and  it  Is  an  advantage  to  have  all  the 
machinery  under  the  eye  of  the  driver  and  readily 
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factory  both  as  regards  weight  and  convenience. 
One  train  consists  at  present  of  two  carriages, 
each  45  feet  long  and  8  feet  6  Inches  wide,  on  two 
bogies  33  feet  apart  from  center  pin  to  center  pin, 
with  3-foot  9-inch  wheels,  7-foot  wheel  base  and 
pressed  steel  frames.  The  carriages  are  all  exactly 
alike  and  contain  accommodation  for  16  first-class 
and  41  second-class  passengers  in  eacli  carriage, 
with  three  side  doors  and  a  passage  from  end  to 
end.  The  first-class  passengers  are  at  one  end  of 
the  carriage,  and  the  driver's  box,  with  switches, 
etc.,  is  at  the  other.  When  the  two  carriages  are 
coupled  together  to  form  a  train,  the  drivers' 
boxes  are  at   the  extreme  ends  and  the    two  first- 


a  stroke  of  36  inches,  fitted  with  Corliss  valves 
driven  by  Tripp  gear,  acted  on  directly  by  the 
governor.  Each  engine  will  develop  400  i.  h.  p. 
at  100  revolutions  per  minute,  with  130  pounds 
boiler  pressure.  All  the  engines  exhaust  to  one 
condenser  of  the  tubular  surface  type.  The  cen- 
trifugal circulating  pump  and  air  pumps  are 
driven  by  a  Musgrave  "No-dead  center"  vertical 
compound  engine,  and  the  condensing  plant  is  In 
duplicate. 

Each  engine  drives  an  Elwell-Parker  dynamo, 
from  which  the  current  is  conveyed  north  and 
south  along  each  line  of  the  railway  by  the  steel 
conductor  already  described.      Hinged   collectors 
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of  Casi  iron,  sliaiDg  upon  this  oonduoior,  ihe  lop 
surface  of  which  Is  about  f  Inch  higher  than 
rail  level,  allow  the  current  when  required  to 
pass  through  the  motors  and  to  return  by  the 
wheels  and  the  rails  to  the  dj'namos.  At  the 
crossings  the  conductor  is  bent  to  form  wings 
parallel  to  the  rail  to  be  crossed,  in  the  same  way 
as  is  usually  done  at  rail  crossings. 

Relative  Econoniy,  Steam  and  Ekctneity.—The 
question  of  the  relative  economj'  of  the  working 
of  steam  and  electric  locomotives  is  of  great  in- 
terest at  the  present  lime.  The  nearest  approach 
to  the  Electric  Overhead  Railway  at  Liverpool 
seems  to  be  the  elevated  railways  in  New  York, 
worked  by  steam  locomotives.  In  each  case  the 
trains  are  comparatively  light,  though  the  New 
York  trains  are  heavier  than  those  at  present  run- 
ning on  the  Liverpool  line,  and  In  each  case  the 
stations  are  on  an  average  about  one-third  of  a 
mile  apart.  In  1889  an  experiment  was  made 
upon  one  of  the  New  York  lines  to  determine 
the  possibility  and  cost  of  working  by  elec- 
tricity. The  results  of  this  experiment, 
with  a  continuous  current  system  of  elec- 
tric traction,  were  used  with  considerable  effect  in 
the  Parliamentary  Committee  Rooms  on  behalf  of 
the  Metropolitan  Railway  Company  against  the 
proposed  Central  London  Railway  in  1890;  and 
a  description  of  the  experiments  and  the  re- 
sults and  conclusions  derived  from  them,  with 
details  of  the  cost  of  working  the  steam  locomo- 
tives on  the  Manhattan  Railway,  was  published 
In  a  paper  by  Mr.  Lincoln  Moss  in  October,  1890.* 
The  main  conclusion  arrived  at  was  that  "the 
cost  of  direct  electric  propulsion  would  be  four 
times  that  of  "steam  locomotion"  on  the  Ninth 
Avenue  railway. 

It  is  not  necessary  now  to  describe  in  detail  the 
arrangements  and  results  of  those  experiments, 
but  it  may  be  interesting  to  mention  that  the 
New  York  experiments  were  made  with  a  train 
of  53J  tons  drawn  by  an  electric  locomotive  of 
nine  tons  or  more  (the  exact  weight  is  not  given) 
over  a  length  of  If  miles  of  line,  with  four  inter- 
mediate and  two  terminal  stations,  and  having 
gradients  of  yJsi  ts  ^^'^  A  -against  and  ^is  with 
the  load.  The  average  speed  attained  was  9.4 
miles  per  hour,  stopping  at  the  four  intermediate 
stations.  The  average  power  of  the  generating 
engine  was  176.8  i.  H.  P.  and  the  average  power 
applied  on  the  railway  was  only  26.7  effective 
H.  p.,  giving  thus  an  efficiency  of  15  per  cent,  as 
regards  the  indicated  and  effective  power.  Esti- 
mates were  made  in  detail  of  the  cost  of  installing 
and  working  an  electrical  equipment  capable  of 
dealing  with  the  traffic  on  the  Ninth  Avenue  rail- 
way, about  five  miles  long.  The  total  arrived  at 
was  £771,000,  Including  17  generating  engines, 
each  of  600  h  p.,  dynamos  aggregating  11,000  h.  p. 
and  electric  locomotives  alone   costing  £126,000. 

The  estimated  working  expenses  for  motive 
power,  excluding  Interest  on  the  first  cost,  came 
to  £135,000  per  annum,  or  to  over  3s.  per  train- 
mile. 

The  actual  cost  of  the  whole  electrical  equip- 
ment of  the  Liverpool  Overhead  railway,  for  six 
miles  of  line,  has  been  little  more  than  five  per 
cent,  of  the  above  estimate  for  the  Ninth  Avenue 
line  of  five  miles,  and  the  working  expenses  for 
motive  power  are  about  4d.  per  train-mile,  the 
mileage  being  much  below  the  capacity  of  the 
generating  plant.  With  a  train-mileage  equal  lo 
that  of  the  Ninth  Avenue  line  the  cost  would  not 
exceed  3d.  per  train-mile.  The  actual  average 
consumption  of  coal  on  the  Liverpool  Overhead 
railway  is  about  16  pounds  per  train-mile  for 
trains  of  about  38  tons  weight  with  seating  capac- 
ity for  H4  passengers,  running  at  an  average  speed, 
including  stops  at  stations,  of  about  13  miles  per 
hour;  whereas  the  averages  on  the  New  York  ele- 
vated railways  are,  as  far  as  can  be  ascertained, 
54  pounds  of  coal  per  train-mile  for  trains  of 
about  93  tons  weight  (Including  locomotives 
weighing  33  tons)  running  at  an  average  speed, 
according  to  the  official  time-tables,  of  about  13 
miles  per  hour,  including  stops  at  stations.  On 
the  Liverpool  railway,  during  the  last  half  year, 
over  95  per  cent,  of  the  trains  were  punctual  to 
time.  No  returns  are  available  as  to  the  punctu- 
ality of  the  New  York  trains.  The  coal  used  at 
Liverpool  is  bituminous  small  coal  (slack),  while 
in  New  Y^ork  it  is  anthracite  of  good  quality. 
The  New  York  fuel  consumption  includes  the 
heating  of  the  trains  in  cold  weather,  but  on  the 
other  hand  that  of  the  Liverpool  line  includes 
lighting  of  trains  and  stations  and  the  working  of 
ttie  automatic  signals.  The  working  of  the 
brakes  is  Included  in  both  cases. 

It  will  thus  be  seen  that,  far  from  electric  trac- 
tion costing  four  times  as  much  as  ste»m  locomo- 
tive traction,  it  is  actually  less  expensive  after 
full  allowance  is  made  for  the  difference  in  the 
weights  of  trains  and  other  circumstances,  in  the 
two  cases  considered;   and  when   the   mileage  of 
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the  electric  line  increases,  the  dlfl'erence  will   be 
still  more  marked  in  its  favor. 

(2'o  be  continued.) 


GOOD  GEOTJNDS   FOE.  RAILWAY    CIRCUITS. 


A  pamphlet  has  just  been  issued  by  the  West- 
Inghouse  company  giving  some  practical  hints  on 
means  for  protection  against  lightning.  The 
writer  of  this  pamphlet  says  that  an  old  rusty 
casting  or  an  abandoned  pulley  hooked  onto  the 
end  of  a  tangled  piece  of  scrap  wire  and  then 
thrown  into  a  neighboring  creek  or  tail-race  of  a 
mill,  or  a  small  iron  spike  driven  conveniently 
into  dry  earth  or  sand,  form  ground  connections 
not  Infrequently  found  in  practice,  which  fact  is 
greatly  to  be  deplored,  for  upon  the  ground  con- 
nection depends  largely  the  successful  operation 
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METHOD  OP  GBOUNDING  LIGHTNING  ABKESTBR. 

of  lightning  arresters  and  efficient  protection  of 
the  plant  from  lightning. 

Ground  connections  should  bo  of  the  most  ap- 
proved construction  and  should  be  made  where 
permanently  damp  earth  can  be  conveniently 
reached.  For  a  bank  of  arresters  such  as  is  com- 
monly found  in  a  power  house,  the  following  In- 
structions will  be  found  valuable:  First,  dig  a 
hole  six  feet  square  directly  under  the  arresters 
until  permanently  damp  earth  has  been  reached; 
second,  cover  the  bottom  of  this  hole  with  two 
feet  of  crushed  coke  or  charcoal  (about  pea-si/.e); 
third,  over  this  lay  35  square  feet  of  No.  16  copper 
plate;  fourth,  solder  the  ground  wire,  which 
should  not  be  smaller  than  No.  4,  securely  across 
the  entire  surface  of  the  ground  plate;  fifth,  now 
cover  the  ground  plate  with  two  feet  of  crushed 
coke  or  charcoal;  sixth,  fill  in  the  hole  with  earth, 
using  running  water  to  settle.  Additional  con- 
nections to  the  water  main  if  near  at  hand  are 
recommended.  For  line  arresters,  particularly  in 
city  districts,  the  above  method  will  not  always  be 
found  convenient.  The  following,  however,  is  con- 
sidered an  excellent  substitute  (see  accompanying 
figure).  Dig  a  hole  directly  under  the  arrester 
abojit  two  feet  in  diameter  and  deep  enough  to 
reach  damp  earth.  From  the  surface  down  drive 
eight  or  ten  feet  of  gas  pipe  having  open  ends,  in 
the  upper  end  of  which  screw  a  solid  brass  plug, 
and  to  which  the  ground  wire  of  the  arrester 
should  be  soldered.  The  hole  should  then  be 
filled  in  with  coke.  In  this  manner  advantage  is 
taken  of  the  deep  damp  earth  as  well  as  of  the 
surface  drainage.  Well  grounded  tramway  rails 
also  make  a  good  ground.  In  some  Instances  it 
may  be  desirable  to  conceal  or  protect  the  ground 


wire  between  the  arrester  and  the  earth;  for  this 
purpose  an  ordinary  gas  pipe  will  offer  a  good 
mechanical  protection  and  at  the  same  time  serve 
to  decrease  the  inductive  resistance  of  the  dis- 
charge circuit. 


DEATH  OF  J.  L.  BARCLAY. 


Jacob  L  Barclay,  the  manager  of  the  western 
Interests  of  the  Walker  Manufacturing  Company 
of  Cleveland,  O.,  died  suddenly  at  PlttsSeld, 
Mass.,  on  Monday  of  this  week.  Mr.  Barclay  had 
gone  east  on  a  business  trip  and  while  at  Pitts- 
field  found  it  necessary  to  undergo  an  operation 
for  appendicitis.  Blood  poisoning,  the  result  of 
this  operation,  was  the  cause  of  his  death. 

Mr.  Barclay's  first  venture  in  the  electrical 
business  was  with  Holmes,  Booth  &  Haydens,  In 
whose  service  he  remained  for  a  number  of  years. 
On  the  formation  of  the  Sprague  Electric  Railway 
&  Motor  Company  Mr.  Barclay  became  manager 
of  the  western  agency,  with  headquarters  in  Chi- 
cago. He  continued  in  this  position,  selling  both 
stationary  and  railway  motors,  until  the  Sprague 
company  was  absorbed  by  the  Edison  interests, 
when  he  took  the  western  management  of  the 
railway  department  of  the  Westlnghouse  Electric 
&  Manufacturing  Company.  This  position  he 
relinquished  only  about  a  year  ago.  As  most  of 
our  readers  know,  Mr.  Barclay's  next  move  in  the 
commercial  branch  of  the  business  was  to  ac- 
quire an  interest  in  the  AValker  Manufacturing 
Company  of  Cleveland,  and  to  organize  for  that 
company,  in  connection  with  H.  McL.  Harding, 
an  electric  railway  department.  The  western 
branch  of  the  business  was  placed  in  Mr.  Bar- 
clay's charge  and  he  had  only  just  completed  the 
fitting  up  of  his  offices  in  the  Monadnock  Block, 
in  Chicago,  when  he  went  east  on  the  business 
trip  mentioned  above. 

Mr.  Barclay  was  an  Englishman  by  birth,  and 
was  35  years  old.  The  funeral  took  place  from 
his  former  residence  in  Chicago  on  Thursday  of 
this  week. 


AMERICAN  INSTITUTE    OF    ELECTRICAL 
ENGINEERS. 


The  eighty-fourth  meeting  of  the  Institute  was 
held  March  31,  at  which  a  paper  "On  the  Effebtof 
Heavy  Gases  in  the  Chamber  of  an  Incindescent 
Lamp"  was  pretentf  d  at  the  New  York  meeting 
by  Prof.  W.  A.  Anthony  of  Vineland,  N  J.,  past- 
president  of  the  Institute.  The  discussion  -was 
opened  by  Prof.  Wm.  Lispenard  Robb  of  Trinity 
College,  Hartford,  Conn.  A  meeting  of  the  Chica- 
go members  -was  also  held  simultaneously,  at 
which  the  same  paper  was  read  and  discussed  at 
the  Armour  Institute.  The  author  was  repre- 
sented at  Chicago  by  Prof.  Dugald  C.  Jackson  of 
Madison,  Wis.  Through  the  courtesy  of  the 
Metropolitan  Telephone  and  Telegraph  Company, 
the  American  Telephone  and  Telegraph  Com- 
pany, and  the  Chicago  Telephone  Company, 
telephonic  communicaticn  was  established  be- 
tween the  two  meetings,  with  Mr.  A.  S.  Hibbard 
at  the  Chicago  terminal  and  Mr.  J.  J.  Carty  in 
charge  of  the  arrangements  in  New  Y'ork  City. 
Both  gentlemen  are  members  of  the  Council  of 
the  Institute.  The  possibility  of  bringing  distant 
audiences  In  touch  with  the  author  of  a  paper, 
was  satisfactorily  established,  and  before  adjourn- 
ment. President  Houston  at  New  York,  spoke 
over  the  wire  to  attentive  listeners  in  both  cities 
extending  congratulations  upon  the  success  of  the 
dual  meeting,  and  informing  the  Chicago  mem- 
bers that  the  report  of  the  committee  on  Units 
and  Standards  had  been  approved  recommending 
the  provisional  adoption  of  the  term  "gilbert" 
for  the  C.G.S.  unit  of  magneto-motive  force,  the 
"weber"  for  C.G.S.  magnetic  unit  of  flux,  the 
"oersted"  for  the  C.G.S.  unit  of  reluctance  and 
the  "gauss"  for  the  unit  of  flux  density.  About 
80  members  and  guests  were  present  at  the  New 
York  meeting,  and  50  in  Chicago. 
At  the  council  meeting  in  the    afternoon,  upon 
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recommendation  of  the  sub  committee  on  papers 
and  meetings,  it  was  voted  to  hold  the  annual  and 
general  meetings  of  the  Institute  in  Philadelphia, 
May  15  and  16. 

As  required  by  the  rules  the  council  also  can- 
vassed the  nominations  received  from  the  mem- 
bership during  the  month  of  February,  and 
prepared  the  following  ticket  for  the  coming  elec- 
tion, ballots  for  which  will  be  issued  in  April; 
For  president,  Edwin  J.  Houston;  for  vice-presi- 
dents, Wm.  A.  Anthony,  Francis  B.  Crocker  and 
James  Hamblet;  for  managers,  A.  E.  Kennelly, 
W.  D.  Weaver,  Chas.  S.  Bradley  and  William  B. 
Vansize;  for  treasurer,  Mr.  George  M.  Phelps. 


ELECTRIC  RAILWAY  MOTOR    TESTS. 


BY  W.  NDLSON  SMITH. 

It  often  happens  that  officials  in  charge  of 
electric  railway  apparatus  have  occasion  to  meas- 
ure the  electrical  horse  power  absorbed  by  a  mo- 
tor car,  either  on  a  regular  service  trip,  or  on  a 
special  trial.  The  prime  object  in  making  a 
commercial  test  is  usually,  either  to  determine 
the  relative  efficiency  of  two  or  more  different 
styles  of  apparatus  or  to  ascertain  the  perform  - 
ance  of  a  given  type  under  different  conditions, 
generally  with  a  view  to  improvement.  "How 
much  current  does  it  take?"  is  a  question  fre- 
quently asked  about  every  type  of  motor,  on  the 
supposition  that  the  motor  that  requires  the 
least  current  will  make  the  smallest  demand  upon 
the  power  station.  But  it  must  ba  understood  that 
there  are  other  things  besides  the  current  that 
are  to  be  taken  into  consideration.  The  results  of 
such  tests  are  sometimes  published,  or  are  used 
more  or  less  extensively  by  manufacturing  com- 
panies, either  as  advertisements  of  their  own  ap- 
paratus, or  as  potent  arguments  against  the  adop- 
tion of  machinery  that  competes  with  theirs.  But 
it  is  quite  possible  that  if  the  true  Inwardness  of 
the  data  obtained  in  some  of  these  cases  had  been 
more  carefully  sought,  they  would  never  have 
been  published. 

In  making  a  test  of  any  description  whatever, 
the  first  rule  to  be  observed  is,  to  have  a  distinct 
object  in  view  at  the  outset,  and  to  keep  it  in  view 
to  the  end.  It  is  also  e.xtremely  important  to  pro- 
vide reliable  instruments,  and  competent  persons 
to  take  the  observations.  Errors  in 'instruments 
can  generally  be  corrected  by  calibration,  but 
errors  of  observation  cannot  be  compensated  for. 
Speed  and  accuracy  are  both  essential,  and  with- 
out them  the  results  are  valueless. 

The  most  desirable  instrument  for  the  measure- 
ment of  electrical  power  is  a  watt-meter,  provided 
one  can  be  procured  whose   capacity   is  sufficient 
and  whose  readings  will    not  be  affected   by   the 
jarring  and  jolting  from  which  no  street  cars  are 
exempt.     But    the  instruments   most  commonly 
used  are  the  voltmeter  and  ammeter,  whose  read- 
ings are  taken  simultaneously    every   1.5  seconds. 
The    fluctuations  in  the   current   as  required  for 
ordinary  operation,  demand   this  frequency.     If 
the  instrument  dials  are  so  divided  or  graduated 
as  to  be  quickly  and   easily    read,  the   necessary 
skill  may  be  acquired    without  much   dillioulty. 
There  should  bs  at  least    one  person  to  each  in- 
strament,  and    another  holding   the   watch   and 
calling  time.     When  there  are  other  instruments, 
such  as    a  tachometer    or  a  dynamometer  each 
should  have   its  separate  observer.     As  a  general 
thing,  the  moa9uram2nts  of  electromotive  force, 
current  and  lime  overshadow  all  others  in  Impor- 
tance,  because  from  them  are  cilculated  the  rate 
of  working,  and  the  total  work  done. 

These  two  quantities  must  be  carefully  dis- 
tinguished from  one  another.  In  miking  all  deter- 
minations that  are  intended  to  have  a  commercial 
or  economic  slgnlflcance.  The  rate  of  working  is 
measured  in  watts  or  horse  power;  the  total  work 
done  l3  expressed  In  witl  hours,  horse  power 
hours,  or  foot  pounds.  The  rale  unit  is  used  to 
convey  an  idea  of  the  slz2  of  the  michiaery 
needed  to  do  work  at  the  required  rale,  as  well  as 


to  compare  rates  of  working  under  different  con- 
ditions. The  watt  and  horse  power  are  the 
accepted  practical  rate  units.  But  it  is  only  when 
this  rate  unit  is  multiplied  by  the  time  unit,  that 
any  idea  can  be  conveyed  of  the  actual  work  done 
and  the  cost  of  doing  it;  and  as  the  dollars  form 
the  basis  of  all  engineering  work  of  this  charac- 
ter, measurements  taken  for  commercial  purposes 
must  be  reducible  to  dollars  in  order  to  be  of  any 
value.  The  performance  of  a  power  station,  for 
instance,  is  usually  expressed  as  costing  so  much 
per  car  mile,  or  ton  mile,  and  it  seems  to  the 
writer  that  the  performance  of  motor  cars  should 
also  be  expressed  in  units  that  have  an  economic 
significance.  The  horse  power  hour,  or  the  watt 
hour  are  the  proper  units  for  measuring  power 
consumption,  and  are  easily  deduclble  from  the 
data  obtained  from  any  well-conducted  test.  The 
use  of  these  units  will  also  eliminate  any  error 
that  arises  because  of  difference  in  the  speed  un- 
der different  conditions.  For  instance,  one  oar 
may  make  Us  trip  in  five  minutes  less  time  than 
another,  because  the  motors  are  speeded  higher. 
It  may  be  that  the  decrease  in  the  time  of  the 
trip  may  be  compensated  by  the  slight  increase 
in  the  rate  of  working,  so  that  the  actual  energy 
reckoned  in  horse  power  hours,  may  be  practi- 
cally equal  in  the  two  oases.  Again,  in  a  compar- 
ison of  the  performances  of  different  cars,  it 
should  be  remembered  that  If  one  is  speeded 
higher  than  another  and  both  run  on  the  same  time 
schedule,  the  faster  car  must  run  without  cur- 
rent, or  on  its  own  momentum,  considerably  more 
than  the  slower,  or  else  it  would  continually  be 
ahead  of  time  and  following  its  "leader"  too 
closely.  The  averages  of  current  consumption  of 
the  two  cars  may  differ  considerably,  but  they 
cannot  properly  be  compared  without  taking  into 
account  the  actual  number  of  seconds  or  min- 
utes, respectively,  for  each  car,  during  which  the 
current  flows.  Clearly,  therefore,  time  is  a  fac- 
tor in  the  calculation,  no  less  important  than  the 
electromotive  force  and  current. 

In  such  a  comparison  as  that  just  outlined,  a 
watt-meter  of  first-class  make  could  be  depended 
on  for  accurate  results,  because  it  would  measure 
energy  only  when  there  was  current  flowing. 
But  the  usual  way  Is  to  measure  volts  and  amperes 
separatelj',  every  1.5  seconds,  and  to  compute  the 
power  from  these  readings,  and  this  method  car- 
ries with  it  the  possibility  of  serious  error  in 
averaging  the  results,  so  that  they  are  likely  to  be 
misleading. 

As  mentioned  above,  the  current  may  be  shut 
off  at  frequent  Intervals  during  a  run,  either  to 
stop  or  to  slacken  speed.  This  happens  so  often 
that  a  large  projoortion  of  the  readings  are  zero 
readings  as  regards  current.  Evidently,  when  no 
current  flows,  there  is  no  power  expended;  a  watt- 
meter in  the  olrciut  would  not  register  anything 
during  such  intervals.  Since,  during  a  part  of 
the  time,  there  is  no  power  used,  it  seems  prefer- 
able to  average  It  up  only  for  the  time  during 
which  it  is  used.  In  this  way  the  actual  per- 
formance of  the  motor  can  be  determined,  and 
compared  with  whatever  expectations  or  guaran- 
tees there  may  have  been  put  forward.  Ob- 
viously, it  the  average  current  were  based  on  the 
total  number  of  observations,  covering  the  entire 
time  of  the  trip,  there  would  be  Included  a  large 
percentage  of  zero  readings,  which  lower  the 
average  in  proportion  to  their  number.  To  be 
sure,  the  smaller  average  so  obtained  covers  a 
greater  period  of  time,  which  partly  compensates, 
but  the  writer's  opinion  is  that  an  average  so  ob- 
tained does  not  mean  anything,  as  regards  the 
actual  performance  of  the  motors.  It  is  not  the 
way  to  judge  of  the  electrical  or  mechanical 
capacity  of  the  motors,  because  they  are  not  in 
continual  use;  neither  is  It  the  right  way  to  judge 
of  their  economic  performance,  because  the 
actual  consumption  of  energy  Is  not  measured. 

Such  errors  and  misleading  results  can  be 
avoided,  in  computing  results  from  volt  and  am - 
pere    readings,  if    the  watts  or  horse   power   be 


calculated  separately  for  each  pair  of  readings, 
and  the  average  computed  from  this  series  of  re- 
sults. This  method  may  be  long  and  tedious, 
unless  a  slide-rule,  calculating-machine  or  table 
of  electrical  horse  power  be  available.  When 
finished,  however,  there  Is  the  satisfaction  of 
knowing  that  the  result  is  really  the  average  of 
the  observed  watts  or  horse  powers,  and  not  some 
other  quantity.  It  Is  the  same,  in  all  probability, 
as  would  have  been  registered  by  a  watt-meter 
under  exactly  the  same  conditions. 

A  common,  but  inaccurate  way,  is  to  add  up 
the  volt  readings  (every  reading  being  in  signifi- 
cant figures), and  then  the  ampere  readings  (a  large 
number  of  which  are  denoted  by  zeros),  and  to 
divide  both  totals  by  the  same  nuniber,  which  Is 
the  total  number  of  readings,  giving  presumably 
the  average  volts  and  average  amperes.  From 
these  two  averages  is  then  computed  the  average 
horse  power,  because  at  flrst  sight  it  would  seem 
that  the  average  horse  power  must  of  necessity 
depend  upon  the  averages  of  electromotive  force 
and  current.  But  this  supposition  is  Incorrect. 
Any  one  willing  to  take  the  trouble  to  set  down  a 
few  numbers  and  try  it,  can  easily  be  convinced 
that  the  average  of  a  series  of  products,  each 
made  up  of  two  factors.  Is  not  the  same  number 
as  that  obtained  by  averaging  each  of  the  two 
series  of  factors  separately,  and  then  finding  the 
product  of  these  two  factor  averages.  It  is 
natural  enough  to  seek  both  the  average  electro- 
motive force  and  the  average  current.  In  any  test, 
but  In  such  a  case  as  this,  any  further  use  of 
these  averages  Is  likely  to  be  misleading. 

Attention  has  been  called  to  the  fact  that  a 
large  number  of  the  current  readings  are  zero 
readings,while  the  simultaneous  volt  readings  have 
always  some  significant  value— barring  accidents 
to  the  trolley  or  the  line.  Such  observations,  both 
of  current  and  electromotive  force,  taken  when 
the  current  is  off,  may  be  termed  "Idle''  read- 
ings and  the  remainder  "active"  readings.  It  is 
the  writer's  opinion  that,  as  far  as  concerns 
either  the  performance  of  the  car  or  its  influence 
on  the  line  pressure,  the  idle  readings  are  of  no 
consequence  whatever  and  ought  to  be  left  out 
when  averaging.  Thej'  neither  represent  any 
"drop"  In  the  pressure  nor  are  they  concerned  in 
the  expenditure  of  energj',  because  no  current  is 
flowing.  If  they  are  so  omitted  the  current  aver- 
age will  be  increased  considerably  (so  many  zeros 
being  stricken  outj,  and  the  pressure  average  will 
be  slightly  lowered,  as  the  pressure  Is  always  a 
trifle  lower  when  the  current  is  turned  on  than 
when  It  Is  off.  Instead  of  computing  an  average 
line  potential  (which  concerns  the  line  only)  we 
then  obtain  the  average  working  potential,  on 
which  the  economical  operation  of  the  motor  so 
largely  depends. 

Evidently,  it  the  proper  method  for  determin- 
ing the  power  as  outlined  above,  be  followed,  all 
Idle  readings  will  be  eliminated,  as  no  power  can 
be  computed  for  any  observation  when  the  current 
is  zero. 

The  correct  process  may  be  summarized  as  fol- 
lows; To  compute  the  average  power,  or  rate  of 
working,  multiply  each  volt  reading  by  its  corre- 
sponding ampere  reading,  add  these  products 
(watts)  together  and  divide  their  sum  by  the  num- 
ber of  "active"  observations.  The  quotient  so 
obtained  is  the  average  watts,  and  the  horse 
power  is  found  by  dividing  this  by  746. 

To  compute  the  total  work  done,  multiply  the 
average  watts  (or  horse  power)  by  the  time  in 
hours  over  which  the  active  observations  extend, 
allowing  15  seconds  for  each  one.  1  horse  power 
hour =1,980, 000  foot  pounds.  To  compute  the 
average  working  pressure,  find  the  average  of  the 
"active"  volt  readings  only. 

To  compute  the  average  working  current,  find 
the  average  of  the  "active"  ampere  readings 
only. 

Questions  thai  are  still  to  be  settled  quantita- 
tively, such  as  the  relative  economy  of  single  and 
double  motor   equipments,  and  of  various   meth- 
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ods  of  gearing,  control,  etc.,  require  praclical 
trials  to  test  the  comparative  merilsof  the  various 
devices.  It  frequently  happens  that  small  differ- 
ences decide  big  questions,  and  accurate  results, 
though  sometimes  tedious  to  reach,  are  decidedly 
worth  striving  for,  even  if  they  differ  by  but  a 
small  per  cent,  from  results  that  are  inaccurate 
though  more  easily  obtained.  By  careful  atten- 
tion to  the  manner  of  computing,  there  Is  no 
doubt  that  many  a  puzzling  discrepancy  may  be 
avoided. 

It  is  extremely  desirable  to  establish  uniformity 
in  all  test',  whatever  the  objects  in  view,  and  it 
would  appear  that  those  who  are  most  likely  to 
have  interests  at  stake  ought  to  be  ready  and 
willing  to  advocate  and  accomplish  it.  It  is  the 
writer's  impression  that  certain  technical  socie- 
ties, in  various  branches  of  engineering,  have  rec- 
ommended that  the  various  tests  which  bear  on 
their  several  lines  of  work  be  made  in  accordance 
with  their  established  methods,  and  observations 
and  results  recorded  on  blanks  of  standard  pat- 
terns. This  subject  would  legitimately  fall  with- 
in the  province  of  the  American  Street  Railway 
Association,  and  it  may  not  be  out  of  place  here 
to  express  the  hope  that  the  association  will  take 
measures  to  standardize  motor  tests  scientlfioally, 
as  the  uniformity  that  will  in  time  result  from 
such  action  will  be  of  the  greatest  benefit  to  all 
who  have  the  technical  and  financial  responsibil- 
ity for  the  operation  of  electric  railway  ma- 
chinery. 

It  is  the  writer's  intention.  In  a  future  article,  to 
compare  results  when  computed  in  different  ways 
from  the  same  data,  in  order  to  show  the  differ- 
ence between  accurate  and  inaccurate  work,  and 
the  mistaken  conclusions  that  are  llkly  to  be 
reached  in  consequence. 


COBEOSION  OF  'WATER  AND  GAS  PIPES    IN 
BROOKLYN. 


The  report  for  1893  of  the  board  of  commission- 
ers of  electrical  subways  of  the  city  of  Brooklyn 
contains  some  matters  of  interest  to  streef  rail- 
way managers.     Upon  the  subject  of  corrosion  of 


charged  with  the  current.  This  condition  in- 
volves a  discharge  at  some  point,  and  here  the 
electrolytic  action  is  established  which,  bit  by 
bit,  carries  away  the  metal,  or  rather  converts  it 
into  a  compound  which  in  the  moist  earth  is 
readily  detached.  When  this  action  is  confined 
to  a  limited  area,  as  at  an  abrupt  bend  in  the 
pipes,  the  corrosion  is  rapid,  but  when  it  is  dis- 
tributed along  a  stretch  of  several  hundred  feet, 
as  In  the  case  of  a  Court  street  telephone  cable 
recently  ruined  by  this  means,  the  destructive 
action  is  slower  but  is,  nevertheless,  constant  and 
sure. 

A  section  of  Iron  water  pipe  recently  brought 
to  the  office  of  this  board  exhibits  a  complete  per- 
foration which  was  caused  In  four  weeks.  It  had 
been  part  of  a  service  pipe  lying  four  feet  below 
the  trolley  track.  It  is  evident  that  better  means 
must  be  provided  for  the  conduction  of  the  return 
current  of  the  trolley  system.  In  a  few  cases, 
where  a  rapid  local  corrosive  actijn  has  been  dis- 
covered, the  expedient  of  making  a  copper  con- 
nection between  the  corroding  surface  and  the 
return  conductor  between  the  rails,  has  been  suc- 
cessfully tried.  A  more  comprehensive  plan  Is 
in  progress  of  trial  on  one  or  two  of  the  electric 
railways  in  New  England.  It  consists  in  welding 
the  rails  to  continuous  length  of  two  thousand  or 
more  feet.  The  success  of  this  experiment  is  not 
yet  fully  assured. 

It  should  be  said  in  behalf  of  the  electricians 
of  the  trolley  companies  that  there  has  been  no 
lack  of  vigilance  in  aiding  to  discover  the  loca- 
tions of  injurious  electrical  action,  or  in  applying 
the  proper  remedy. 

A  special  report  on  the  injury  to  telephone  ca- 
bles is  given  in  a  letter  from  Mr.  J.  C.  RelUy,  the 
general  superintendent  of  the  New  York  &  New 
Jersey  Telephone  Company.  Mr.  Rellly's  letter 
is  as  follows: 

In  response  to  Inquiry  regarding  the  action  of 
the  escaping  trolley  current  upon  the  lead  cover- 
ing of  our  underground  cables,  I  beg  to  say  that 
five  cables  have  been  damaged  so  seriously  as  to 
cause  failure  and  their  removal  from  the  under- 
ground conduits  on  Court  street  and  on  Flatbush 
avenue.  Investigation  shows  that  cables  on  At- 
lantic avenue,  Third  avenue.  Court  street,  Flat- 
bush  avenue  and  Manhattan  avenue  are  also 
affected,  but  not  yet  seriously.  The  destructive 
action  is  due  to  electrolysis  of  the  lead  cover  of 


water  pipe  which  had  been  in  the  ground  under 
the  trolley  track  in  Second  avenue  for  about  a 
year.  No.  8  is  an  iron  pipe  used  to  replace  No.  7. 
The  indentation  and  perforation  which  may  be 
seen  near  the  left  hand  end  of  the  pipe  were  pro- 
duced in  30  days.  No.  9,  shown  in  Fig  2.  is  a 
lead  water  pipe  taken  from  four  feet  below 
the  surface  on  Second  avenue  near  Fifty-fourth 
street.  In  commenting  upm  these  exhibits  the 
commissioners  say; 

The  e.xperlence  of  Brooklyn  is  not  notably  dif- 
ferent from  that  of  Boston  and  Cambridge,  Mass., 
Milwaukee,  Wis.,  Columbus,  O.,  Indianapolis, 
Ind.  and  Hamilton,  Ont.  In  each  of  these  cities 
similar  corrosions  have  been  detected  and  in  none 
Is  there  any  doubt  as  to  the  cause.  It  is  known 
to  be  due  to  the  imperfections  of  the  means  pro- 
vided by  the  trolley  companies  for  the  convey- 
ance of  the  electrical  current  back  to  the  gener- 
ator. It  was  at  first  supposed  that  the  rails  would 
be  sufficient,  but  the  current  declines  to  take  that- 
route  exclusively. 

The  remedy  for  the  evil  will  have  been  applied 
when  the  trolley  companies  shall  have  provided 
an  adequate  route  for  the  electric  current  now 
d  Ischarged  into  the  rails.  It  was  at  first  reasonably 
supposed  that  the  rails  would  afford  a  sufficient 
path.  Upon  the  failure  of  this  plan,  a  copper 
connection  to  carry  the  current  by  the  joint  was 
tried.  In  most  cases  this  expedient  failed  of  com- 
plete success,  except  where  the  copper  bond  had 
unusual  dimensions. 

A  better  way  to  insure  the  conduction  of  the 
current  is  doubtless  to  make  the  car  rail  contin- 
uous by  welding.  This  method  will  be  employed 
on  the  new  trolley  line  soon  to  be  built  in  the 
southern  part  of  the  city.  The  most  complete  so- 
lution of  the  problem  is  afforded  by  the  double 
trolley  by  which  the  return  current  is  provided 
for  by  an  overhead  wire  similar  to  the  one  for  the 
outgoing  current.  But  it  is  to  be  hoped  that  it 
will  not  be  necessary  to  resort  to  this  method. 

Some  notes  of  experiments  obtained  through 
the  kindness  of  Mr.  I.  H.  Parnham,  electrician  of 
the  N.  E.  Telephone  Company  and  relating  to  the 
earlv  experience  in  Boston  are  here  given: 

"When  the  action  of  the  current  was  first 
noticed,  the  experiment  of  grounding  the  cables 
to  lead  plates  burled  in  manholes,  was  tried  on 
quite  an  extensive  scale,  but  was  soon  abandoned 


FIGS.   1  AND  ; 

water  and  gas  pipes  the  body  of  the  report  con- 
tains the  following: 

One  of  the  inconveniences  iucident  to  the  intro- 
duction of  the  electric  railway  system  was  briefly 
referred  to  in  the  report  of  this  board  for  1893,  as 
of  uncertain  character  and  extent.  It  has  proven 
to  be  of  a  very  serious  nature.  This  is  the  corro- 
sion of  gas  pipes,  water  pipes  and  the  lead  cover- 
ing of  telephone  cables.  Wherever  the  destruc- 
tive action  has  caused  a  leak,  either  of  water  or 
gas,  the  fact  has  been  discovered  and  the  injured 
section  removed.  These  discoveries  hav  of  late 
been  so  numerous  that  there  seems  no  escape 
from  the  conclusion  that  metal  pipes  of  all  kinds 
extending  below  the  surface  along  the  routes  of 
the  trolley  cars  are  being  in  many  places  de- 
stroyed. 

The  cause  of  the  difficulty  is  now  well  deter- 
mined. In  many  other  cities  a  similar  experience 
has  been  recorded.  The  electrical  experts  are  In 
accord  regarding  the  origin  of  the  injury.  The 
electric  current  which  propels  the  car  is  dis- 
charged through  the  wheels  to  the  rails.  If  the 
latter  were  continuous  conductors  the  corrosion 
difficulty  would  not  exist.  But  the  Imperfect 
contacts  at  the  rail  joints,  even  with  the  best  de- 
vices for  providing  a  path  for  the  current  around 
the  joint,  impairs  the  conductivity  to  such  an  ex- 
tent that  the  earth  in  the  vicinity  becomes 
charged  with  the  current  which  was  designed  for 
the  rails,  and  plays  to  a  considerable  extent  the 
part  of  a  return  wire.  Iron  or  lead  pipes  extend- 
ing along  the  route  below  the  surface  become 
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the  cable,  caused  by  the  current  which  reaches 
the  cable  covering  through  the  earth  on  its  way 
back  to  the  dynamo,  leaving  the  cable  at  points 
where  the  cable  is  positive  to  the  earth.  We  have 
been  able  in  some  cases  to  reduce  the  trouble  by 
connecting  the  cables  to  the  return  wire  of  the 
trolley  road,  on  poles  and  underground  between 
the  tracks,  but  as  the  trolley  system  is  being  rap- 
idly extended,  and  the  location  of  the  source  of 
power  and  the  direction  of  the  current  both  sub- 
ject to  change,  we  have  had  much  difficulty  la 
securing  tests  upon  which  reliable  action  can  be 
taken.  Along  Fulton  street,  where  the  elevated 
railroad  is  used  as  part  of  the  return  circuit  for 
the  trolley  current,  we  have  so  far  suffered  no  in- 
jury, and  it  is  probable  that  safety  can  be  secured 
along  other  routes  only  by  the  use  on  the  part  of 
the  trolley  roads  of  copper  returns  supplementary 
to  the  rails  of  the  track,  and  of  sufficient  size  to 
carry  the  current  which  now  leaks  from  the  rails 
through  the  earth  to  all  other  metal  conductors; 
much  has  been  done  in  this  direction  by  the  sev- 
eral roads.  Our  experience  would  indicate  that 
the  safety  of  metal  pipes  of  all  kinds,  placed 
in  the  earth,  as  well  as  economy  of  operation,  re- 
quires that  the  return  system  should  be  complete. 
In  a  supplement  to  the  report  from  which  the 
above  extracts  are  taken,  the  commissioners  add 
some  further  data  upon  this  subject,  together 
with  some  illustrations  of  corroded  cables  and 
water  pipes.  Two  of  these  are  reproduced  here- 
with in  Figs.  1  and  3.     In  Fig  1,  No.  7  Is  an   iron 


as  being  impracticable.  The  quantity  of  elec- 
tricity to  be  dealt  with  was  so  enormous  that  the 
buried  plates  ofl'ered  no  appreciable  protection  to 
the  cables.  If  such  a  system  were  feasible,  the 
expense  for  the  constant  renewal  of  plates  would 
be  very  large. 

"The  severity  of  the  action  may  be  diminished, 
to  a  certain  limited  extent,  by  so  arranging  the 
direction  of  the  current  used  for  the  street  rail- 
ways, as  to  make  it  pass  out  over  the  trolley 
wires,  and  back  through  the  ground.  In  this 
way  the  direction  of  the  current  would  be  quite 
generally,  from  the  earth  to  the  cables,  thus  di- 
minishing in  certain  places  the  corrosive  action. 
This  method  would  not  be  a  complete  protection 
from  the  corrosive  action,  as  there  would  be  places 
where  the  current  would  still  flow  from  the 
cables.  Even  though  the  current  is  uniformly  to 
the  earth  from  the  cables,  there  is  the  possibility 
of  an  action  caused  by  alkaline  substances  formed 
about  a  cable,  due  to  the  decomposition  by  the 
current  from  the  street  cars  of  the  soluble  salts 
contained  in  the  surrounding  earth.  These  alka- 
line substances  are  capable,  under  certain  condi- 
tions, of  dissolving  the  lead,  when  the  currents 
are  shut  off  or  much  reduced,  as  would  be  the 
case  at  night. 

"As  there  has  been  some  misunderstanding  In 
regard  to  the  potential  measurements  made  in 
connection  with  the  numerous  corrosion  investi- 
gations, it  should,  perhaps,  be  impressed  upon 
those  who  are  about  to  carry  on  similar  investiga- 
tions, that   the   potential    measurements  between 
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the  cables  or  pipes,  and  the  material  surrounding 
them  should,  in  the  majority  of  cases,  onl}'  be 
looked  upoQ  as  indicating  the  direction  in  which 
the  current  tends  to  flow. 

"To  say  that  the  pipes  and  cables  are  even 
practiealiy  safe  from  corrosion,  when  the  meas- 
urements are  below  a  specified  figure,  would  be 
extremely  misleading.  These  measurements  are, 
in  a  certain  sense,  like  the  measurements  which 
might  be  made  in  an  electrolytic  cell,  between  one 
of  the  electrodes  and  various  portions  of  the  elec- 
trolyte, so  that  it  is  possible  to  conceive  of  almost 
zero  potentials  in  the  immediate  vicinity  of  the 
most  violent  electrolytic  corrosive  actions. 

"The  fact  should  be  closely  borne  In  mind  that 
whenever  we  have  a  current  passing  from  an 
easily  oxidizable  metal  to  the  liquid,  such  as 
would  be  encountered  in  the  earth,  corrosion  is 
bound  to  occur. 

"A  large  number  of  electrolytic  experiments 
have  been  carried  out,  showing  the  extremely  low 
potentials  (measurements  between  the  electrodes) 
at  which  corrosion  is  found  to  take  place.  In 
many  cases  iron  and  lead  were  destroyed  under 
the  conditions  encountered  in  the  underground 
systems  at  potentials  considerably    under  .5  volt," 

The  conclusions  fairly  drawn  from  these  notes 
and  from  our  own  experience  is  that  considerable 
Injurj'  is  being  done  to  underground  pipes  and 
cables,  and  that  It  will  continue  along  the  lines  of 
the  trolley  roads  (except  where  the  elevated  rail- 
way extends  above  them)  until  better  methods  of 
returning  the  current  to  the  generaoor  are  put  in 
practice. 

The  electricians  of  the  several  trolley  roads  are 
fully  aware  of  the  situation  and  have  speedily  ap- 
plied means  of  prevention  In  localities  where  the 
corrosion  has  been  detected.  But  It  is  doubtful 
If  the  method  of  final  cure  of  the  difficulty  has 
yet  passed  the  experimental  stage. 


ELECTEIC  RAILWAY  MOTOBS:    TKEIR  CON- 
STBUCTION  AND   OPERATION. 


BY  NELSON  W.  PERRY. 

( 1'melJUi  Article.) 

DRUM  AND    RING    ARMATURES. 

Besides  the  two  classes  of  armatures,  open  and 
closed  coll,  above  outlined,  there  are  also  two 
other  classes  of  importance,  each  of  which  may 
be  either  open  or  closed  coll.  Reference  Is  here 
made  to  what  are  termed  "drum"  and  "ring"  ar- 
matures. Those  heretofore  have  represented  the 
wire  wound  lengthwise  over  a  cylindrical  or 
drum-shaped  core.  They  are  therefore  for  this 
reason  termed  "drum"  armatures  and,  as  before 
stated,  may  be  either  open  or  closed  coils. 

Instead  of  winding  our  wire  on   a  cylinder  we 


FIG.  20. 
may  wind  it  on  an  iron  ring.  Fig.  30  represents 
an  elementary  open  coil  armature  of  this  kind 
corresponding  to  the  open  coll  drum  armature 
represented  in  Fig.  20.  Another  form,  with  two 
coils,  is  shown  in  Fig  37,  which  corresponds  very 
closely  with  the  drum  winding  in  Fig.  81.  Fig. 
38  is  the  counterpart  in  the  ring  type  of  arma- 
ture of  Fig.  32  in  the  drum  winding. 

Fig.  39  shows  a  four-part  ring  armature  of  the 
closed  coil  type.  In  this  can  be  shown  more 
clearly  than  was  possible  In  the  drum  armature 
drawing  Fig.  35,  how  the  various  coils  are  con- 
nected together  and  to  the  commutator  in  the 
closed  coll  type  of  armature. 

Of  course  in  order  to  have  the  greatest  output 
possible,  whether  the  armature  be  drum  or  ring 
winding,  open  or  closed  coll  type,  the  whole  of 
the  surface  of  the  core  Is  overwound  with  wire 
and  this  winding  is  divided  up  Into  as  many  coils 
as  the  designer  desires,  the  two  ends  of  each  coil 
being  connected  to  appropriate  commutator  seg- 
ments, and  if  of  the  closed  coll  type  also  to  the 
ends  of  the  adjacent  coils.    In  the  closed  coil  ring 


armature,  Fig.  40  shows  how  the  winding  is  really 
one  continuous  coll  all  the  way  around  the  ring, 
its  two  ends  finally  being  joined  together.  Then 
the  number  of  turns  of  wire  that  shall  constitute 
a  coll  having  been  determined  on,  the  continuous 
coil  is  tapped  at  those  intervals  and  connected  by 


FIGS.   31    AND   3-. 

means  of  a  short  piece  of  insulated  copper  wire 
with  a  commutator  bar  or  segment,  as  is  also 
shown  in  Fig.  40. 

Now  since  the  core  of  a  ring  armature  may  be 
regarded  as  a  cylinder  just  like  that  used  in  the 
drum  armature  with  its  center  cut  out,  it  is  evi- 
dent that  the  former  must  be  given  a  larger  diam- 
eter in  order  to  give  it  the  same  capacity  for 
carrying  lines  of  force,  and  the  latter  instead  of 
cutting  directly  across  from  pole  to  pole  of  the 
magnet  as  they  do  in  the  drum   armature,  In  the 


ring  armature  follow  the  iron  in  preference  to  the 
shorter  path  through  the  air  space  In  the  center, 
Fig.  41. 

The  fact  that  the  ring  armature  must  be  of 
larger  diameter  than  the  drum  armature  for  the 
same  capacity  prohibits  Its  use  where  the  great- 
est power  Is  required   in   the  smallest    possible 


FIG.  3G. 
space,  and  since  in  the  street  car  motor  this  Is.  a 
first  requisite,  we  never  sea  the  ring  armature  em- 
ployed. On  the  other  hand,  in  machines  of  great 
size,  such  as  street  railway  generators.  It  is  more 
frequently  employed  than  the  drum  armature, 
chiefly  for  structural  reasons. 

CONSEQUENT  POLES  AND  MULTIPOLAR  FIELD 
MAGNETS. 

Heretofore    in    considering    magnets   we   have 
dealt  only  with  those  of  a  straight  bar,  or  horse- 


FIG.  37. 
shoe  shape,  having  two  poles,  or  the  closed  iron 
ring,  with  the  closed  magnetic  circuit  having  no 
poles  at  all.  Before  proceeding  further  it  may  be 
well  to  speak  of  two  other  forms  frequently  used 
both  In  dynamos  and  motors.     Suppose  we  have  a 


closed  magnetic  circuit  as  In  Fig  43,  and  place 
upon  it  on  one  side  a  coll  with  a  current  passing 
around  it  so  as  to  make  Its  upper  portion  a  north 
pole  and  its  lower  portion  a  south  pole.  If  nothing 
more  were  done,  the  lines  of  force  would  flow 
around — part  of  them  through  the  armature  and 
perhaps  a  greater  portion  would  flow  around 
through  the  other  leg  on  the  right.  All  these 
latter  would  be  lost,  so  faras'our  armature  Is  con- 
cerned. But  if  we  place  a  second  coil  so  as  to 
make  the  upper  part  of  the  magnet  a  north  pole 
also,  It  win  drive  these  lines  back  and  send  addi- 
tional lines  of  its  own  in  the  same  dire,clion.  In 
fact  the  effect  of  the  two    coils  working  in  oppo- 


FIG    38. 

sltlon  is  to  make  two  north  poles  adjoining  each 
other  above  and  two  south  poles  adjoining  each 
other  below,  as  shown  in  Fig.  43.  As  like  poles 
repel  each  other  their  lines  cannot  pass  each  other 
but  are  forced  to  take  the  path  indicated.  When 
the  direction  of  the  current  in  two  legs  of  a  mag- 
net is  such  as  to  bring  two  poles  of  the  same  kind 
together,  the  latter  are  called  consequent  poles. 

It  is  possible,  therefore,  in  any  piece  of  soft  iron 
such  as  a  closed  ring  for  instance,  by  dividing  the 
winding  up  into  any  number  of  colls  and  passing 
the  current  through  adjacent  coils  In  opposite  di- 
rections, to  make  a  magnet  of  as  many  number  of 
poles  as  is  desired.  In  a  closed  ring  or  equivalent 
shape,  with  a  single  coll,  if  there  be  no  leakage  of 
lines  across  from  one  side  to  the  other,    there   will 


FIGS.   39  AND  40. 

be  no  poles  at  all.  If  there  be  two  coils  upon  this 
ring  through  which  the  current  passes  so  as  to 
compel  the  lines  of  force  to  pass  around  in  oppo- 
site directions  since  the  lines  induced  by  one  coil 
cannot  pass  through  the  other  coll,  the  lines  due 
to  both  coils  will  have  to  seek  another  path  and 
will  etherge  from  the  ring  somewhere  between  the 
two  coils  and  jumping  across  to  the  other  side 
along  the  path  offering  the  least  resistance,  re- 
enter the  ring  again,  producing  consequent  poles 
as  already  dlsoribed  and  illustrated  in  Fig.  42. 

If  we  take  an  iron  ring  and  wind  it  as  in  Fig. 
43,  with  four  colls  ABCD,  connecting  them  up  so 
that  the  current  will  travel  around  the  ring  in  the 


FIG.  41. 
directions  Indicated  by  the  arrows,  we  find  that 
the  directions  of  the  currents  In  colls  A  and  B  if 
looked  at  from  a  point  in  the  ring,  midway  be- 
tween the  two  will  be  in  the  opposite  direction  to 
the  travel  of  the  hands  of  a  clock.  Therefore 
both  currents  tend  to  make  the  space  between 
them  a  north  pole.  Moving  along  now  and 
placing  ourselves  In  the  ring  again  between  coils 
A  and  B  and  looking  toward  U,  the  current  is 
found  to  be  flowing  around  the  ring   In   the   same 
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direction  as  the  hands  of  a  clock.  That  end  of 
the  coll  i)  at  which  we  are  looking  is  therefore  a 
south  pole.  Turning  arouad  and  looking  at  the 
end  of  coil  A  nearest  to  us  we  find  that  the  cur- 
rent as  we  see  it  from  this  point  of  view  is  also 
circling  around  in  the  direction  of  the  hands  of  a 


FIG.   4'3. 

clock,  so  that  this  end  of  ^-1  must  alsoibe  a  south 
pole.  We  might  have  known  this  without  look- 
ing at  it,  for  if  the  other  end  of  .4  was  a  north 
pole  this  end  must  be  a  south  pole.  We  find  that 
the  two  adjacent  ends  of  the  colls  .1  and  B  are 
south  poles,  so  the  space  between  them  will  be 
consequent  south  poles.  In  like  manner  we  will  find 
consequent  north  poles  between  B  and  C  and  con- 
sequent south  poles  between  C  and  J)  as  lettered 
in  the  diagram.  Thus  we  have  a  magnet  with 
four  poles — two  south  poles  and  two  north  poles. 
A  magnet  having  but  two  poles  such  as  described 
ia  the  earlier  chapters  and  also  in  Fig.  43  (for  the 


places  of  amusement,  thereby  keeping  the  tracii 
clear  and  dispensing  with  the  old  way  of  passing 
out  in  single  file.  Conductors  can  discharge  pas- 
sengers on  one  side  where  there  Is  danger  of  cars 
approaching  from  the  opposite  direction. 

In  oases  where  ordinances  require  street  car 
companies  to  close  the  side  of  cars  next  the 
opposite  track,  this  car  will  be  found  to  meet  all 
such  requirements  for  by  letting  the  windows 
remain  up,  and  pulling  down  the  panels  the 
barrier  against  entrance  or  exit  on  that  side  of 
the  car  is  complete.  The  step  below  the  panels 
swings  up  against  the  side  of  the  oar. 

The  style  of  the  Duplex  car  is  In  general  ap- 
pearance similar  to  that  of  other  cars  except  in 
the  slight  curving  of  the  body,  which  adds 
strength,  the  slides  or  panels  being  made  of 
strong  material  in  circular  form  moving  in  ways 
to  the  top  of  the  oar  when  open,  and  are  in  no 
way  a  disfigurement;  and  when  closed,  to  all   ap- 


FIG.   43. 
two  consequent  poles  are  counted  as  one)  is  called 
a  "bi-polar"  magnet  and  a  masnet   having   more 
than  two  poles,  as    shown    In   Fig.  43  is  called  a 
"multi-polar"  magnet. 


A  COMBINATION  OPEN  AND   CLOSED    CAR. 


The  Duplex  Car  Company  of  Boston  is  making 
a  car  of  which  the  accompanying  cuts  show  In  de- 
tail the  construction.  It  can  be  opened  and  closed, 
making  it  a  summer  or  winter  car;  should  a  storm 


many  of  the  European  tramways  with  wheels  and 
axles  of  their  manufacture — the  wheels  being  of 
entirely  different  construction  from  anytliing  used 
here — and  believing  the  wheel  manufactured  by 
his  company  if  properly  brought  to  the  attention 
of  the  American  street  railway  public  would  re- 
ceive consideration,  Mr.  Arbel  decided  to  estab- 
lish an  American  ofiloe  for  the  sale  of  wrought 
iron  fprged  centers  for  tramway  use,  as  manu- 
factured by  his  establishments  in  France.  This 
office  has  been  placed  in  charge  of  Wm.  Hazleton, 
3rd,  whosi  headquarters  are  in  the  Havemeyer 
Building,  New  York  City.  One  of  the  finished 
wheels  is  shown  in  the  accompanying  illustration. 
It  is  a  well-known  fact  that  cable  and  electric 
traction  Is  much  more  severe  on  wheels  than  is 
steam  road  service,  the  former  having  to  operate 
on  the  surface,  where  mud,  grit  and  dirt  have  to 
be  run  through,  the  wheels  being  continually 
subjected  to  the  action  of  the  brake  on  account 


AEBEL  CAK  WHEELS  COMPLETE. 


pearances,  the  car  ia  the  same  as  the  present  style. 
The  economy  to  street  railway  companies  is 
claimed  to  be  in  lessening  the  number  of  cars, 
requiring  only  a  sufficient  number  of  extra  ones 
to  keep  the  rolling  stock  in  good  repair,  saving 
the  expense  of  a  full  equipment  of  summer  cars, 
ground,  extra  storage,  buildings,  insurance  and 
the  necessary  changes  of  motors,  etc. 


FKENOH  CAR  WHEELS  FOR  AMERICAN 
SERVICE. 


Mr.  Pierre  Arbel,  a  delegate  of  the  French  gov- 
ernment to  the  Columbian  Exposition  and  one  of 
the   directors    of    the    Arbel    Establishments  of 


of  frequent  stops.  Surface  roads  are  compelled 
to  follow  the  lines  of  streets  in  cities  necessitating 
many  sharp  curves,  where  guard  rails  are  usually 
employed.  In  steam  roads  the  route  is  usually 
laid  out  in  as  direct  or  straight  a  line  as  possible, 
a  suitable  roadbed  is  constructed,  the  rails  being 
well  elevated  above  the  ground  The  importance, 
therefore,  of  securing  a  wheel  which  is  strong  and 
durable,  one  which  will  give  increased  mileage 
and  traction  over  the  so-called  standard  wheel  as 
used  in  America  to-day,  should  receive  careful 
consideration  and  investigation  from  owners  of 
street  railway  properties.  Wheel  mmufacturers 
have  experimented  in  many  ways  for  the  purpose 
of  Increasing  the  life  of  their  wheels.     The  merits 


FIG.  1.      DUPLEX  CAR  CLOSED. 

beat  on  one  side,  that  side  can  be  closed  without 
interfering  with  the  passengers,  and  the  other 
side  remain  open.  When  sudden  changes  In  the 
\veather  occur,  it  can  be  closed  at  once,  or  the 
forward  half  of  the  car  can  be  closed  and  rear 
half  remain  open,  accommodating  all  passengers 
alike.  The  windows  are  free  to  move  upward  in- 
dependent of  the  panel.  By  throwing  open  one 
side,  passengers  can  be  discharged  at  once  at 
depots,  fairs,  ball  grounds,  race    tracks,   and    all 


France,  was  somewhat  surprised  at  the  magnitude 
of  the  street  railway  business  in  the  United 
States,  which  he  carefully  Investigated  during 
his  six  months'  sijourn  in  this  country.  During 
his  stay  here  he  personally  visited  many  railway 
companies,  with  a  view  to  ascertaining  the 
meritsof  the  cast  iron  wheel  with  chilled  rim,  as 
well  as  other  combination  wheels  in  use.  The 
Arbel  Establishments  being  one  of  the  largest 
manufacturers  of  wheels  abroad,  having  supplied 


PIG.   3.      DUPLEX  CAK  OPEN. 

of  cast  steel  wheels,  combinations-  of  cast  iron 
centers  with  steel  tires— rubber  being  inserted  in 
some  cases  in  the  hub  and  in  others  between  the 
center  and  the  tire — and  many  other  forms  have 
been  tried.  The  standard,  however,  seems  to  be 
the  cast  iron  wheels  with  chilled  rim. 

Wrought  iron  wheels,  it  is  claimed  possess  the 
following  important  points  of  superiority  which 
the  other  wheels  lack:  1st,  owing  to  their  excep- 
tional resistance,  they    are    much    stronger    and 
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more  secure;  2d,  they  admit  of  the  use  ot  Inter- 
changeable steel  tires  of  a  superior  qualltj';  3d, 
the  rolling  surface  of  the  steel  tire  when  worn  can 
be  re- turned  at  little  cost  and  alwaj-s  kept  in  good 
condition,  thus  obviating  the  jars  caused  b}'  tires 
which,  owing  to  service,  are  no  longer  perfectly 
true,  or  which  have  become  flattened  in  conse- 
quence of  the  action  of  the  braise;  4th,  better 
traction  is  obtained  by  their  use,  they  are  lighter 
in  weight,  the  bralie  grips  the  wheel  better  and 
stops  the  car  more  quickly;  5th,  when  the  tire  has 
become  too  thin  to  admit  of  being  turned  up,  it 
can  be  easily  replaced,  and  at  slight  cost. 

It  is  further  claimed  that  the  spoked  wrought 
iron  wheel  with  steel  tire  Is  admirably  fitted  for 
long  service:  it  gives  rise  to  no  noise  when  turn- 
ing curves,  better  traction  is  obtained,  and  it 
shows  minimum  wear  upon  the  rails. 

It  is  well  known  that  steel  tires  on  locomotives, 
sleeping,  parlor  and  dining  cars  in  steam  ser- 
vice have  made  over  .500,000  miles;  it  is  claimed 
therefore  that  it  is  reasonable  to  assume  that  in 
street  railway  service,  they  should  make  at  least 
200,000  miles.  The  average  mileage  made  by  an 
electric  car  in  street  railway  service  may  be  safely 
placed  at  100  miles  per  day,  or  36,300  miles  per 
year,  say  40,000.  A  steel  tire,  giving  200,000 
miles,  equals  5  years'  service.  One  reason  why 
steel  tire  makers  are  reticent  on  the  guarantee 
question  is  due  to  the  fact  that  steel  tires  for 
street  railway  service  have  not  been  used  in 
America  long  enough  and  in  a  sufficient  number 
of  places  for  them  to  ferm  any  reliable  opinion 
from  records  absolutely  made.  It  is  said  that 
a  record  of  over  120,000  miles  has  been  made  in 
an  American  city,  with  steel  tired  wheels  in  street 
railway  service. 


A  COUNTRY  ELECTRIC    ROAD   IN  ILLINOIS. 


The  Rock  River  Electric  Rillway  Company  Is 
the  official  title  of  an  organization  of  capitalists 
and  railwaj'  men  who  will  build  an  electric  line 
along  the  Rock  river  to  connect  Rockford  with 
Dixon.  The  line  will  be  about  40  miles  in  length 
and  will  pass  through  Grand  Ditour,  Oregon  and 
Byron.  It  will  be  almost  exclusively  a  country 
road  and  will  be  used  by  the  farmers  for  the  trans- 
portation of  produce.  M.  K.  Bowen,  of  the  Chi- 
cago Cit3' Riil  way  Company,  and  Clift  Wise,  of 
the  Complete  Electric  Construction  Compiny,  are 
Interested  in  the  project.  Four  water  power 
plants   will  furnish  electricity  for  the  line. 


Cleveland   Car   Shops   Burned. 


The  machine  shop  of  the  Cleveland  Electric 
Railway  lucated  In  the  rear  of  the  disused  power 
station  on  Pearl  Street  was  destroyed  by  fire  on 
March  21.  It  is  assumed  that  the  fire  was  of 
Incendiary  origin.  The  loss  is  about  $3.5,000  on 
the  building  and  its  contents.  There  were  de- 
stroyed seven  railway  motors,  several  machine 
tools,  tools  belonging  to  workmen,  and  two  en- 
gines. 


NEW  PtTBLICATIONS. 


Tub  E(/ECTrio  Tkansfoumation  of  Powkk  and 
ITS  Ai'i'LicATiON.  )iy  fill-;  Elkctiiic  Motou,  by 
Philip  Atkinson,  A.  M.  Ph.  D.,  233  pp  lUus- 
Iraled.  Published  by  I).  Van  Nostrand  &,  Co., 
New  York.     I'rice  »2. 

This  la  the  latest  addition  of  Dr.  Atkinson  to 
his  scries  of  electrical  books  which  have  enjoyed 
no  Hill'-  fKjpularlly.  The  book  will  be  valuable 
to  a  ^rcal  many  readers  who  will  find  here  much 
loformatloD  that  outside  of  it  must  be  looked  for 
pallcDlly  In  Ihc  flics  of  street  railway  and  elec- 
trical periodicals.  The  design  of  the  book  is  such 
as  t/j  appeal  to  the  reader  who  dreads  too  tech- 
nical descriptions  and  mathematical  formul.i'.  It 
presents  In  plain  language  the  essential  facts  re- 
garding the  means  by  which  electricity  Is  used 
for  transnolulng  and  transforming  power. 
The  first  part  of  the  book  contains  an  exposition 
of  the  principles  which  underlie  the  conslruclion 


and  operation  of  stationary  motors,  and  descrip- 
tions of  various  types  of  commercial  machines. 
The  explanations  are  such  that  the  general  reader 
will  need  no  reference  book  to  enable  him  to  com- 
prehend the  author's  descriptions.  A  large  part 
of  the  volume  is  devoted  to  the  electric  railway 
from  which  a  good  idea  of  the  general  equipment 
and  the  method  of  operating  overhead  trolley 
lines  may  be  gained.  Brief  references  are  made 
to  the  several  conduit  and  storage  battery  sj'S- 
tems,  and  to  elevated  and  underground  electric 
railways.  It  is  noticeable,  however,  that  no  ref- 
erence is  made  to  the  Intramural  railway  at  the 
World's  Fair,  which  is  a  rather  surprising  omis- 
sion, as  the  volume  did  not  appear  until  late  in 
the  fall  of  1893, 

Practical  Engineehs  Pocket  Book  and  Diary 
FOR  1894,  edited  by  W.  H.  Fowler;  325  pp.; 
price  Is.  6d.  Published  by  the  Technical  Pub- 
lishing Company,  Limited,  Manchester,  Eng- 
land. 

This  little  handbook  seems  to  be  an  excellent 
compilation.  Into  its  250  reading  pages 
is  crowded  a  vast  deal  of  matter,  which  is 
arranged  in  convenient  form  for  instant  reference. 
It  would  be  difficult  to  name  a  book  containing 
such  a  great  variety  of  engineering  information 
that  could  be  procured  at  so  reasonable  a  price. 


Comments  and  Views  of  Contemporaries. 


Need  of  Life  Savikg  Appliances, — The  list  of 
casualties  from  street  cars  has  been  something 
awful  *  ■■■  *  *  and  there  Is  no  hope  that 
they  will  be  lessened  unless  every  car  is  so  fitted 
that  it  actually  cannot  run  over  anyone.  Cars 
must  run  at  a  high  rate  of  speed,  and  there  will 
be  more  of  them  as  time  goes  on.  New  lines  are 
being  projected  all  over  the  county,  and  in  course 
of  time  there  will  be  hardly  a  street  that  will  not 
be  traversed  or  Intersected  by  oar  lines.  It  is 
necessarj-  that  Improvements  in  life-saving  at- 
tachments should  keep  pace  with  the  growth  of 
rapid  transit  lines,  if  the  tale  of  destruction  is  to 
be  lessened.  We  do  not  want  to  pay  too  great  a 
price  in  human  life  for  rapid  transit,  nor  is  there 
any  need  that  we  should.  If  the  Inventions  at  hand 
are  used  by  the  companies.  This  is  an  inventive 
and  progressive  age,  and  it  is  not  necessary  that 
lives  should  be  ground  out,  no  matter  how  fast 
may  be  the  travel  on  the  public  streets.  It  is  only 
a  question  of  care, — Philadelphia  Press. 


NEW  ENGLAND  NOTES. 


[From  Oar  Special  Correspondent.) 

Trouble  With  Employes. — The  dispute  that 
has  existed  for  some  little  time  past  between  the 
Lynn  and  Boston  Railroad  Company  and  its  em- 
ployes is  not  terminated  yet,  as  Mr.  E.  C.  Foster, 
manager,  objects  to  the  terms  submitted  by  the 
Federation  of  Labor  to  the  company.  With  a 
view  to  reaching  a  settlement  Mr.  Foster  has  sub- 
mitted to  the  members  of  the  organization  a 
counter  proposition  regarding  salary  and  hours  ot 
labor.  In  substance  this  proposition  is  the  same 
as  the  agreement  offered  by  the  Surface  Street 
Railway  Association.  This  proposition  Is  by  no 
means  agreeable  to  the  Federation  of  Labor 
whose  members  emphatically  declare  they  will 
either  work  under  their  own  agreement  or  none. 
The  question  at  issue  is  whether  the  company  will 
recognize  one  or  two  labor  organizations. 

New  Line  to  Lynn. — Work  began  Monday 
morning  on  the  extension  of  the  Wakefield  and 
Stoneham  street  railway  system  to  Lynn.  The 
road  will  be  completed  in  about  a  fortnight. 
Orders  have  been  placed  with  the  General  Elec- 
tric Company  for  complete  equipments  for  four 
new  open  cars  and  a  new  horse  car.  The  latter  is 
the  first  one  of  its  kind  ever  run  on  an  electric 
road.  Everything  on  this  extension  is  to  be  of 
the  best  and  most  modern  type. 

An  E.vtensive  Suisurhan  System. — One  of  the 
most  successful  electric  street  railways  in  this 
state  is  the  Qulncy  and  Boston  system  which, 
starting  from  Neponset,  the  most  southerly 
point  in  the  city  of  Boston  proper,  runs  through 
Atlantic,  Wallaston,  Qulncy  to  North  Weymouth 
in  one  direction,  to  West  (Juincy  in  another,  and 
to  the  popular  seaside  resort  known  as  Manet 
Beach  In  anoth(!r.  There  are  twelve  miles  of 
track  In  all,  and  the  entire  road  Is  so  well  pat- 
ronized and  ably  managed  that  it  Is  a  financial 
.success.  Extensions  will  bi^  made  and  It 
will  be  but  a  short  time,  ere  the  connecting  link 
will  bi.'  completed,  which  will  form  a  continuous 
line  from  Brockton  to  Boston,  a  distance  of 
Iwcnly-two  miles.     Many   of   the  shoo  towns  ad- 


jacent to  Brockton  are  already  connected  and  a 
good  business  Is  being  done  on  all  the  main  and 
Intersecting  lines. 

^s^ - 

FINANCIAL  DEPARTMENT. 


Financial  Notes. 


Receiver  for  Marion  (Ind  )  Railway.  — Howard  Cale 
of  Indianapolis,  has  been  appointed  receiver  of 
the  Queen  City  Electric  Railway  Company,  of 
Marion,  Ind.,  on  application  of  Russell  B.  Harrison 
who  rejiresented  certain  bondholders.  The  com- 
pany was  organized  about  a  year  ago  with  $1.50,- 
000  stock,  $30,000  of  which  was  preferred  and 
$100,000  bonds.  Mr.  Harrison,  who  owns  one 
thousand  shares  of  the  stock,  alleges  that,  owing 
In  defective  construction,  the  road  has  been  un- 
able to  earn  the  interest  on  the  bonds,  the  second 
and  third  Installments  of  which  are  now  due  and 
unpaid;  that  he  has  paid  out  of  his  own  pocket 
$3,713. 10  running  expenses  of  the  road.  He  asks 
that  this  amount  be  allowed  him,  with  interest 
thereon,  as  a  preferred  claim.  There  are  other 
claims  against  the  company,  he  says,  amounting 
to  $2,500.  A  receiver  is  necessary,  he  urged,  to 
preserve  the  property.  The  General  Electric 
Company  and  the  Metropolitan  Trust  Company, 
of  New  York,  were  also  made  defendants  in  the 
suit.  April  2  was  fixed  as  the  day  for  the  final 
hearing. 

Street  Railway  Stocks, — Valentine  &  McAvoy 
bankers  and  brokers,  184  Dearborn  street,  Chi- 
cago, said  yesterday;  Street  railway  securities 
have  been  active  and  very  strong  at  materially 
higher  prices.  Both  West  and  North  Chicago 
have  been  well  bought  and  hold  their  advance. 
The  new  tunnel  of  the  West  Chicago  company 
will  be  opened  in  a  few  weeks  and  will  add 
materially  to  the  receipts  of  the  company.  With 
returning  confidence  on  all  sides  we  do  not  look 
for  lower  prices  but  think  a  gradual  improvement 
is  assured.  The  feeling  in  Philadelphia  in  local 
securities  is  decidedly  hopeful  and  buying  orders 
have  developed  in  Metropolitan  and  Philadelphia 
tractions  as  well  as  in  others  and  have  resulted  in 
higher  prices.  The  Philadelphia  Traction  Com- 
pany is  working  actively  on  several  of  Its  lines 
and  it£  expected  the  trolley  will  be  started  shortly 
with  consequently  larger  earnings.  A  number  of 
the  Philadelphia  financial  institutions  are  buying 
underlying  bonds  on  the  traction  systems  and 
they  are  considered  as  likely  to  advance. 

Consolidation  of  Chester  (Pa.)  Roads. — The  con- 
solidation of  all  the  roads  centering  in  Chester 
has  been  efl'eoted  by  Col.  S.  A.  Dyer,  president  of 
the  Union  Railway  Company.  These  railways 
are  the  Chester  Street  Railway  Company,  Chester 
&  Media  Railway  Company,  the  Chester,  Darby 
&,  Philadelphia  Company,  and  the  Union  Railway 
Company.  All  these  lines  will  be  under  one  man- 
agement and  the  consolidated  company  will  be 
known  as  the  Chester  Traction  Company. 

Execution  Against  Sioux  City  Railway. —  An  execution 
was  Issued  March  23  for  the  sale  of  the  Sioux  City 
Street  Railway  company's  equipment  and  fran- 
chises. The  execution  is  in  favor  of  the  Fidelity 
Loan  and  Trust  company  of  Sioux  City,  trustees 
for  first  mortgage  bonds  amounting  to  $525,000. 
The  bonds  are  mostly  held  in  New  York  and  New 
England.  The  date  of  sale  is  not  fixed,  but  it  is 
expected  to  be  immediately  after  the  publication 
jierlod  of  three  weeks. 

Action  Against  Pueblo  Road. — The  State  Trust  Com- 
pany of  New  York  last  week  commenced  suit  In 
the  federal  court  against  the  Pueblo  (Colo.)  City 
Railway  Company,  asking  for  the  forciosure,  un- 
der direction  of  the  court,  of  a  trust  deed  to  se- 
cure the  payment  of  $500,000  first  mortgage  bonds. 
Application  for  this  procedure  Is  made  by  F.  S. 
]3angs,  president,  and  J.  Q.  Adams,  secretary,  of 
the  trust  company. 

Westinghouse  Earnings. — The  Boston  Beacon  esti- 
mates that  the  net  earnings  of  the  Westinghouse 
lOlectrlc  Company  for  .lanuary  were  between 
$125,000  and  $150,000,  or  at  the  rate  of  over  15 
per  cent,  per  annum  uf  on  its  total  capitalization. 

Sale  ol  Nashville  United  Electric. — The  sale  of  the 
Ijroperty  of  the  United  Electric  Railway  Co.,  of 
Nashville,  will  take  place  April  18. 

New  Incorporations. 


Portland,  Ore— The  Portland  Traction  Company 
has  been  Incorporated.  The  capital  stock  Is 
$100,000,  of  which  $333,000  has  been  subscribed. 
It  Is  understood  the  new  corporation  Is  composed 
of  the  bondholders  of  the  cable  line.  The  bonds 
of  the  Company  amount  to  $400,000,  which  is  the 
amount  of  the  capital  stock  of  the  new  corpora- 
tion. The  bondholders  are  now  pushing  the  liti- 
gation III  which  the  road  Is  involved,  and  It  Is 
probably  to  facilitate  this  that  the  new  company 
has  been  Incorporated. 
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Boston,  Mass. — Reynolds  T.  White  has  petitioned 
the  city  for  a  franchise  permitting  him  to  build 
and  operate  an  elevated  road  in  Boston  and  its 
suburbs.  Mr.  White  proposes  to  construct  a 
double  track  belt  line,  covering  a  total  distance  of 
3+ miles,  around  the  congested  district  of  Boston 
proper,  without  traversing  either  Washington  or 
Tremont  streets,  and  to  have  various  suburban 
lines  come  into  the  city  and  make  a  circle  upon 
the  belt  line,  leaving  passengers  from  any  suburb 
within  at  most  five  minutes'  walk  of  an}'  part  of 
the  principal  business  district.  The  capitalists 
associated  with  Mr.  White  are  Hon.  A.  P.  Martin, 
David  S.  Packard,  George  R.  Chapman,  Herbert 
B.  Church,  J.  Henry  Norcross,  Walter  L.  Emery, 
E.  S.  Williams,  Clarence  A.  Dorr,  Chas.  U. 
Brown,  Rufus  P.  Kingman,  John  J.  Whipple,  J. 
G.  Mackintosh,  E.  Howard  Gay,  James  E.  Potter, 
Eustls  J.  Fletcher,  Everett  T.  Packard,  George 
T.  Cunningham,  William  H.  Emery,  Chauncey 
Coon  and  Edward  M.  Prlndle. 

Philadelphia,  Pa.— The  new  oar  house  built  by 
the  Electric  Traction  Company  for  the  Tenth  and 
Eleventh  streets  line,  at  Twelfth  and  Susque- 
hanna avenue,  is  finished  and  tracks  are  being 
laid  within  it.  The  building  is  of  brick,  about 
335x81  feet,  with  iron  trusses  supporting  the  roof, 
which  is  of  corrugated  iron  and  glass  in  which 
wire  net  is  embedded.  At  the  power  station,  on 
Hutchinson  street,  below  Oxford,  the  work  of 
installing  the  boilers  is  about  finished,  and  one  of 
the  engines  has  been  set.  The  street  work  on 
Tenth  and  Eleventh  streets  is  nearly  completed. 
It  is  likely  that  trolley  cars  will  be  in  operation 
on  the  Tenth  and  Eleventh  street  line,  if  no  unex- 
pected delays  ensue,  by  May  1. 

St.  Louis,  Mo. — Almost  the  entire  right  of  way 
has  been  obtained  for  the  Kirkwood  Electric  Rail- 
way, which  will  be  a  nine-mile  road  from  St.  Louis 
to  kirkwood  and  Meramc  Highlands.  The  road 
will  be  almost  a  straight  line,  and  it  will  pass 
through  all  the  densely  populated  suburbs  be- 
tween Kirkwood  and  St.  Louis.  The  town  of 
Kirkwood  has  granted  a  SOyear  franchise  to  the 
company.  Work  will  commence  In  a  few  days. 
J.  D.  Houseman,  Jr.,  is  the  projector  of  the  en- 
terprise. 

Easton,  Pa.— The  Easton  Transit  Company  has 
awarded  a  contract  for  an  extension  of  its  line 
from  Fourth  and  Washington  Streets  to  Chain 
Dam  Island,  a  pleasure  resort,  three  miles  up  the 
Lehigh  river.  The  road  will  be  completed  in  sea- 
son for  operation  this  year.  The  company  will 
also  complete  its  lines  in  South  Easton  and  will 
then  be  able  to  run  cars  in  both  directions  con- 
tinuously through  the  length  of  both  Easton  and 
South  Easton. 

Grand  Rapids,  Mich.— The  Consolidated  Street 
Railroad  company  has  purchased  the  North  Park 
steam  dummy  line.  The  purchase  not  only  in- 
cludes the  railway  but  the  summer  resort  of  North 
Park,  comprising  fourteen  acres.  The  new  line 
win  be  operated  by  the  dummies  until  May  1  by 
the  old  company.  At  that  time  an  electrical  sys- 
tem which  is  to  be  introduced  will  be  finished 
and  the  dummies  will  be  abandoned  and  motor 
cars  will  give  a  ten  minute  service. 

Spartanburg,  S.  C. — It  is  announced  that  several 
northern  capitalists  have  decided  to  build  a  line 
of  road  at  Spartanburg,  and  extend  it  to  the 
towns  of  Glendale,  Whitney  and  Clifton.  The 
line  will  be  about  twenty-six  miles  In  length,  con- 
necting three  factory  towns  with  Spartanburg. 
It  IS  also  proposed  to  utilize  a  water  power  on  the 
line  for  generating  electricity,  and  the  entire  line 
will  be  operated  by  that  power. 

Chicago,  III. — At  the  last  meeting  of  the  City 
Council  an  ordinance  was  Introduced  giving  the 
North  and  West  Chicago  street  railroad  compa- 
nies the  right  to  introduce  the  trolley  systems  on 
their  lines.  The  measure  was  proposed  as  an 
amendment  to  a  previous  ordinance  which  per- 
mitted the  installation  of  an  electrical  under- 
ground system  but  prohibited  overhead  wires. 
The  ordinance  was  made  a  special  order  for  the 
next  meeting. 

Adams'  Electric  Company's  Suit. — The  suit  of  the 
Adams  Electric  Company  of  St.  Louis  against  the 
Llndell  Riilway  Company  of  that  city  for  al- 
leged infringement  of  the  complainant's  patent 
method  of  centering  a  motor  over  an  axle,  will  be 
heard  by  Judge  Hallett  In  St.  Louis  on   April  20. 

Norwalk,  0. — The  Sandusky,  Milan  and  Norwalk 
Electric  Railway  Company  has  decided  to  build  a 
line  on  West  Main  street,  Norwalk.  The  com- 
pany's business  has  been  prosperous  during  the  first 
s!x  months  of  operation.  Daring  that  time  the 
road  earned  $1(1, .573  and  lis  operating  expenses 
were  $13,304  . 

Philadelphia,  Pa.— The  People's  Traction  Com- 
pany Is  pushing  its  work  in  all  branches.  The 
span  and  trolley  wires  are  being  stretched  on 
Fourth    and    Eighth  streets  and  poles  have  been 


erected  on  Green  street  and  Fairmount  avenue 
and  Norris  street  and  Sasquehanna  avenue. 
Contractors  will  soon  commence  to  lay  new  track 
on  these  streets. 

Detroit,  Mich. — Work  will  be  begun  within  three 
weeks  on  the  electric  railway  which  will  be  built 
from  the  terminus  of  the  Michigan  Avenue  line  to 
St.  Joseph's  Retreat,  a  distance  of  about  seven  and 
one-half  miles.  All  the  right  of  way  has  been 
secured.  EUwood  T.  Hance  is  one  of  the  princi- 
pal owners  of  the  proposed  railway. 

Waterloo,  N.  Y.  — The  Highway  Commissioners 
have  granted  the  Seneca  &  Waterloo  Electric 
Railway  Company  the  right  to  build  a  road 
through  the  turnpike  under  certain  restrictions. 
It  is  expected  construction  will  begin  as  soon  as 
the  season  opens. 

Phillipsburg,  N.  J. — The  council  has  passed  an 
ordinance  permitting  the  company  to  use  elec- 
tricity instead  of  horse  power  on  its  line,  and 
work  will  be  begun  this  season. 

Niagara  Falls,  N.  Y. — The  projectors  of  the  Ni- 
agara Falls,  Whirlpool  &  Northern  Electric  Rail- 
road Company  which  recently  obtained  a  fran- 
chise from  the  common  council  to  build  a  road  to 
the  Devil's  Hole,  intend  to  push  the  line  to  a 
speedy  completion. 

Newburgh,  N.  Y.— TheNewburgh  Electric  Rail- 
way Company  has  decided  to  commence  con- 
struction on  Its  road  within  a  short  time. 

Windsor,  Ont.— The  Windsor  Street  Railway  Com- 
pany has  decided  to  make  three  extensions  of  its 
system  at  a  cost  of  nearly  -$500,000. 

Philadelphia,  Pa. — The  Germantown  line  of  the 
Philadelphia  Traction  Company  was  put  in'vO 
operation  last  week. 

Sioux  City,  la. — The  work  of  converting  the  cable 
railway  into  an  electric  line  will  commence  at 
once. 

Minneapolis,  Minn. — Fire  destroyed  the  street  car 
barn  at  Second  street  and  Eleventh  avenue  on 
March  33. 

Warren,  N.  H. — An  electric  railway  from  Warren 
to  the  summit  of  Mount  Moosilaukee  has  been 
projected. 

New  York,  N.  Y.— The  1,047  horses  of  the  Third 
Avenue  Railroad  Company  have  been  sold  for 
about  $69,000. 


PERSONAL,. 


H  Waller  Brinckerhoff,  M.  Am.  Soc.  C.  E.,  has  re- 
signed the  position  of  principal  assistant  engineer 
of  the  Metropolitan  Traction  Company,  which  he 
has  held  during  the  construction  of  the  Broadway 
cable  road,  and  will  resume  his  practice  as  con- 
sulting civil  and  mechanical  engineer,  in  the 
office  of  Major  G.  W.  Mc Nutty,  room  334  Aldrlch 
court,  -15  Broadway,  New  York  City. 

John  L.  Martin,  of  Home  &  Martin,  Chicago,  rep- 
resentatives of  the  National  Electric  Company, 
met  with  a  painful  accident  last  week.  He  fell 
at  one  of  the  suburban  stations  of  the  Illinois 
Central  railroad  and  the  wheels  of  a  coach  passed 
over  his  left  arm,  making  amputation  necessary. 

John  Walker,  who  has  been  known  the  country 
over  as  the  founder  of  the  Walker  Manufacturing 
Company,  of  Cleveland,  has  accepted  the  po- 
sition of  general  manager  of  the  Fraser  &  Chal- 
mers Company,  of  Chicago. 

Mr.  George  E  Pratt  of  the  Jackson  &  Sharp  Com- 
pany, Wilmington,  Del.,  was  In  New  York  last 
week  and  spoke  encouragingly  of  the  outlook  for 
business.  He  says  his  company  is  qalte  busy  in 
the  street  car  department. 


TRADE  NOTES. 


The  McGurre  Manufacturing  Company,  of  Chicago,  is 
making  four  steel  frame  trucks  for  the  Johnson 
Company,  -Johnstown,  Pa.  The  trucks  are  in- 
tended to  carry  the  electric  rall-weldlng  machines 
of  the  latter  company,  and  are  constructed  to  run 
on  any  gauge  of  track  varying  from  3  feet  0  inches 
to  5  feet  3  Inches.  This  sounds  curiously,  but 
it  is  true.  An  ordinary  electric  car  wheel  Is 
used,  33  Inches  In  diameter,  3i-inch  tread,  finch 
flange.  There  Is  a  thread  cut  in  the  hub  three  to 
the  Inch,  10  inches  long,  and  the  keys  are  double 
jointed  and  so  arranged  that  they  can  readily  be 
takea  out  and  the  wheel  adjusted  to  any  giuge  of 
track  desired.  There  are  two  key-ways  cut  in  the 
hub,  and  two  key-ways  are  cut  in  the  axle  on  the 
quarter,  so  that  there  is  a  quarter  turn  adjust- 
ment. The  McGuire  Manufacturing  Company,  of 
Chicago,  which  was  selected  to  do  the  work,  has 
certainly  performed  it  in  the  most  creditable  way. 
The  McGuire  Company  has  also  built  within  the 
last  month  seventy  steel  frame  trucks  for  the 
Electric  Traction  Company,  Philadelphia,  fifteen 
for  Memphis,  Tenn.,  five  for  Davenport,  la., 
twelve  tor  the   Cicero  &  Proviso   electric  railway, 


Oak  Park,  111.,  and  has  orders  yet  unfilled  from 
the  Derby  street  railway,  Derby,  Conn.,  Buffalo 
&  Willlamsville  street  railway  Buffalo,  N.  Y.; 
Philadelphia,  Neville  Island  &  CoraopoUs  railway, 
Coraopolls.  Pa.;  Hamilton,  Grimsby,  &  BeamvlUe 
railway,  Hamilton,  Ont.;  Sandusky,  Milan  &  Nor- 
walk Street  Railway  Company,  Sandusky,  O.; 
Philadelphia  &  Delaware  County  railway,  Phila- 
delphia, Pa.,  and  others. 

The  National  Water  Tube  Boiler  Company,  of  New 
Brunswick,  N  J.,  has  just  completed  the  Installa- 
tion of  3,500  horse  power  of  boilers  at  Youngs- 
town,  Ohio,  for  the  Ohio  Steel  Company.  This 
boiler  plant  is  considered  by  experts  to  be  a  model 
one,  embodying  all  the  Improvements  of  modern 
mechanical  construction,  and  the  results  will  be 
carefully  noted  by  iron  and  steel  manufacturers 
throughout  the  country.  The  boilers  are  ar- 
ranged in  units  of  a  little  over  300  H.  p.  each, 
have  automatic  smoke  consuming  furnaces,  auto- 
matic carriers  and  feeders,  and  every  provisloa 
for  convenient  handling  of  fuel.  The  same  com- 
pany purchased  the  National  boilers  which  were 
used  in  the  World's  Columbian  Exposition  at 
Chicago,  and  these  boilers  are  now  being  delivered, 
and  win  soon  be  erected.  These,  together  with 
those  just  erected,  will  give  a  total  of  over  4,000 
horse  power.  The  National  boilers  are  very  heavy 
in  comparison  with  others  and  the  4,000  h.  p. 
referred  to  required  for  their  transportation  about 
36  large  freight  cars. 

E.  J.  Spencer  has  severed  his  connection  with  the 
General  Electric  Company  and  has  established 
himself  at  513  Security  Building,  St.  Louis,  as 
consulting  and  contracting  electrical  and  mechan- 
ical engineer.  Mr.  Spencer's  experience  of  nearly 
nine  years  In  the  Corpsof  Engineers  of  the  United 
States  Army,  of  three  years  of  special  work  at 
the  factories  of  the  'Thomson-Houston  Electric 
Company,  at  Lynn,  Mass.,  and  then  latterly  of 
more  than  a  year  In  charge  of  the  installation, 
maintenance  and  removal  of  exhibit  and  con- 
tract material  of  the  General  Electric  Company 
at  the  World's  Columbian  Exposition,  well 
equips  him  for  his  new  work.  Mr.  Spencer  is  a 
member  of  the  several  national  engineering  socie- 
ties. His  patrons  will  secure  the  benefits  of  a 
wide  experience  and  a  large  acquaintance  with 
the  work  of  the  leading  engineers  of  the  day. 

The  Berlin  Iron  Bridge  Company,  of  East  Berlin, 
Conn.,  Is  doing  considerable  iron  bridge  work  at 
the  present  time.  Among  other  contracts,  it  has 
17  signal  bridges  for  the  Boston  &  Maine  railroad; 
two  bridges  200  feet  long  for  the  town  of  Roibury, 
Conn.,  a  bridge  400  feet  long  to  span  the  Connec- 
ticut river  at  Stratford,  N.  H.,  abridge  350  feet 
long  at  Turner,  Maine,  a  bridge  300  feet  long  at 
Houlton,  Maine,  and  a  bridge  300  feet  long  at 
Moosup,  Conn.  The  same  company  will  furnish 
the  iron  roof  for  the  new  car  barn  for  the  Colonial 
Electric  Street  Railway  Company,  of  Kingston, 
N.  Y. 

The  Ball  &  Wood  Company  has  Issued  a  large 
number  of  Invitations  asking  that  the  persons  to 
whom  they  are  addressed  visit  the  works  at 
Ellzabethport  on  March  31  to  Inspect  the  new  600 
horse  power  vertical  engine  previous  to  its  ship- 
ment to  the  Chicago  Edison  Company.  The 
engine  Is  new  In  deslgo  .ind  possesses  many  mvel 
features  of  interest. 

Frederick  Pearce,  of  New  York,  has  been  awarded 
the  contract  for  electrical  supplies  for  the  Police 
Department  of  the  city  of  Brooklyn  for  1894.  Mr. 
Pearce  is  the  Inventor  of  the  electric  signal  sys- 
tem now  in  successful  operation  on  the  Third 
avenue  cable  road  in  New  York,  which  was  re- 
cently illustrated  and  described  in  the  Street 
Railway  Gazette. 

To  Replace  Battery  Telephones. —The  Strowger 
Automatic  Telephone  Exchange  of  Chicago,  has 
ordered  one  hundred  No.  1  standard  magneto 
telephones  from  the  Western  Telephone  Construc- 
tion Company  of  Chicago,  to  replace  the  battery 
telephones  of  the  exchange  at  La  Porte,  Ind. 

The  Breeze  &  Mansfield  Company  has  been  ap- 
pointed agents  for  the  electrical  department  of 
the  Walker  Manufacturing  Company,  for  Penn- 
sylvania, Delaware  and  Maryland,  and  has  estab- 
lished headquarters  in  the  Betz  Building,  Phila- 
delphia. 

The  Manhattan  General  Construction  Company,  whose 
offices  are  at  50  Broadway,  N.  Y.,  and  Equitable 
Building,  Baltimore,  has  been  appointed  by  the 
Backeye  Electric  Company  as  its  sole  agent  for 
New  York  and  vicinity  and  Baltimore  and  vicin- 
ity. 

Railway  Equipment  Company's  Stock  to  be  Sold.— 
George  0.  Fairbanks,  assignee  of  the  Railway 
Equipment  Company,  Chicago,  will  receive  bids 
for  the  entire  unsold  stock  of  the  company  until 
April  4   at  5  p.  m. 

J.  H.  Shay,  of  the  Charles  Munson  Belting  Com- 
pany, Chicago,  is  in  the  east  this  week  on  the 
trail  of  several  Important  orders. 


152 


STREET  RAILWAY  GAZETTE. 


Mar.  31,  1894. 


RECORD  OF   STREET    RAILWAY    PATENTS. 


Patents  Issued  Marcli  13,  1894. 


516,188.     Electric  Railway.     Mark  VV.  Dewey,  Syra- 
cuse, N.  Y.,  assignor  to  the  Dewey  Corporation, 
same  place.     Filed  July  6,  1S89. 
In  an  electric  induction  railway,  a  source  of  irregular  or 
alternating   currents,  a   eonducior  extending    therefrom 
along  the   way,  a  movable  coil  in  electrical  connection 
with  the  conductor,  a  yehicle,  a   magnetic  device  on  the 
vehicle  to  move  the  movable  coil,  an  electric  conductor  on 
the  vehifUe  in  suitable  inductional  relation  to  the  coil,  and 
a  translating  device  connected  with  the  latter  conductor. 

516,266.     Street  Car  Fender.     Thos.   Davis,  Toron- 
to, Canada.     Filed  May  18,  1893. 
Angular  plates  connected    to  bars  and  held  in  a  normal 
position  by  springs  in  combination  with  other  springs  be- 


NO.    516,266. 
hind  said  plates,  arranged  to   act   as  buffers  when  an  ob- 
stacle is  struck.    (See  illustration) . 

516,374.  Closed  Conduit  Electric  Railway.  Frederick 
L.  King,  Chicago,  111.     Filed  May  5,  1893. 

In  an  electric  railway,  the  combination  of  a  metal 
chamber  provided  "with  a  movable  cover;  with  a  conductor 
an  insulating  base  piece  on  which  the  conductor  rests; 
two  pieces  of  bardeced  steel  resting  apon  each  side  of  the 
conductor,  and  an  insulating  superstructure,  having  an  in- 
clined or  dove-tailed  socket  for  retaining  the  conductor 
and  steel  pieces,  and  projected  against  the  inside  walls  of 
the  chamber.    (See  illustration. ) 

516,4-08.  Safety  Car  Fender.  (Jeorge  Q.  Seaman, 
Alexander  Wilson  and  William  Jones,  Brook- 
lyn, N.  Y.     Filed  July  14,  1893. 

This  is  a  safety  fender,  comprising  a  frame  capable  of 
a  vlelding  longitudinal  movement  in  relation  to  the  car,  a 
lever  centrally  connected  with  the  inner  end  of  the  fender 
frame  and  pivoted  to  the  car  frame,  said  lever  having  a 
lateral  arm.  a  connection  between  the  said  lever  and  the 
brakes,  and  a  connection  between  the  said  lateral  arm  and 
the  grip.    (See  illustration.) 

516,487.  Electric  Current  Regulator.  Chas.  D.  Has- 
kins,  Brooklyn,  N.  Y.,  assignor  to  the  Western 
Electric  Company,  Chicago,  111.  Filed  April  1, 
1889. 

The  combination  with  a  number  of  elements  instru- 
mental in  producing  electric  currents,  of  means  for  plac- 
ing more  or  less  of  said  elements  effectively  in  position  for 


NO.    .'")1C,374. 

the  production  of  electric  currents,  or  for  removing  the 
same  from  .such  eflective  positions,  and  an  electric  motor 
of  the  continuously  revolving  type  included  in  said  circuit 
and  ada])ted  to  actuate  said  means 

516,492.  Electric  Trolley  Device.  Charles  Knapp, 
rit.  Louis,  Mo.,  assignor  to  Ashton  G.  Bean  and 
Herbert  O.  Rockwell,  same  place.  Filed  No- 
vember 20,  1893. 

A  trolley  consisting  of  a  pole  the  terminal  thereof  form- 
ing bearing  surfaccH.  a  fork  supporting  the  trolley  wheel 
and  having  a  yoke  at  Its  opposite  end  embracing  ihe  bear- 
ing surfaces  of  the  pole,  a  pivotal  connection  between  the, 
fork  and  pole,  a  spring  for  restoring  the  fork  to  its  norma' 
position,  and  means  on  said  pole  for  limit  rig  the  degree  of 
twist  or  movement  of  the  fork. 

516,515,  Sanding  Device  for  Cars.  John  Ballard, 
Boston,  Mass.,  as?lgnor  of  one-half  to  Tliomas 
W.  Berry,  same  place.    Filed  June  26,  1893. 


In  combination  wltb  a  street  car  having  the  curved 
brackets  depending  beneath  the  same,  a  receptacle  oval  in 
cross  section  eccentrically  pivoted  between  said  brackets 
and  parallel  therewith  and  having  a  filling  opening  and 
delivery  spout,  a  projection  on  the  bottom  of  the  recep- 
tacle, and  a  rod  connected  to  said  projection  and  adapted 
to  be  operated  from  the  platform  of  the  car. 

516,516.  Electric  Motor  for  Street  Cars.  William 
Baxter  Jr.,  Baltimore,  Md.  Filed  April  4, 1891. 
The  first  claim'Teads  as  follows:  "The  combination  with 
the  car  wheel  and  axle;  of  the  motor  supported  by  and 
mounted  concentrically  upon  said  car  wheel  axle,  said 
motor  having  the  field  divided  into  two  parts  arranged  on 
opposite  sides  of  the  vertical  diameter  of  the  armature  and 
the  upper  and  lower  poles  lying  in  substantially  horizontal 
planes  between  which  the  entire  machine  is  included." 

516,565.  Electric  Railway  Supply  System.  James  F. 
Cummlngs,  Detroit,  Mich.,  assignor  of  one-half 
to  Eugene  M.  Eogleman,  Milwaukee,  Wis.  Filed 
September  23,  1893. 

The  combination  with  the  motor,  the  car,  the  conduit 
and  the  two  distributing  conductors  therein  Avith  which 
said  motor  is  in  travdllng  connectioa,   of   a  traveling  con- 
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tact  device  suspended  from  the  car  and  provided  with  two 
independent  laterally  -vud  vertically  spring  pressel  rotary 
travelers   arranged  horizontally  and   contacting   with  the 
inner  faces  of  said  distributing  conductors. 

516,626.  Closed  Conduit  Electric  Railway.  Edward 
H.  Brown,  Salem,  assignor  to  the  Magnetic 
Electric  Company  of  West  Virginia,  Boston, 
Mass.     Piled  April  33,  1893. 

In  a  closed  conduit  electric  railway  system,  in  combina- 
tion with  a  car  provided  with  magnets,  a  main  electric 
supply  wire,  magnet  contacts,  and  separate  and  indepen- 
dent inclosures  lor  the  same,  said  inciosures  forming  sec- 
tions of  a  continual  central  rail,  said  main  wire  Indepen- 
dent of  said  inclosures  and  directly  connected  with  said 
contacts. 

516,631.  Closed  Conduit  for  Electric  Railways.  Will- 
iam Lawrence,  New  York.  N.  Y.,  assignor  to 
the  Lawrence  Electric  Company,  same  place. 
Filed  May  2,  1893. 

The  claim  reads  as  follows:  "In  a  system  of  electric  dis- 
tribution, a  main  conductor,  a  contact,  a  connection  from 
the  main  conductor  to  the  fixed  part  of  said  contact,  a 
weighted  lever  carrying  the  movable  part  of  the  contact, 
a  sectional  working  conductor,  a  rod  connecting  the  mov- 
ing conductor  with  the  weighted  lever,  and  a  water  tight 
casing  inclosing  the  contacts  and  lever." 

Patents  Issued  March  20,  1894. 

516,666.  Electric  Railway  System  Elihu  Thomson, 
Swampscott,  Mass.,  assignor  to  the  Thomson- 
Houston  Electric  Company  of  Connecticut. 
Filed  May  29,  1891. 

This  consists  of  the  combination  with  the  vshicle  elec- 
trically propelled  along  a  line  of  way,  and  having  definite 
stopping  and  starting  points  thereon,  of  one  or  more  con- 
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ductors  at  such  points  imil^iug  connection  with  the  electric 
motor  on  said  vehicle,  and  an  energy  i.torage  device  in 
counecti  >n  with  said  conductors, 

5 '6,731.  Electric  Railway  Switch.  Charles  M. 
Fitch,  South  Norwalk,  Conn.,  assignor  to  the 
Fitch  Excelsior  Switch  Company  of  New  Jer- 
sey.   Filed  June  17,  1893. 


This  is  the  combination  of  a  switch  point,  a  pivoted 
lever  connected  therewith,  sliding  cams  operating  said 
lever,  a  rotary  shaft  operating  said  cams,  a  rotating 
armature  centered  upon  the  shaft,  and  an  electromagnet 
permanently  fixed  within  attractive  distance  of  the  arma- 
ture. 

516,762.  Awning  or  Curtain  for  Open  Cars.  Edward 
T.  Burrowes,  Portland,  Me.  Piled  May  26, 
1893. 

This  is  a  spring  actuated  awning  or  curtain  for  open  cars, 
provided  with  pockets,  a  flexible  piece  of  material  within 
each  pocket,  the  ends  of   which   project  slightly  beyond 
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the  edges  of  the  curtain,  and  a  projection  upon  each  side 
of  the  curtain  near  each  end  of  each  rod.  whereby  the 
edges  of  the  curtain  are  prevented  from  coming  in  contact 
with  the  posts  of  the  car,  and  means  for  securing  the  cur- 
tain at  any  desired  point.    (See  illustration.) 

516,791.  Car  Truck.  Norman  C.  Bassett,  Lvnn, 
Mass.,  assignor  to  the  Thomson-Houston  Elec- 
tric Company  of  Connecticut.  Filed  June  5, 
1891. 

This  is  a  railway  car  truck  having  a  driving  axle  and  an 
idle  axle,  a  center  bearing  for  the  car  body  located  near 
the  driving  axle  and  side  bearings  for  the  car  body  located 
between  the  line  of  the  center  plate  and  the  driving  axle. 

516  806.  Block  System  for  Electric  Railways.  John 
W.  Gibboney,  Lynn,  Mass.,  assignor  to  the  Gen- 
eral Electric  Company,  Boston,  Mass.  Filed 
October  12.  1893. 

This  is  a  safety  cut-out  for  electric  railways  comprising  a 
trolley  line  divided  into  sections,  feeders  conveying  cur- 
rent to  the  sections,  circuit  interrupting  means  between 
the  feeders  and  the  sections,  and  short  circuiting  means 
between  the  sections  and  the  ground  return  adapted  to 
operate  the  current  interrupting  means.  (See  illustration.) 
516,808.  Overhead  Electric  Railway.  John  C. 
Henry,  Westfleld,  N.  J.  Filed  March  8,  1893. 
A  line  structure  for  an  overhead  electric  railway,  com- 
prising poles  set  staggering  on  opposite  sides  of  the  track. 
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a  trolley  wire,  rigid  suppDrts  carrying  insulating  hang  ers 
for  said  trolley  wire,  transverse  guy  wires  connecting  said 
rigid  supports  with  the  poles,  and  a  zigzag  guy  wire  at- 
tached at  its  angles  to  tne  rigid  supports.  (See  illustra- 
tion). 

516,834.     Series    Parallel    Controller.      Edward    D. 

Priest,  Lynn,  assignor  to   the  General  Electric 

Company,   Boston,    Mass.     Filed   December   1 

1893. 

This  covers  the  method  of  changing  three  or  more  mo- 
tors frjm  series  to  parallel  connection,  which  consists  in 
shunting  one  motor,  disconnecting  it  from  the  series  and 
connecting  it  in  parallel  with  another  but  in  series  with 
the  remaining  motors,  and  afterward  successively  shunt- 
ing the  remaining  motors,  respectively  disconsectlng 
them  from  the  series  and  bringing  them  into  parallel  with 
those  already  in  parallel. 

516  876.  Conduit  for  Electric  Railways.  Herluf  A 
P.  Petersen,  Milwaukee,  Wis.  Filed  March  10 
1893. 

The  first  claim  reads:  "The  herein  described  conduit 
for  underground  cinductors  for  electric  car  lines,  com- 
prising a  suitable  casing  divided  into  two  longitudinal  con 
duits  or  passages,  one  of  wnich  is  arranged  to  contain  the" 
conductors,  and  the   other  provided  with  a  longitudinal 
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slot  in  its  upper  wall,  arranged  out  of  line  with  said  con- 
duit or  passage  containing  the  conductors  and  a  suitable 
longitudinal  cover  arranged  to  normally  close  the  conduit 
or  passage  in  which  the  said  conductors  are  located." 
516,934.     Streetcar.     Peter  M.  Kling,   St.   Louis, 

Mo.     Filed  August  14,  1893. 
A  street  car  platform  having  a  partition  at  one  end  thereof 
extending  transverse. y  of  the  length  of  the  car,  and  divid- 
ing the  platform  into  two  parallel   passageways  between 
the  car  body  and  dashboard. 

516,992.  Brake:Shoe.  William  D.  Sargent, 
Chicago,  III.  Filed  October  38,  1803. 
A  brake  shoe  comprising  a  body  portion  of  cast  iron 
steel  or  enuivalent  metal  having  recesses  or  perforations' 
lormed  therein  ',nd  plugs  of  iron,  steel  or  equivalent  metal 
cast  in  said  perforations  or  recesses,  whereby  such  plugs 
become  chilled  or  hardened.    (See  illustration).  - 
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Railways  over  There  'have  been  various  pro- 
Sidewallis.  jects  proposed  in  the  great  cities 
for  building  railways  over  sidewalks  so  that  the 
second  stories  of  buildings  would  become  almost 
as  desirable  as  ground  floors.  D.  H.  Burnham, 
the  director  of  works  at  the  World's  Fair,  believes 
that  such  roads  are  likely  to  be  built.  In  an  ad- 
dress relating  to  high  buildings  before  the  Archi- 
tectural League  in  New  York,  this  week,  he  re- 
marked: "There  is  talk  of  building  a  tramway 
over  the  ordinary  sidewalk  on  a  level  with  the 
first  story,  so  that  people  can  get  along  the  street. 
The  plan  is  feasible  and  will  in  time  come  about." 


Detroit  Street  During  the  last  few  weeks  the 
Railway  announcement  has  frequently 
Controversy,  been  made  that  the  Detroit  street 
railway  controversy  was  practically  settled,  but 
in  each  case  the  report  has  proved  to  be  prema- 
ture. The  city  officials  and  the  street  railway 
company  are  apparently  as  far  away  from  a  com- 
promise as  ever.  The  city  has  been  thus  far  suc- 
cessful in  the  courts  in  its  attack  on  the  com- 
pany's right  to  the  streets  and  the  mayor  will  en- 
tertain no  ordinance  giving  the  company  a  fran- 
chise unless  it  embodies  such  provisions  as  would 
make  the  operation  of  the  street  railway  a  decid- 
edly losing  business.  While  the  city  has  had  the 
best  of  the  fight,  the  state  of  the  litigation  is  such 
that  it  cannot  in  the  near  future  deprive  the  com- 
pany of  the  use  of  the  streets,  and  it  cannot  there- 
fore, grant  a  franchise  that  will  be  of  value  to 
any  other  company.     The  mayor  simply   persists 


in  his  demand  that  the  company  shall  submit  to 
unfair  treatment;  the  latter  as  firmly  refuses,  and 
so  the  controversy  drags  slowly  along.  Chief 
among  the  conditions  upon  which  Mayor  Pingree 
Insists  Is  a  clause  In  an  ordinance  providing  that 
eight  tickets  shall  be  sold  for  twenty-five  cents. 
This  proposition  is  certainly  unreasonable,  as  this 
rate  of  fare  would  not  yield  a  sufficient  income  to 
pay  the  operating  expenses  and  the  Interest  on 
the  investment.  Meanwhile  the  city  of  Detroit  is 
paying  a  heavy  price  for  the  failure  of  its  muni- 
cipal officers  to  find  a  satisfactory  settlement  nf 
the  controversy.  The  company  naturally  does 
not  incline  toward  the  expenditure  of  money  for 
improvements  until  Its  rights  are  defined,  and  the 
Introduction  of  rapid  transit  is  therefore  indefin- 
itely postponed.  That  a  city  of  the  size  of  De- 
troit is  without  modern  transportation  facilities 
is  felt  by  the  citizens  to  be  a  reproach  and  they 
are  rather  touchy  when  the  matter  is  referred  to 
as  evidence  that  it  is  behind  the  times  and  lack- 
ing in  enterprise.  Such  an  impression  is  not  cal- 
culated to  advance  the  city's  material  prosperitj'. 
The  officers  should  discard  the  notion  that  the 
company  is  at  their  absolute  mercy,  for  it  is  by  no 
means  in  as  bad  shape  as  that,  and  should  en- 
deavor to  reach  a  settlement  on  some  basis  that 
will  be  fair  to  the  company  as  well  as  advantage- 
ous to  the  municipality.  While  the  mayor  is  try- 
ing to  deprive  the  company  of  all  hope  of  profit 
the  city  is  steadily  losing  all  the  benefits  that 
follow  the  introduction  of  an  electric  railway 
system. 


Chicago  Trolley  The  ordinances  which  permit 
Ordinances.  the  introduction  of  the  over- 
head trolley  system  on  most  of  the  horse  car  lines 
in  the  South  Division  in  Chicago  have  been 
adopted,  but  if  it  accepts  them  the  Chicago  City 
Railway  Company  must  contribute  a  very  hand- 
some sum  to  the  city  treasury.  The  conditions 
which  Mayor  Hopkins  has  urged  should  be  Incor- 
porated in  the  ordinances  were  adopted  only  in 
part  by  the  aldermen.  In  his  message  to  the  city 
council  the  mayor  has  argued  that  the  company 
should  be  compelled  to  light  by  arc  lamps  the 
streets  on  which  it  might  operate  electric  cars 
and  should  also  pay  unconditionally  a  quarter  of 
a  million  dollars  to  aid  in  the  elevation  of  the 
steam  railroad  tracks.  The  former  suggestion 
was  utterly  disregarded  by  the  council  as  it  felt 
under  no  circumstances  would  the  company  ac- 
cept it — a  conclusion  that  was  undoubtedly  cor- 
rect. The  second  suggestion  of  the  mayor  met 
the  approval  of  the  council  and  the  company 
must'  pay  at  least  $350,000  for  its  trolley  priv- 
ileges. There  are  two  oontingenoes  which  may 
arise  to  prevent  the  immediate  introduction  of 
the  trolley  system.  The  mayor  may  again  veto 
the  ordinances  in  their  amended  shape  as  they 
fail  to  include  all  his  suggestions,  and  the  com- 
pany may  refuse  them  because  of  the  require- 
ment of  a  quarter  of  million  dollars.  The  com- 
pany has  agreed  to  pay  this  sum  to  the  city  under 
certain  conditions,  but  the  council  did  not  see  fit 
to  incorporate  them  in  the  ordinances.  It  is  cer- 
tainly to  be  hoped  that  terms  can  be  agreed  upon 
which  will  make  possible  the  improvements  that 
the  company  proposes  to  make.  The  South  Di- 
vision is  greatly  in  need  of  rapid  transit  on  its 
cross-town  lines,  and  Its  postponements  would  be 
extremely  unfortunate.  Mayor  Hopkins  it  seems 
to  us  goes  too  far  In  his  attack  on  the  company 
whose  great  sin  in  his  eyes  appears  to  be  that  it 
has  been  prosperous.  He  has  no  words  of  com- 
mendation for  the  admirable  even  liberal  service 
it  has  given  the  public,  or  for  the  important  part 
It  has  played  in  developing  one  of  the  great  divi- 
sions of  Chicago.  His  message  teems  with  cheap 
clap-trap  expressions  common  to  the  speech  of 
persons  who  attack  corporations  for  selfish  pur- 
poses. The  language  of  the  labor  agitator  should 
not  be  employed  by  the  mayor  of  Chicago.  His 
comprehensive  knowledge  of  electric  railways  is 
indicated  by  the  fact  that  he  refers  to  the   trolley 


as  "antiquated."  He  might  have  searched 
through  the  dictionary  without  discovering  an 
adjective  less  applicable  to  the  overhead  trolley 
system.  Mayor  Hopkins  has  in  many  respects 
proved  himself  to  be  an  admirable  executive  but 
he  has  not  appeared  to  advantage  in  his  final  con- 
nection with  the  trolley  ordinances.  We  hope  he 
will  reach  an  understanding  with  the  company 
and  let  the  improvements  proceed. 


General  Eleetrio  Elsewhere  in  our  columns  will  be 
Report.  found  a  rather  full  abstract  of 
the  second  annual  report  of  the  General  Electric 
Company.  The  report  was  sent  out  to  stock- 
holders during  the  week  In  advance  ot  the  annual 
meeting  which  takes  place  on  the  10th  instant. 
The  report  made  one  year  ago  was  for  only  a 
fraction  of  a  full  year,  since  the  companies  had 
not  been  consolidated  long  enough  to  admit  of  a 
complete  record  of  business  for  12  months.  The 
present  report,  while  covering  a  full  year,  in- 
cludes a  record  for  six  months  of  prosperity  and 
six  months  of  business  depression.  There  is, 
therefore,  very  little  basis  for  comparison  of  re- 
sults or  opportunity  to  dra.w  conclusions  as  to  the 
possibilities  of  the  electrical  business.  The  re- 
port is  good  evidence  that  a  conservative  spirit  is 
the  dominant  one  in  the  present  management  of 
the  company.  The  statement  of  assets  and  lia- 
bilities seems  to  have  been  made  with  a  view  of 
avoiding  the  mistake  made  In  compiling  the 
former  report,  when  the  stocks  and  bonds  of  every 
kind  of  wild-cat  organization,  with  which  the 
treasury  was  full  to  overflowing,  were  rated  at  an 
extremely  high  figure.  This  year  these  securities, 
or  what  is  left  of  them,  are  put  down  at  figures 
much  nearer  their  actual  value.  It  is 
barely  possible  that  had  the  business  of  the 
company  continued  In  its  former  prosperous 
condition  and  the  general  trade  and  monetary 
conditions  remained  unchanged,  the  manage- 
ment would  have  been  able  to  dispose  of  many  of 
these  so-called  securities  at  a  sum  approximating 
their  value  as  estimated  a  year  ago.  But  the  risk 
involved  in  the  handling  of  such  a  mass  of  this 
class  of  securities  was  very  great  and  under  the 
pressure  of  the  financial  depression,  the  com- 
pany was  compelled  to  sacrifice  the  choicest  of 
these  securities,  aggregating  a  par  value  of  over 
$13,000,000,  at  less  than  one-third  their  face  value. 
Many  of  those  that  remain  are  practically  worth- 
less, as  appears  from  the  statement.  In  other 
ways  as  well  the  assets  of  the  company  have  ex- 
perienced a  tremendous  skrinkage.  Had  the 
figures  of  the  last  report,  however,  been  more 
carefully  and  more  conservatively  made,  the 
comparison  would  not  show  such  an  apparent 
decrease  during  the  past  twelve  months.  In 
another  respect  the  report  is  no  less  conservative. 
It  contains  no  boast  of  great  expectations  for  the 
future;  no  prophecy  of  large  returns  to  investors; 
and  no  indication  that  the  policy  of  absorption 
and  consolidation  as  carried  out  for  the  past  two 
years  is  regarded  or  has  proved  to  be  satisfactory, 
nor  even  that  It  is  not  considered  responsible  for  the 
present  condition  of  the  company's  finances.  The 
holdings  of  stock  of  some  of  the  sub-companies 
have  In  fact  been  reduced  to  a  merely  nominal 
figure.  The  showing  made  in  the  following  state- 
ment would  have  been  more  satisfactory  to  the 
stockholders  if  the  increase  had  not  been  obtained 
at  such  a  sacrifice  and  on  a  more  nearly  cash 
basis:  Total  number  of  companies  operating  arc 
and  Incandescent  lighting  plants:  February  1, 
1893,  1,158;  1893,  1377;  1894,  1479;  total  number  of 
railway  companies  for  the  same  dates,  314,  435 
and  541  respectively.  It  Is  evident  that  the  com- 
pany places  considerable  dependence  upon  the 
business  of  the  licensee  companies.  It  would  be 
interesting  to  know  just  what  proportion  of  the 
whole  business  comes  from  this  source.  It  is  re- 
ported this  week  that  it  has  been  decided  to 
retain  Mr.  Coffin  at  the  head  of  the  company  as 
the  best  available  man  to  carry  out  the  wishes  of 
the  controlling  stockholders. 
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CHICAGO     TROLLEY    ORDINANCES. 


The  ordinances  which  give  the  right  to  the 
Chicago  City  Railway  Company  to  Install  the 
trolley  system  on  most  of  its  horse  car  lines  came 
before  the  City  Council  on  April  4th  and  after 
amendments  most  of  the  measures  were  adopted. 
These  ordinances  had  been  vetoed  by  Mayor  Hop- 
kins who  returned  them  to  the  council  with  the 
request  that  action  on  them  be  postponed  as  he 
proposed  to  send  a  message  to  the  aldermen  in 
regard  to  them.  This  communication  was  forth- 
coming at  the  last  council  meeting.  The  docu- 
ment is  long  but  contains  little  of  general  interest. 
He  says  the  ordinances  grant  to  the  Chi- 
cago City  Railway  Company  the  right  to  use 
overhead  wires  on  thirty  miles  of  streets  and  to 
erect  3,000  poles.  He  then  speaks  of  the  great 
prosperity  of  the  company  and  attacks  it  for  its 
unwillingness  to  pay  what  he  considers  an  ade- 
quate price  for  the  trolley  privileges  He  has 
insisted  that  the  company  should  light  by  arc 
lights  the  streets  on  which  trolley  cars  should 
operate,  but  the  company  had  refused  to  agree 
to  the  demand.  It  agreed  however  under  certain 
conditions  to  the  payment  of  $2.50,000  to  the  city 
to  aid  in  the  elevation  of  the  steam  railroad 
tracks.  The  amendments  which  the  Mayor 
suggested  are  as  follows: 

"1.  Iron  or  steel  center-poles,  whenever  the 
width  of  the  street  will  permit,  iron  or  steel  side- 
poles  in  narrower  streets. 

"2.  An  independent  electric  return  circuit  for 
the  protection  of  the  water  and  gas  pipes  in  the 
streets. 

"3.  No  trolley  lines  in  Archer  avenue  east  of 
the  river,  or  in  23d  street,  these  streets  being 
too  close  to  the  heart  of  the  city. 

"4.  The  space  between  the  poles  to  be  not  less 
than  115  feet,  the  distance  determined  by  the 
council  in  the  case  of  the  Lincoln  avenue  and 
Milwaukee  avenue  electric  roads. 

"5.  No  right  to  use  any  other  motive  power 
but  electricity  without  the  previous  consent  of 
the  city  council. 

"G.  Poles  for  the  conveyance  of  wires  from  the 
power  houses  to  be  erected  in  alleys  wherever 
feasible. 

"7.  No  right  to  lease  the  use  of  poles  or  wires  to 
any  other  companies  without  the  previous  con- 
sent of  the  city. 

"8.  No  interference  with  the  surface  of  the 
streets  e.xcept  upon  a  cash  deposit  of  the  amount 
of  the  possible  cost  of  the  restoration  of  the  streets, 
as  estimated  by  the  commissioner  of  public  works. 

"9  Ralls  used  to  be  subject  to  the  aproval  of 
the  mayor  and  commissioner  of  public  works. 

"10.  Limiting  the  franchises  to  a  term  of  ten 
years,  so  that  they  will  expire  about  the  same 
time  as  the  general  franchises  of  the  company. 

"11.  Proper  provisions  of  Indemnity  to  the  city 
for  any  damages  sustained. 

"13.  A  provision  for  lighting  the  streets  af- 
fected by  these  ordinances  with  electric  arc  lights, 
to  be  attached  to  each  of  these  ordinances. 

"13.  Payment  of  $350,000  to  the  city  as  a  con- 
tribution for  the  expense  arising  from  track 
elevation  and  to  defray  the  increased  cost  of 
deepening  the  subways  so  as  to  accommodate 
trolley  cars  to  be  made  a  condition  of  each  ordi- 
nance. 

"14.  Limitation  of  the  franchise  to  the  Chicago 
City  Railway  company  so  as  to  excluda  success- 
ors, lessees  and  assigns. 

"15.  Amendments  In  matter  of  form  rather 
than  in  matter  of  substance." 

In  taking  up  the  ordinances  the  aldermen  first 
voted  to  grant  the  company  the  right  to  Introduce 
an  overhead  electric  railway  system  on  Sixty- 
third  street  with  the  single  condition  that  the 
city  possess  the  privilege  of  using  the  poles  for 
electric  lights. 

The  omnibus  ordinance  giving  the  company  the 
right  to  substitute  electric  power  for  horses  on 
the  cross-town  lines  was  amended  by  omitting 
Twenty-second  street  and  Archer  avenue  east  of 
the  Chicago  River  and  by  providing  that  $350,- 
000  be  paid  the  city  by  the  company  in  eleven  in- 
stallments as  each  of  the  subways  to  be  built  when 
the  tracks  are  elevated  Is  completed.  As  thus 
amended  the  ordinance  was  adopted  by  a  vote  of 
51  to  11.  No  atteniion  was  paid  to  Mayor  Hop- 
kins' recommendation  that  the  ordinances  embody 
clauses  compelling  the  company  to  light  the 
streets. 


The  blanket  ordinances  giving  the  West  and 
North  Chicago  Street  Railroad  Companies  the 
right  to  introduce  the  trolley  system  was  brought 
up  but  the  council  adjourned  before  a  vote  was 
taken  on  It. 


SECOND  ANNUAL  REPORT  OF  THE  GEN- 
ERAL ELECTRIC  COBEPANY. 


The  second  annual  report  of  the  General  Elec- 
tric Company  for  the  year  ending  .January  31, 
1894,  has  just  been  published  and  will  be  sent  to 
the  stockholders  in  a  few  days.  It  tells  a  story 
which  thousands  of  interested  people  have  been 
anxious  to  read  these  many  months.  It  covers 
the  year  ended  January  31,  1894,  and  the  contents 
give  evidence  of  the  use  of  the  pruning  knife 
upon  assets  as  it  has  rarely  been  wielded  by  the 
management  of  a  solvent  corporation.  The 
shrinkage  of  assets  is  simply  tremendous.  A 
profit  and  loss  surplus  of  $1,034,954  February   1, 

1893,  becomes  a  profit  and  loss  deficit  of  $12,454,- 
907  twelve  months  later.  Factory  profits  for  the 
year  are  $3,189,884,  against  about  $5,200,000  the 
previous  year.  Notes  and  accounts  payable  are 
reduced  from  $4,554,348  to  $1,067,420.  The  con- 
solidated statement  of  profit  and  loss  covers  the 
General  Electric  Company,  Edison  Electric  Light 
Company,  Edison  General  Electric  Company, 
Thomson-Houston  Electric  Company  and  Thom- 
son-Houston International  Electric  Company,  and 
shows: 

Debtor:  Interest  on  debenture  bonds,  $499,893:  divi- 
dends. $1,655,150;  taxes.  $195,457;  World's  Fair  expenses, 
$241,877;  total,  $3,593,378.  Amounts  now  charged  off: 
Patents,  $733,870;  notes  and  accounts  receivable  and  on 
stocks  and  bonds  sold  and  on  hand,  $10,4-11,318;  maTiufac- 
turing  plants,  $9(e,0t8;  inventories  and  consignments,  $3,- 
157,507;  machinery,  tools,  instruments  and  fixtures  other 
than  at  factories,  $331,305;  sundry  losses,  $125,305;  total, 
$17,179,845. 

Creditor:  General  Electric  Company's  surpluH,  .Tanuary 
31, 1893,  $1,031,954;  manufacturing  and  selling  prolits,  less 
general  expenses,  $3,189,881:  dividends  and  interest  on 
stocks  and  bonds  owned,  $433,393;  interest,  discount  and 
exchange,  $76,745:  debit  balance  carried  forward,  $12, 454,- 
967;  total,  $17,179,845. 

The  consolidated    balance   sheet,    January  31, 

1894,  was: 

ASSETS. 

Patents  and  franchises 

Manufacturing  plants  

Real  estate  (not  including  factories): 

Edison  building,  New  York  City $412,356 

Less  mortgage  thereon 200,000 


$8,159,364 
3,941,128 


$212,356 
111,329 


$3,767,470 
2,723,493 


Other  real  estate 

Stocks  of  manufacturing  companies. . 
Stocks  and  bonds  of  local  companies. 

Cash 691,143 

Notes  and  accounts  receivable   (face 
value  $14,984,697.42) 8,934,159 

Inventories: 

Atfactories 3,349,042 

At  sales  ofhces  (including  consign- 
ments       1,485,749 


323,685 


9,525,303 


Work  in  progress . 
Profit  ana  loss 


Total . 


4,834,792 
1,198  343 
13,454,967 

$45,928,449 


LIABILITIES. 

Capital  stock: 

Common  

Preferred... 

Five  per  cent,  gold  coupon  debenture 

bonds 

Mortgages 

Accrued  interest  on  debenture  bonds.    $  83,333 

Notes  payable 744.341 

Accounts  payable 323,084 

Sundry  credits 

Total 

The  floating    debt    statement  in    the 

report  shows  this  contrast: 

.Inly  31, 
1893. 

Notes  payable $4,446,000 

Dividend 609,000 

Accts.  payable  and  interest 1 ,579,600 

Total  direct $6,631,000 

Cash 1,294,000 


$30,459,700 
4,251,900 

10,000,000 
26,200 


1,150,759 
39,889 


$45  938,419 

current 


Jan.  31, 

1894. 
$744,000 


Netdirect $5,3)0,000 

Indorsed  paper  discounted 3,394,000 


$1,160,000 
591,000 


$569,000 
1,433,000 


Total  direct  and  indirect, $8,734,000    $1,084,000 

The  footing  of  assets  and  liabilities  January  31, 
1893,  was  $50,934,974.  Investment  accounts  were 
$31,875,373;  stocks  and  bonds  of  local  compa- 
nies, $9,173,253;  cash,  $3,871,034;  notes  receivable, 
$5,151,951;  accounts,  $7,078,879;  inventories, 
$3,070,503;  materials  in   process,  $3,307,983.     The 


liabilities,  less  the  capital  stock  and  bonds  were 
interest  accrued,  $83,333;  dividends  due,  $008,538; 
notes  and  accounts  payable,  $4,554,348. 

The  reduction  of  debt  in  six  months  was 
$6,7.50,000,  of  which  $4,050,000  was  received  from 
the  sale  of  rising  $13,000,000  assets  to  the  Street 
Railway  &  Illuminating  Properties,  and  .$3,700,- 
000  principally  from  the  collection  of  notes  and 
accounts  receivable.     The  report  says: 

This  reduction  does  not  disclose  all  the  im- 
provement of  the  last  six  months.  The  indirect 
obligations  of  the  company,  arising  from  its  in- 
dorsement of  discounted  notes  receivable,  were  six 
months  ago  almost  as  embarrassing  as  its  direct 
debt,  as  the  larger  part  of  them  had  to  be  pro- 
vided for  by  your  company  at  maturity,  their 
makers  being  unable  to  take  care  of  them.  To- 
day no  paper  is  under  discount  except  such  as  it 
is  believed  will  be  paid  by  the  maimers;  conse- 
quently the  Interest  obligations  of  the  company 
are  nominal  rather  than  real.  At  the  date  of  this 
report  (April  2)  the  direct  obligations  have  been 
reduced  to  about  $750,000.00,  which  was  partly 
offset  by  about  $400,000.00  cash  on  hand,  and  the 
paper  under  discount  is  reduced  to  about  $750,- 
000.00. 

In  addition  to  the  above,  there  are  still  out- 
standing some  important  guarantees  given  two 
years  ago  by  the  Thomson-Houston  Company  to 
the  United  Electric  Securities  Company,  whereby 
in  one  form  and  another  it  is  claimed  that  the 
Thomson-Houston  Company  (and  practically  the 
General  Electric  Company)  is  bound  to  take  back 
from  the  Securities  company  certain  bonds  of 
local  companies  at  a  valuation  of  $703,000.  This 
liability  has  been  in  part  arranged  for  by  substi- 
tution of  other  securities,  and  it  is  not  thought 
that  such  guarantees  will  involve  any  consider- 
able cash  outlay,  although  their  ultimate  .adjust- 
ment may  result  in  some  loss. 

Your  directors  believe  that  the  notes  and  ac- 
counts receivable,  and  such  slocks,  bonds  etc.,  as 
it  is  undesirable  for  the  company  to  hold  per- 
manently, can,  with  some  delay  and  patience,  be 
collected  and  marketed  to  such  an  extent  as  shall 
not  only  liquidate  the  small  amount  of  remaining 
obligations,  but  shall  also  supply  all  necessary 
working  capital.  Earnest  attention  is  being  given 
to  the  sale  of  these  assets. 

While  the  liquidation  of  the  debt  has  been  go- 
ing on,  the  company  has  also  readjusted  its  basis 
for  sales,  either  to  cash  or  short  credits,  to  desir- 
able customers.  In  view  of  the  extreme  depres- 
sion and  the  uncertainty  as  to  the  early  future, 
your  directors  have  not  felt  justified  in  any  other 
course  than  that  of  adhering  strictly  to  sales  on 
this  basi?.  It  Is  believed  that  your  company  has 
lost  little  legitimate  business  in  consequence  of  its 
curtailment  of  credit  to  customers.  It  intends  to 
confine  its  business  to  this  basis,  and  to  accept 
smaller  profits. 

Your  directors  do  not  believe  that  it  will  be  pos- 
sible for  some  time  to  come  to  do  as  large  a  busi- 
ness as  was  done  by  the  company  prior  to  the 
panic,  although  a  gradual  improvement  has  been 
apparent  during  the  last  two  months.  The  street 
railway  business,  which  to  a  considerable  e.xtent 
was  formerly  done  through  syndicates  and  promo- 
ters, many  of  whom  have  become  embarra.?sed, 
promises  to  be  smaller  than  during  the  previous 
year.  Arc  lighting  business  is  also  reduced 
largely  because  of  the  inability  of  local  companies 
to  secure  capital  with  which  to  extend  their  busi- 
ness for  the  purpose  of  carrying  out  municipal 
contracts.  The  business  of  the  company,  with 
respect  to  incandescent  lighting,  which  is  to  a 
great  degree  performed  by  strong  and  conserva- 
tively managed  local  companies,  is  in  a  more 
healthy  condition,  and  has  not  suffered  so  severely. 
The  business  in  plants  for  the  distribution  of  elec- 
trical power  is  promising,  and  many  important 
installations  are  in  progress.  The  application  of 
electricity  to  various  mining  purposes,  such  as 
hauling,  hoisting,  drilling,  etc.,  is  increasing. 
The  future  In  this  respect  is  promising.  The 
Increase  in  the  number  of  local  lighting  and 
railway  companies  Is  shown  by  the  following 
table; 

Feb.  1.  1893.  1893.  1894. 
Local  companies  operating  incandes- 
cent and  arc  lights 1,158  1,127  1,479 

Railway  companies 214  435  541 

The  report  refers  to  the  "grave  mistakes  in  the 
estimates  of  value  of  accounts,  securities  and  in- 
ventories of  merchandise"  in  the  previous  annual 
report,  although  at  that  time  especial  emphasis 
was  put  upon  the  fact  that  a  competent  committee 
had  scaled  those  Items  to  bed  rock  valuations. 
The  work  of  consolidation  of  sub-companies  and 
of  operating  and  selling  departments  is  rehearsed. 
The  following  paragraph  Illustrates  the  working 
down  of  assets: 
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As  you  are  aware,  the  Thomson-Houston  Com- 
pany had  large  interests  in  various  construction 
and  manufacturing  companies,  notably  the  above- 
mentioned  Northwest  Company,  the  Fort  Wayne 
Electric  Company,  the  Brush  Electric  Company 
and  others;  the  whole  standing  on  its  books  at 
about  $5,500,000.  At  the  time  of  the  last  annual 
report,  statements  were -obtained  from  the  officers 
of  such  companies,  and  it  was  estimated  that 
something  less  than  one-half  of  this  Investment 
was  represented  by  patent  rights,  and  something 
over  one-half  by  other  assets.  Unknown  to  your 
board  of  directors,  some  of  the  companies  became 
unduly  expanded  during  the  winter  and  spring  of 
1893-93,  and  the  stringencv  which  began  in  April 
and  culminated  last  autumn  caused  them  to  suffer 
greati}'.  Your  directors  have  reduced  your  en- 
tire holdings  of  Fort  Wayne  and  Northwest  stocks 
to  a  valuation  of  $1  each,  e.xcluslve  of  the  amount 
carried  in  patents.  After  protracted  negotiations, 
the  Northwest  company  has  been  put  in  liquida- 
tion, and  the  territory  controlled  by  it  has  reverted 
to  your  company. 

Regarding  concentration  of  work  at  Sche- 
nectady the  report  says: 

The  business  management  of  the  company  has 
been  concentrated  at  Its  principal  oiiBce  at  Sche- 
nectady, and  its  whole  organization  has  been 
greatly  simplified.  All  accounts  are  kept  there, 
and  all  sales  and  credits  are  supervised  there.  So 
far  as  practicable,  j'our  manufacturing  business 
has  been  and  will  be  concentrated  at  Schenectady ; 
and  the  operations  of  its  other  factories  are  now 
directed  from  there. 

Of  especial  interest  as  bearing  upon  the  report 
of  the  development  of  electrical  science,  is  a 
shrinkage  of  $2,382,012  in  the  inventory  value  of 
apparatus  and  materials  at  the  factory  and 
machinery  and  fi.xtures  at  storerooms.  "This 
shrinkage,"  the  report  says,  "is  partly  due  to  the 
fall  in  value  of  material  manufactured  and  in 
process  of  manufacture,  and  partly  to  the  devel- 
opment In  electrical  science,  which  has  been  so 
great  during  the  last  year  or  two  that  apparatus 
which  at  the  time  of  the  last  inventory  was 
looked  upon  as  commercial  has  been  superseded 
by  entirely  new  and  superior  types.  Conse- 
quently the  older  apparatus  has  become  unsalable, 
or  of  slow  sale,  and  most  of  It  has  been  reduced  to 
'scrap'  value,  and  the  remainder  to  much  less 
than  cost." 

Although  the  company  expended  $884,G.59  upon 
manufacturing  plant  during  the  year,  the  valua- 
tion at  the  end  was  marked  down  $17,399  less 
than  at  the  end  of  the  previous  year.  The  amount 
charged  up  off  plant  is  $902,058;  on  raw  material 
and    goods   manufactured  or  in  progress,  $1,217,- 


down  at  $1,302,294.  Stocks  of  other  local  compan- 
ies of  the  par  value  of  $3,713,717  are  placed  at 
$4,754.      • 

Bonds  of  various  companies  of  the  par  value  of 
$2,785,940  are  figured  at  $1,356,431,  and  others  of 
a  par  value  of  $145,021  are  placed  at  $12.  It  will 
thus  appear  that  if  the  valuation  of  treasury  as- 
sets a  year  ago  was  attended  with  "grave  mis- 
takes," there  was  no  Intention  that  the  error 
should  be  repeated  on  this  occasion. 


CAKS  TO  BE  TTSBD  ON  THE  GLASGOW  COR- 
PORATION   TRAMWAYS. 


The  accompanying  engravings  illustrate  the 
type  of  car  which  has  been  ordered  by  the  city 
of    Glasgow,  Scotland,  for  use  on  the   municipal 


Midland  Railway  Carriage  and  Wagon   Company 
of  Shrewsbury. 

It  will  be  seen  from  the  illustrations  that  the 
cars  present  a  handsome  appearance,  and  that 
they  have  an  unusually  large  window-space. 
Each  car,  though  it  will  afford  accommodation 
for  eighteen  passengers  inside  and  for  twenty- 
two  outside,  will  not  weigh  more  than  4,600 
pounds.  One  of  the  objects  aimed  at  by  the  con- 
structing company  was  to  reach  the  minimum 
weight  which  would  safely  and  aervlceably  sup- 
port as  many  as  forty  passengers.  To  secure  this 
object  the  somewhat  slender-looking  framework 
of  the  body  is  made  of  first-class  white  English 
ash,  in  the  selection  of  which  great  care  has  been 


TWO-HOESB  POKTT-SBAT  TKAMCARS 

lines.  New  rolling  stock  Is  required  in  the  city 
because  of  the  expirition  of  the  lease  under 
which  the  Glasgow  Tramway  and  Omnibus  Com- 
pany has  been  conducting  the  tramway  service 
in  the  city.  The  city  has  the  right  under  certain 
legislative  grants  to  operate  the  tramways  and 
It  has  determined  to  exercise  the  authority.  The 
city  proposed  to  take  over  the  real  estate,  work- 
ing plant  and  horses  of  the  tramway  company 
but  a  difficulty  arose   because   of  the   company's 


OF  THE  GLASGOW  CORPORATION. 

taken.  The  length  of  the  body  Is  13  feet  6  inches, 
the  length  over  platforms  being  21  feet  1  inch, 
and  the  width  6  feet  6  Inches.  The  height  is  6 
feet  7  inches  from  floor  to  ro3f.  Inside,  the  seats 
and  the  Interior  roof  are  of  alternate  strips  of 
pitch  pine  and  sequoia,  the  effect  of  the  contrast 
of  color  being  very  satisfactory.  The  interior 
casings  are  of  teak,  paneled  with  Trieste  oak. 
The  outside  panels  are  of  mahogany  painted  In 
crimson  lake  with  gold  linings.  The  wheels  are 
of  chilled  cast  iron,  and  the  axles  of  Siemens- 
Martin  mild  steel.  The  lighting  is  by  one  Incan- 
descent electric  lamp  at  each  end  of  the  car, 
furnishing  light  to  the  roof  lamps  also.  Current  for 
these  lamps  is  supplied  by  secondary  batteries 
under  the  stairs  on  the  platform.  A  special  fea- 
ture of  the  car  is  the  excellent  means  of  Ingress 
and  egress  afforded  by  the  long  stepboard,  con- 
veniently divided,  as  will  be  observed,  by  the 
upright  brass  standard  suporting  the  canopj'. 

The  oar  wheels  are  30  inches  diameter,  bored  to 
2.687  Inches,  the  axles  being  2.75  inches  diameter 
at  center  and  2.562  Inches  in  the  bearings.  Each 
a.xle  is  guaranteed  to  bear  bending  double  cold 
without  flaw,  and  to  have  a  breaking  strength  of 
thirty  tons  with  35  per  cent,  elongation. 


TWO-HORSE   FORTY-SEAT  TRAMCARS  OF  THE  GLASGOW  CORPORATION. 


142:  on  goods  in  salesrooms,  $940,365.  The  notes 
and  accounts  receivable  represent  dealings  with 
over  6,000  customers,  and  are  valued  at  the  lowest 
estimate  among  those  placed  upon  them.  These 
include  $3,.531,G09  due  by  the  Fort  Wayne,  North 
West  and  other  allied  interests.  The  stocks  of 
manufacturing  and  other  companies,  placed  in 
the  balance  sheet  at  $2,7(17,157,  have  a  par  value 
of  $8,379,706.  Other  stocks  of  the  par  value  of 
$0,037,310  are  set  down  at  $313.  Stocks  of  local 
companies    of   the  par  value  of  $3,750,313  are  set 


claim  that  It  had  the  right  to  run  omnibuses  in 
competition  with  the  tramcars.  The  city  refused 
to  admit  that  the  company  had  any  such  right 
and  negotiations  for  the  purchase  of  the  latter's 
property  fell  through.  The  city  was  then  under 
the  necessity  of  purchasing  new  tramcars  so  that 
it  could  operate  the  system  by  July  1.  A  large 
order  for  cars  has  been  given,  and  the  type 
shown  in  the   illustration  is  that  designed  by  the 


West    End    Transfer    System. 

At  the  meeting  of  the  street  railway  committee 
of  the  Massachusetts  legislature  on  last  Wednes- 
day the  following  figures  were  submitted  relating 
to  the  transfer  system  of  the  West  End  Company 
of  Boston:  During  the  year  ended  September  30, 
1893,  there  were  issued  11,716,557  free  transfers, 
and  of  this  number  10,833,301  were  collected; 
11,652,843  four  cent  and  four  and  one  quarter  cent 
checks  were  Issued  and  collected.  It  cost  last 
year  for  the  free  transfer  system  $18,007.50  for 
wages,  $3,928.58  for  printing  and  $1,612  for  rent 
of  necessary  waiting  rooms,  or  a  total  of  $25,608.. 
08,  not  Including  anything  for  heating,  lighting 
or  care  of  waiting-  rooms,  or  any  charge  for 
places  where  the  property  belongs  to  the  com- 
pany. 

The  company's  attorney  stated  in  regard  to  the 
sale  of  stocks  and  bonds  that  the  stock  of  the 
corporation  had  been  issued  at  par,  except  $3,000- 
000,  which  was  sold  at  auction  at  $70,  the  par 
value  being  $50.     The  road  Issued  last    year    $3,- 
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000,000  5  per  cent,   bonds,   sold   at  par   minus  a 
commission  of  three-fourths  of  1  per  cent. 

This  year  the  company  had  negotiated  the  sale 
of  $3,000,000  debenture  bonds  at  4+  per  cent. 
They  were  sold  at  from  $91  to  $94. 

WB» 

NEW   ELECTRIC  RAILWAY  APPARATUS  OP 
THE  WALKER    mANTTFACTURING  COM- 
PANY. 


machine  is  sufficient  to  withstand  at  least  ten 
times  its  normal  requirements.  The  armature 
and  commutator  are  thoroughly  ventilated,  as  a 
current  of  cool  air  passes  all  through  the  interior 
of  the  machine.  The  commutator  is  larj^e  and 
runs  cold  in  regular  operation.      The  small   ma- 


ing,  and  not  be  in  any  way  attached  to  the  axle 
and  wheels,  except  through  springs  which  will  to 
the  greatest  possible  extent  do  away  with  the 
hammering  of  the  track.  This  method  of  sus- 
pension gives  the  freedom  of  movement  necessary 
for  the    removal  of    strain   in    rounding    curves. 


When  the  announcement  was  made  several 
months  ago  that  the  Walker  Manufacturing 
Company  of  Cleveland  had  determined  to  engage 
in  the  m.inufacture  of  electrlc:railway  apparatus, 
the  news  excited  the  keenest  interest  for  several 
reasons.  The  company  had  for  years  been  en- 
gaged in  the  construction  of  cable  railway 
machinery  and  its  name  is  closely  associated  with 
much  of  the  best  work  in  the  cable  field.  It  was 
felt  that  the  new  departure  was  a  significant  en- 
dorsement of  the  electrical  system  by  a  company 
thoroughly  competent  to  pass  upon  its  merits. 
Not  a  little  speculation  has  been  Indulged  in  re- 
garding the  character  of  the  machinery  which 
the  company  would  put  on  the  market,  but  little 
accurate  information  has  until  now  been  forth- 
coming. It  was  assumed,  however,  that  the  ap- 
paratus would  be  of  a  high  standard  as  the  pro- 
ducts of  the  Walker  works  have  always  belonged 
to  the  highest  class.  Speculation  turned  rather 
toward  a  consideration  of  the  character  of  the 
changes  that  would  distinguish  the  machines 
from  existing  electrical  machinery.  It  was  the 
general  impression  that  nothing  of  a  startling 
description  was  to  be  expected,  but  that  the  ap- 
paratus would  approach  those  standards  that  ex- 
perience has  shown  to  be  best  adapted  for  actual 
practice.  That  this  conclusion  was  correct  Is 
shown  by  the  descriptions  and  illustrations  of  the 
new  machines  which  are  presented  herewith. 

The  new  generator  which  the  company  Is  build- 
ing for  street  railway  and  direct  current  power 
transmission  shown  In  Fig.  1,  is  of  250  horse 
power,  of  the  well-known  four- pole  type  and  is  a 
slow  speed  machine.  The  frame  is  cast  in  one 
piece  with  three  bearings,  which  are  of  ball  and 
socket  selE-oUing  type.  The  field  magnets  are  of 
wrought  iron  and  are  wound  with  enough  copper 
to  allow  them  to  run  perfectly  cold. 

The  armature  is  series  wound  and  Insulated  en- 
tirely with  mica.  With  these  two-path  windings 
— the  only  kind  used  by  this  company — there  can 


FIG.    1.      GENEEATOB. 


chines  of  this  type  are  belted  machines,  and  the 
larger  ones  are  usually  built  on  the  engine  shaft. 
Experience  has  shown  that  one  of  the  great 
expenses  in  operating  roads  by  electric  motors  has 
been  the  repairs  made  necessary  by  the  rapid 
deterioration  of  the  track  and  rail  joints.  The 
Walker  company  holds  to  the  view  that  the  only 
way  to  correct  this  evil  is  entirely  to  disconnect 
the  motor  itself  from  iron  to  iron  contact  with  the 
axle  and  thus  prevent  not  only  the  hammer  blow 
due  to  the  weight  of  the  motor,  but  the  inertia 
blow  due  to  the  unyielding  mass  of  the  motor. 
Attempts  have  been  made  to  accomplish    this  by 


The  motor  being  built  by  the  Walker  Manufac- 
turing Company  embodies  these  suggestions  of 
practical  experience.  It  is  a  four-pole  steel  motor, 
weighing  1,300  pounds,  has  an  easy  capacity  of  35 
horse  power,  will  run  at  any  speed  up  to  25  miles 
an  hour,  is  controlled  by  a  series  parallel  control- 
ler, of  excellent  design  and  great  slmrllcity,  and 
is  not  attached  to  the  axle  in  any  way,  e.xcept 
through  yielding  supports. 

Fig.  3  shows  the  general  form  of  the  motor, 
mounted  upon  30-lnch  wheels  and  an  ordinary 
truck,  portions  of  the  latter  being  cut  away  so 
that  the  machine  may  be  more  readily  seen.    The 


be  no  unbalanced  armatures,  no  sparking,  and  no 
beating. 

The  windings  are  entirely  below  the  surface  of 
the  armature,  which  Is  Iron-clad,  with  no  binding 
wires.  There  are  no  joints  In  the  windings,  ex- 
cept where  the  wires  connect  with  the  commuta- 
tor bars;  the   Insulation    throughout    the    entire 


FIG.   3.      STEEL  MOTOn,  SPKING   MOUNTED. 

suspending  the  motor  at  or  near  the  center  of 
gravity.  This  eliminates  the  weight,  but  not  the 
Inertia  blow,  which  is  the  most  serious.  This  has 
forced  those  interested  to  the  conclusion  that  the 
perfect  motor  must  weigh  as  little  as  possible,  be 
extremely  strong  in  mechanical  construction,  and 
should  work  up  to  35  horse  power    without  heat- 


motor  is  entirely  water  and  dust  tight,  the  only 
opening  being  the  Ud  over  the  commutator,  by 
opening  which  the  two  brushes  can  be  easily 
reached.  The  frame  is  in  two  parts  and  is  made 
of  steel.  The  gear  housing  and  commutator  lid 
are  of  malleable  iron.  Both  gears  and  pinions  are 
of  steel. 
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The  shaft  is  large,  being  SJ  inches  in  diameter 
and  2*  inches  in  the  bearings.  The  bearings  are 
very  long  and  arranged  for  thorough  lubrication 
with  grease.  The  efficiency  of  the  motor  is 
stated  to  be  00  per  cent. 

The  detail  cuts  give  a  more  complete  idea  of 
the  flexible  support  and  other  important  points. 


without  bringing  a  strain  or  shock  on  any  part. 
The  gear  centers  are  always  maintained  because 
of  the  U-shaped  frame. 

Fig.  4  shows  how  the  lower  half  of  the  frame  is 
made  to  swing  down,  while  the  armature  remains 
in  place,  one  man  being  able  to  let  it  down  and 
replace  it  after   inspection   and   cleaning.     The 


are  supported  by  the  bolt  B:  The  grease,  which 
comes  out  between  the  end  of  the  thrust  collar 
and  the  inner  end  of  the  bearing,  -falls  to  the 
ground  through  the  opening  C,  which  is  4  by  Sc- 
inches, and  cannot  be  clogged.  No  grease  can 
get  into  the  motor. 
Fig.  6  shows  a  section  of  the    armature. '  The 


PIG.  4. 


Fig.  3  shows  an  end  elevation  of  the  motor  with 
one  whetl  taken  away.  5  is  a  cast-iron  U-shaped 
frame,  the  rounded  end  being  journaled  on  the 
car  axle  in  the  ordinary  way.  Swinging  freely 
between  the  arms  of  this  U  is  the  motor  A, 
trunloned  by  its  bearings,  but  not  touching  the 


PIG.  6. 

armature  may  be  removed,  if  desired,  from  be-  core  A  is  built  on  a  separate  sleeve,  which  re- 
low;  or,  if  the  motor  should  not  be  over  a  pit,  the  ceives  the  shaft  B.  This  shaft,  when  worn  out, 
upper  half  may  be  swung  up  and  the  armature  can  be  replaced  by  removing  the  nut  C,  drawing 
removed  from  above.  out  the  shaft  and  inserting  a  new  one,  thus  saving 
By  referring  to  the  figures  it  will  be  seen  that  the  expenseof  tearing  the  armature  down  and  re- 
all  the  bearing  caps  come  off  from  below,  and   all  building,  as  not  a  wire   connection   is  disturbed. 


PIG. 


CAST    IRON    MOTOR, 


axle.  The  motor  is  then  supported  at  the  rear  by 
spiral  springs,  G,  between  lugs  on  the  frame  and 
the  arms  of  the  U,  and  at  the  front  end  is  sup- 
ported by  a  swinging  arm  from  the  ordinary 
spring  truck  bar  D.  It  can  be  seen  that,  with 
this  suspension,  the  motor  rides  freely  on  springs, 
readily    adjusting    itself    to  varying  conditions. 


the  bolts  pass  down  from  above;  and,  should  a 
nut  come  off,  no  part  of  the  motor  can  fall.  The 
bolts  are  not  made  to  take  the  weight  of  the 
motor,  and  the  nuts  are  all  locked  with  pins. 

The  bearings  are  entirely  outside  of  the  motor 
casing  or  frame,  as  shown  by  Fig.  5.  They  are 
solid  shells,  A,    filled  with  the  best  babbitt  and 


The  commutator  is  on  a  tapered  portion  of  the 
shaft,  the  same  as  the  pinion,  and  can  be  more 
easily  drawn  off  for  refilling.  Both  commutator 
and  pinion  are  held  in  place  by  nuts  properly 
locked  by  an  ingenious  lock  washer. 

This  motor  contains  all  the  long-tried  con- 
structional points  which  experience  has  proven  to 
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work  well,  and  the  weak  points  existing  in  motors 
of  other  types  have  been  eliminated.  Being  flexi- 
bly supported,  it  will  remove  all  trouble  with  rail 
joints.  Not  even  the  gear  noise  is  heard,  as  the 
gears  are  inclosed  in  air-tight  housings  and  run  in 
oil. 

Fig.  ■?  shows  a  oast-iron  motor  of  35  horse  power 
for  heavy  work,  weighing  3,500  pounds.  This 
motor  is  designed  for  use  where  very  large  cars  or 
trains  of  cars  are  operated.  It  is  made  of  cast- 
iron,  and  has  an  efficiency  of  nearly  90  per  cent. 
It  is  built  on  the  same  general  type  as  the  steel 
motor,  but  is  not  spring  mounted,  being  journaled 
on  the  axle.  This  motor  is  small  and  light  for 
its  output.  It  will  operate  on  30-lnch  wheels  with 
plenty  of  clearance. 

The  designs  are  already  completed  by  the  com- 
pany for  large  motors  to  operate  elevated  trains, 
or  suburban  and  interurban  railways  which  will 
be  run  at  high  rates  of  speed. 


♦ELEOTRICAI.     ENGINEERING    AS    A    PRO - 
EESSION. 


BT  R.    H.    THORSTON, 
Director  of  Sibley  College,  Cornell  University . 

Within  a  very  few  years  an  exceedingly  impor- 
tant and  most  intensely  interesting  branch  of  me- 
chanical engineering  has  come  to  be  distinguished 
—electrical  engineering.  In  this  subdivision,  we 
find  classed  all  those  designers  and  builders  hav- 
ing such  knowledge  of  the  sciences  and  the  arts 
which  underlie  the  profession,  who  devote  them- 
selves to  the  production  of  that  class  of  machi- 
nerj'  and  apparatus  which  is  intended  for  the 
production  and  distribution  of  power  in  the  form 
— usually  the  intermediary  form — of  electrical 
energy.  The  engineer  may  be  said  to  be  the  pro- 
ducer and  dispenser  of  energy;  the  electrical  en- 
gineer gives  his  time  and  thought  and  talent  and 
labor  to  the  production  and  distribution  of  this 
particular  form  of  energy.  The  science  of  his 
art  is  a  combination  of  all  contemporary  know- 
ledge of  physics  and  chemistry,  and  mathematics 
and  mathematical  physios,  as  the  peculiar  dis- 
tinguishing feature  of  his  scientific  preparation 
with  all  the  scientiSc  and  practical  knowledge  of 
the  engineer  engaged  In  any  other  branch  of  con- 
struction of  machinery,  a  knowledge  of  the 
strength  and  mechanical  properties  of  all  mater- 
ials of  construction,  of  the  applied  mechanics  of 
construction  and  of  structures,  of  machine-design, 
or  the  art  of  proportioning  parts  of  machinery, 
and  a  familiarity  with  the  forms,  standard  propor- 
tions and  methods  of  application,  and  with  the 
economic  eflioiencies,  of  the  prime  motors  and  all 
machinery  of  transmission  employed  in  the  de- 
velopment and  distribution  of  energy  for  power 
and  light-production,  in  every  department  of 
human  Industry.  He  must  be  something  of  a 
physicist,  an  accomplished  electrician,  something 
of  a  chemist,  and  a  talented  engineer  and  con- 
structor, If  he  Is  to  succeed  in  the  highest  degree 
in  his  chosen  profession  and  specialty;  m  fact,  he 
must  add  to  these  essentials,  also,  those  of  good 
business  capacity  and  excellent  judgment,  in  all 
matters  both  of  construction  and  of  business. 

To  succeed  in  this  branch  of  mechanical  en- 
gineering the  young  man  proposing  to  prepare 
himself,  professionally,  for  entering  it  should 
always  consider  whether  he  Is  naturally  a  good 
mechanic;  for  otherwise  he  will  most  assuredly 
fail;  whether  he  has  a  talent  for  mathematics 
without  whlchihe  can  never  secure  even  the  elemen- 
tary basis  of  the  scientific  side  of  the  profession; 
whether  he  has  a  real  and  abiding  interest  in 
natural  science  and  especially  for  physics,  upon 
which  Is  based  the  whole  distinctive  part  of  the 
chosen  vocation;  and,  especially,  whether  he  has 
that  combination  of  a  scientific  cast  ol'  mind  with 
that  practical  good  sense  and  intuitive  mechanic's 
sense  and  judgment,  which  together  constitute 
the  rarest,  but  perhaps  also  the  most  important, 
of  all  the  elements  of  success  In   any   branch  of 
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engineerins.  The  aspirant  for  its  highest  honors 
will  find  himself  indirect  competition  with  strong 
and  bright  men,  and  must  show  himself  equal  to 
every  emergency  wh'ch  confronts  him,  and  read- 
ier, more  accurate,  more  economical  than  they; 
or  hia  opportunity  will  be  lost,  and  he  will  never 
attain  the  highest  levels  of  his  profession.  If  he 
can  not  clearly  see  this  promise  of  success,  he 
should  turn  to  other  fields  of  industry,  in  which 
he  may  be  more  certain  of  advancement. 

The  preparation  for  entrance  into  electrical  en- 
gineering has  during  the  generation  just  passed 
come  to  be  through  the  schools  primarily;  and  a 
good  education  has  come  to  be  demanded,  supple- 
mented by  a  thorough  professional  training  in  a 
school  having  an  extensive  and  complete  equip- 
ment, a  good  professional  course  of  Instruction, 
and — most  important  of  all— a  staff  of  capable 
and  experienced  specialists  in  engineering.  The 
engineering  schools  are  now  turning  out  large 
numbers  of  well-educated  and  well-trained  young 
men,  who  are  taking  possession  of  the  best  work 
of  the  profession  in  all  its  branches;  and  compe- 
tition with  them,  on  the  part  of  less  well-edu- 
cated, and  especially  less  well  trained,  professional 
engineers  must  be  usually  hopeless.  This  Is  es- 
pecially the  case  in  electrical  engineering;  where 
a  strong  mathematical  preparation,  a  familiar 
knowledge  of  physics  through  the  experimental 
and  formal  training  of  the  laboratory  devoted 
largely  to  applied  electricity,  and  a  complete  and 
fundamental  course  of  study  and  practice  in  de- 
signing electrical  and  other  kinds  of  machinery 
are  all  needed  to  Insure  success  in  professional 
practice.  The  best  engineering  schools  now  have 
extensive  laboratories  in  which  are  taught  the 
principles  and  practice  of  the  trades  accessory  to 
engineering,  and  the  best  methods  of  determina- 
tion of  the  strength  and  other  essential  properties 
of  materials  of  engineering,  testing  steamengines 
and  boilers,  and  solving  all  the  practical  problems 
of  research  which  constitute  in  large  degree  the 
really  dlflHcult  and  genlus-testlng  work  of  the  en- 
gineer. It  is  this  class  of  problems  which  affords 
the  talented  engineer  his  opportunity  in  times 
of  emergency  and  trial  to  place  himself  in  ad- 
vance of  his  fellows.  It  is  only  in  the  higher 
class  of  engineering  schools  that  he  can  learn 
satisfactorily  the  essential  methods  of  this  branch 
of  his  vocation.  The  schools  of  engineering, 
when  actually  professional  and  not  semi-educa- 
tional, demand  of  the  student  a  good  knowledge 
of  the  ordinary  high-school  studies  and  especially 
of  mathematics.  They  sometimes  require  some 
knowledge  of  a  modern  language  or  two,  and  oc- 
casionally even  an  elementary  knowledge  of 
Latin;  although  this  is  not  either  usual  or,  prob- 
ably, wise.  No  young  man  should  be  barred  out 
of  a  profession  because  he  has  not  acquired 
learning  unessential  to  the  study  and  practice  of 
that  profession.  It  Is  wise,  however,  where  the 
youth  can  afford  time  and  the  cost,  to  secure  the 
best  education  that  the  country  can  offer  before 
entering  upon  his  professional  work.  A  profes- 
sional training  is  the  acquirement  of  the  special 
and  narrow  learning  of  that  profession;  it  is  not 
an  education.  Education  must  usually  precede 
professional  training;  but  the  broadest  education 
may  and  often  does  come  in  part  before.  In  part 
after  the  professional  studies.  It  is  coming  to  be 
usual  for  young  men  in  the  universities  to  choose 
their  electlves  in  the  liberal  courses  from  among 
the  advanced  mathematical  and  scientific  sub- 
jects, and  thus  to  secure  a  very  extensive  and 
essential  portion  of  the  professional  preparation; 
then  entering  the  engineering  course  after  grad- 
uation In  arts  or  philosophy  as  the  case  may  be. 
It  is.  however,  unfortunately,  as  a  rule  only  those 
who  are  well-to-do  who  can  thus  secure  the  best 
modern  education  supplemented  byithe  best  pro- 
fessional training,  and  go  out  into  the  world 
equipped  to  make  the  most  of  life  In  its  every 
desirable  field. 

lOlectrlcal  engineering  is  taking  a  more  import- 
ant and   fruitful   place    among    the    professions. 


every  day.  The  applications  of  electrical  science 
and  engineering  are  rapidly  Increasing  in  num- 
ber, extent,  and  value:  and  the  practitioner  who 
chooses  this  branch  as  a  specialty — and  all  pro- 
fessional men,  to  succeed,  must  become  specialists 
— finds  himself  given  dally  greater  opportunities 
for  usefulness,and  able  constantly  to  demand  great- 
er returns;  while  the  brilliancy  and  importance 
of  his  discoveries, and  inventions  constructions. pro- 
cure for  him  exceptional  respect  and  distinction. 
But  he  must  have  the  natural  talent,  the  thor- 
ough preparation,  the  peculiar  abilities  requisite 
to  insure  the  power  of  taking  advantage  of  these 
remarkable  opportunities,  if  he  is  to  succeed  at 
all,  in  the  coming  competition  among  the  bright- 
est minds,  the  most  active,  ambitious,  and 
talented  young  men  the  country  is  to-day  pro- 
ducing. As  in  all  professions — but,  perhaps,  even 
more  so  than  usual — the  crowds  will  barely  live; 
many  will  be  driven  out  by  failure  and  starva- 
tion, and  comparatively  few  will  attain  to  honor, 
professional  distinction  and  wealth. 

Electricity  has  come  to  be  the  right  arm  and 
hand  of  the  steam  giant  and  of  the  genius  of  the 
waterfall,  and  reaches  out  to  do  their  work  at 
points  miles  away  from  the  source  of  the  thus 
distributed  energy.  The  outcome  of  this,  which 
is  now  come  to  be  a  veritable  revolution  in 
modern  methods  of  application  of  the  great 
powers  of  nature  to  the  purposes  of  man,  through 
the  art  of  engineering,  can  hardly  be  imagined 
or  foretold;  but  we  can  readily  believe  that  such 
an  industrial  revolution  as  this — paralleled,  as  is 
already  evident,  only  by  the  wonderful  extension 
of  the  uses  and  powers  of  steam  after  the  work  of 
Watt,  in  the  first  half  of  the  century  behind  us — 
must  have  enormous  influence  upon  the  progress 
of  the  world,  and  must  give  increasing  opportun- 
ities, for  many  years  to  come,  to  the  men  who 
have  the  essential  mental  and  physical  strength 
and  talent,  and  the  needed  scientific  and  profes- 
sional training  to  enable  them  to  do  the  work  as 
it  offers  itself  to  them.  Such  young  men  will  find 
here  their  very  best  opportunities;  but  all  others 
should  carefully  avoid  being  drawn  into  a  profes- 
sion which  exacts  so  much  of  special  talent  and 
serious  study  and  arduous  labor.  A  course  of  in- 
struction in  an  engineering  school  of  the  highest 
class  is  the  most  exacting  and  arduous  line  of 
work  known,  to-day,  in  any  profession  or  depart- 
ment of  human  activity.  A  real  natural  talent 
for  the  work  and  the  best  possible  preparation 
for  entrance  upon  such  a  course,  should  be  under- 
stood to  be  the  pre-requlsites,  by  every  young 
man  looking  in  this  direction   for   his  life's  work. 

My  experience,  as  the  head  of  the  largest  school 
of  mechanical  engineering  in  the  world,  and  with 
the  largest  body  of  students  graduating  in  that 
branch  proving  so  seductive  to  these  young  men 
of  ability  and  ambition,  who  combine  a  talent  for 
mechanics  with  fondness  and  capability  in  the 
departments  of  natural  science  and  the  higher 
mathematics,  has  been  that  no  line  of  mechanical 
engineering  is  as  interesting  to  those  well-fitted 
for  it  as  this,  and  that  none  offers  so  interesting  a 
variety  of  practical  and  scientific  problems  to  the 
professional  and  the  practitioner.  But  while  the 
number  of  positions  opening  to  the  young  men 
just  entering  upon  this  field  of  work  is  compar- 
llvely  large  the  number  in  the  higher  grades  is 
comparatively  small,  and  probably  must  long, 
perhaps  always,  remain  so.  Only  the  very  best 
of  the  competing  crowd  will  be  likely  to  attain 
any  great  success.  The  pecuniary  returns  come 
to  the  capitalist  and  Investor,  rather  than  to  the 
workers.  The  commercial  side,  in  all  depart- 
ments of  engineering,  offers  more  promise  of  pe- 
cuniary gain  than  the  constructive,  except  that 
the  men  making  a  business  of  contracting  for 
constructions  do  well,  as  commercial  men,  not  as 
constructors. 

We  are  instructing  over  two  hundred  and  fifty 
men.  In  this  department  of  Sibley  College,  and 
graduate  about  fifty  each  year.  All  find  employ- 
ment and   interesting   and   Instructive   work;  but 
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most  of  the  brightest  of  all  our  young  men  in 
this  country  at  this  time  must  be  content  with 
small  salaries;  a  few  may  secure  handsomely  pay- 
ing positions,  or  opportunities  for  speculative 
gain. 


ELECTRIC  RAILWAY  MOTORS:   TKEIR  CON- 
STRUCTION AND  OPERATION. 


BY  NKLSON  W.  PERRY. 

(Thirteenth  Aj'ticle.) 

[A  few  slight  errors  crept  into  three  of  the  figures  used 
in  tlie  last  article,  and  these,  Pigs.  38,  39  and  43,  are  here 
reproduced  in  their  corrected  form.] 

MULTIPLE  ABC  AND   SERIES  ARRANGEMENT. 

As  observed  in  Fig.  43  the  current  before  it 
comes  to  the  magnet  coils  divides — part  of  it  go- 
ing through  colls  ^  and  B  and  part  of  it  going 
through  I)  and  G,  and  then  the  two  parts  unite 
again  after  having  passed  through  their  respect- 
ive coils.  It  is  evident  that  instead  of  dividing 
the   current  into  two   circuits  each   half  going 


FIG.  38. 

through  two  coils  in  succession,  we  might  have 
divided  it  into  four  circuits  and  have  placed  each 
coil  in  a  separate  circuit,  or  we  need  not  have  di- 
vided the  current  at  all,  but  have  compelled  the 
vvhole  of  our  current  to  pass  through  first  A,  then 
B,  then  G  and  finally  through  D.  Fig.  44  repre- 
sents the  latter  arrangement.  When  current  is  sup- 
plied to  several  colls  or  lamps  or  other  electrical 
devices  or  groups  of  the  same  so  that  each  device 
or  group  receives  a  certain  fraction  of  the  whole 
current  independently  of  all  the  others,  viz. :  so 
that  the  current  which  passes  through  one  device 
or  group  does  not  pass  through  any  of  the  others, 
as  would  be  the  case  were  we  to  divide  our  cir- 
cuit into  four  in  one  of  which  each  of  the  four 
colls  are  placed,  these  four  colls  would  be  said  to 
be  in  "multiple  arc"  or  "In  jaaltiple"  with  each 
other  or  "in  parallel."  In  Fig.  43  the  current 
divides  between  two  circuits,  the  current  of  one 
of  these  circuits  passing  through  the  group  of 
colls  A  and  B  and  the  current  of  the  other  passing 
through  the  group  D  and  C  These  two  subor- 
dinate circuits  are  therefore  in  multiple  arc  with 
each  other  and  the  groups  of  colls  supplied  bj 
each  circuit  are  said  to  be  "In  multiple  arc"  or 
"in  parallel"  with  each  other,  because  none  of  the 


to  be  "in  series"  with  one  another.  Thus  in  Fig. 
43,  while  coil  A  and  B,  considered  as  a  group  are 
on  a  separate  circuit  from  B  and  C,  and  the  cur- 
rent which  goes  through  A  and  B  does  not  after- 
ward pass  through  i)  and  C  and  the  two  groups 
are  in  multiple  arc  with  each  other,  still  If  we 
regard    the    colls    separately,   the   same   current 


PIG.  39. 

current  which  passes  through  the  coils  A   and   B 
subsequently  passes  through  the  coils  B  and  C. 

If  however  the  current  reaches  its  translating 
devices  (the  term  "translating  device"  is  used  to 
designate  anything  through  which  the  current 
passes  or  which  is  operated  by  the  current  either 
directly  or  indirectly)  not  at  the  same  time  or  in- 
dependently as  in  previous  example,  but  passes 
through  them  in  succession  so  that  the  same  cur- 
rent which  passes  through  the  first  one  also  passes 
through  the  second  and  the  third  and  so  on  until 
all  are  thus  supplied,  the  various  devices  are  said 


FIG.  43. 

which  passes  through  A,  subsequently  passes 
through  B,  and  that  which  first  passes  through 
-Z),  also  passes  through  G. 

A  and  B  are  therefore  In  series  with  each  other 
and  B  and  C  are  likewise  in  series  with  each  other, 
but  if  we  arrange  our  coils  as  in  Fig.  44,  so  that 
the  same  current  which  passes  first  through  A 
and  then  through  B  also  passes  through  G  and  D 
In  the  order  named,  the  four  coils  are  then  said 
to  be  in  series  with  one  another.  If  the  circuit 
divides  before  it  comes  to  .4— one  branch  going 
around  the  four  colls  as  just  described  and  the 
other  branch  supplying  in  similar  manner  the 
colls  of  another  field  magnet,  then  the  two  groups 
of  field  magnets  will  be  In  parallel  with  each 
other,  while  the  various  coils  in  each  group  are 
in  series  with  the  others  of  the  same  group.    This 


FIG.  44. 

is  exactly  a  similar  case  to  that  represented  in 
Fig.  43  where  the  group  of  colls  A  and  B,  while 
its  constituents,  A  and  B  are  in  series  with  each 
other,  is  in  multiple  arc  or  lu  parallel  with  the 
other  group  of  coils  B  and  C  whose  constituents, 
B  anA  G,  are  in  series  with  each  other. 

Such  an  arrangement  as  this,  where  the  trans- 
lating devices  are  divided  up  Into  groups,  the 
members  of  each  group  forming  a  series,  but  the 
various  groups  being  in  multiple  arc  with  each 
other.  Is  called  a  "multiple  series"   arrangement. 

If  in  Fig.  44  the   current  after   having  passed 


FIG.  45. 
through  all   four  coils  is  carried  to  another  group 
of  magnets  or  coils,  these  two  larger  groups  will 
be  lu  series  with  one  another. 

Figs.  45,  46  and  47  represent  respectively  the 
series,  the  multiple  arc  and  multiple  series  ar- 
rangement for  10  translating  devices.  There  is 
also  a  fourth  arrangement  represented  in   Fig.    4 

s 


which  is  sometimes  called  the   "series   multiple" 
arrangement. 

It  is  well  to  fix  thoroughly  in  mind  the  charac- 
teristics of  the  series,  multiple  arc  and  multiple 
series  arrangements  as  they  will  be  frequently  re- 
ferred to  hereafter,  and  a  thorough  understand- 
ing of  them  is  essential  to  an  intelligent  reading 
of  what  follows.  To  facilitate  this  understand- 
ing it  may  assist  us  If  we  remember  that  the  in- 
candescent lamps  in  a  street  car  are  arranged 
five  in  series.  The  street  oars  themselves  are  in 
multiple  arc  with  each  other,  as  are  also  the  gen- 
erators at  the  power  house  If  there  be  more  than 
one  connected  to   the   same  feeder.     Most  ot  the 
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FIG.  40. 

incandescent  lamps  except  those  in  street  cars  are 
arranged  In  multiple  arc,  whereas  almost  all 
the  arc  lamps  used  for  street  lighting  are  arranged 
in  series.  The  motors  under  the  cars  are  con- 
nected up  In  various  ways  according  to  the  po- 
sition of  the  controlling  switch  and  the  system  of 
equipment  employed— sometimes  the  two  motors 
are  in  multiple  arc  with  eachother  and  sometimes 
they  are  In  series,  and  the  colls  of  their  field  mag- 
nets are  thrown  into  various  combinations  of 
series,  multiple  series  and  multiple  arc— each 
arrangement  being  employed  for  some  specific 
purpose. 

CURRENT  CHARACTERISTICS  OP  MULTIPLE  AND 
SERIES  ARRANGEMENTf  IN  GENERATORS. 

If  two  pumps  Standing  side  by  side  pump  water 
into  the  same  main  they  will  not  increase  the 
pressure  of  the  water  but  will  increase  the  amount 
of  water  only.     So  if  two  dynamos  are   connected 
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FIG.  47. 

in  parallel  or  multiple  arc  with  the  same  trolley 
or  feeder  wire,  the  potential  of  the  resulting  cur- 
rent will  not  be  increased,  but  the  number  of 
amperes  which  may  be  drawn  from  that  circuit, 
or  the  number  of  cars  or  lights  or  other  translat- 
ing devices  that  may  be  supplied  will  be  equal  to 
the  sum  of  those  that  could  be  supplied  by  both 
separately. 

If,  however,  one  of  two  pumps  delivers  to  the 
other  so  manj'  gallons  of  water  per  minute  at  a 
pressure  of  say  100  pounds  per  square  inch  and 
the  second  pump  receives  that  water  into  its 
cylinders  at  that  pressure  and  passes  it  on  to  the 
main  with  an  additional  pressure  of  say  50  pounds 
per  square  Inch,  the  amount  of  water  pumped 
into  the  main  will  not  be  increased  by  reason  ot 
the  second  pump,  but  its  pressure  will  have  been 
increased  so  as  to  equal  the  sum  of  the  pressures 
Imparted  by  both  pumps,  in  this  case  equal  to  150 
pounds  per  square  inch. 

So  if  one  dynamo  pumps  current  Into  another 
which  passes  it  on  to  the  line  wire  or  In  other 
words,  If  two  dynamos  are  connected   in   series. 


FIG.  48. 
the  number  of  amperes  that  can  be  drawn  from 
that  circuit  will  not  be  greater  than  if  but  one 
machine  were  working,  but  it  will  beat  a  pressure 
equal  to  the  sum  of  the  pressures  impressed  upon 
the  current  by  both. 

If  in  our  power  house  we  have  a  500- volt  dynamo 
capable  of  furnishing  sufficient  current  to  oper- 
ate ten  cars,  and  it  becomes  necessary  to  double 
our  equipment  of  cars  we  would  put  in  another 
500-volt  dynamo  of  the  same  capacity  and  con- 
nect it  up  In  multiple  with  the  first  one,  and  the 
question  Is  solved. 

If,  on  the  other  hand,  we  had  a  100-volt  Incan- 
descent lighting  dynamo  and  wished  to  supply  a 
500-volt  circuit  for   street  car   car  purposes,  we 
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would  have  to  connect  up  others  in  series  with  it 
■whose  potentials  were  such  that  when  added  to- 
gether and  to  that  of  the  machine  already  in- 
stalled they  would  equal  500.  Thus  we  might  add 
four  more  machines  of  100  volts  each,  making 
five  machines  in  series  whose  combined  electro- 
motive forces  would  be  500,  or  two  machines  of 
200  volts  each,  or  one  machine  of  100  volts  and 
another  of  300  volts.  But  if  the  original  machine 
only  had  a  capacity  of  say  100  amperes,  the  five 
connected  in  series  would  have  no  greater  out- 
put. 

The  rule,  therefore,  may  be  laid  down  that  a 
combination  of  generators  in  multiple  arc  gives 
an  output  in  amperes  equal  to  the  combined  out- 
put of  the  several  machines,  but  with  no  increase 
In  pressure,  while  a  combination  cf  generators  in 
series  gives  a  pressure  equal  to  the  combined 
pressures  of  the  several  machines  but  with  no  in- 
crease in  amperes. 


EQTJIPmENT    AND    OPERATION    OF    THE 
JjIVEBPOOl.  OVERHEAD  RAILWAY.— II 


Batios  of  Useful  and  Dead  Loads. — The  Liver- 
pool emptj'  train  weighs  31  tons  3+  cwt.,  of  which 
the  electrical  equipment  for  locomotion  weighs 
6  tons  T  cwt.  With  all  seats  occupied  by  passen- 
gers, the  total  weight  is  about  38  tons  C  cwt.,  but 
on  occasions  the  standlng-rcom  in  the  train  is 
also  fully  occupied,  bringing  the  weight  to  per- 
haps 50  tons.  The  weight  of  locomotive  equip- 
ment is  thus  about  125  lbs.  per  passenger,  and 
about  20  per  cent,  of  the  total  weight  of  the  train 
with  all  seats  occupied,  each  passenger  being 
taken  at  140  lbs.  weight.  A  comparison  of  these 
figures  with  those  of  trains  on  other  railways  us- 
ing electric  and  steam  locomotives  is  given  in 
Table  A: 


Electric 

Electric 

Steam  Locomo- 

motors. 

loco- 
motives. 

tives. 

Liver- 

City and 

.Man- 

G. S'Mn 

pool 

South 

hattan 

Railway 

Overh'd 

London 

Railwav, 

Sub'rban 

Railway. 

Railway. 

N.  Y. 

Trains. 

T.    C.  Q. 

T.    C.  Q. 

r.  c.  Q. 

T.    C.  Q. 

Weight  of   motors 

or  locomotive  — 

6     7    0 

10      7    0 

23      4    0 

53    10    0 

Number  of  passen- 

Ker  seats  in  train. 

114 

96 

240 

414 

TVeiglit   of   motors 

or  locomotive  per 

passenger  in  lbs.. 

125 

241 

217 

290 

Weight    of    full ) 

T.    C.   Q. 

T.    C.    Q. 

T.    C.    Q. 

T.    C.    Q. 

train  (all  seats  V 

occupied.) ) 

38    5    2 

37      7    0 

104    1    0 

188  11    0 

Weight   of  motors 

or  locomotive  re  - 

atlvely  to  weight 
of  full   train,  ex 

motors  or    loco- 

motives, percent. 

20 

38 

29- 

40 

Average  weight  of 

empty    carriages 

(m    motors)    per 

passenger      seat. 

487 

490 

615 

590 

Weight      of      full 

train  per  passen- 

ger, in  lbs 

752 

871 

972 

1,020 

It  need  only  be  observed  in  reference  to  the 
above  table  that  the  comparison  is  very  favorable, 
80  far  as  weights  are  concerned,  to  the  adoption 
of  electric  motor  carriages  where  practicable  and 
otherwise  suitable. 

Comparative  Effioiency. — In  other  respects  also, 
not  Indicated  in  the  above  table,  the  advantages 
of  the  Liverpool  arrangement  are  considerable. 
The  weight  on  the  driving  wheels  of  a  full  train 
Is  Ki  tons  15  cwt.,  or  about3(3per  cent,  of  the  while 


with  a  current  of  150  amperes.  For  comparison 
with  steam  locomotives,  the  district  railway 
trains  may  be  taken.  A  train  of  9  coaches,  weigh- 
ing empty  87  tons,  and  seating  400  passengers,  is 
drawn  by  a  locomotive  of  46^  tons  weight  (of 
which  35  tons  13  cwt.  is  upon  the  driving  wheels), 
having  cylinders  of  17  inches  diameter  and  24- 
inches  stroke,  and  driving' wheels,  when  new,  of  5 
feet  9J  inches  diameter.  The  weight  on  the 
driving  wheels  is  therefore  19  per  cent,  of  the  full 
weight  of  the  train;  and  taking  again  one-seventh 
of  this,  the  available  adhesion    is  01  pounds  per 


SL. 


with  which  the  trains  get  up  speed   is  frequently 
remarked  upon  by  passengers. 

THE  BLECTBICAL  EQUIPMENT — BY  THOMAS  P.\HKER. 

When  the  Overhead  Railway  Company  in  1891 
took  Into  consideration  the  employment  of  elec- 
tric traction  for  their  trains,  the  Electric  Con- 
struction Corporation,  of  Wolverhampton,  ten- 
dered for  the  equipment  of  the  line,  and  secured 
an  order  for  the  complete  insfallation,  comprising 
boilers,  engines,  steam  pipes,  dynamos,  rolling 
stock,  station  lighting  and   signals.      The    plant 
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ton  of  train.  With  120  pounds  mean  effective 
pressure  in  the  cylinders,  the  tractive  force,  al- 
lowing for  the  friction  of  the  engine,  would  be 
about  70  pounds  per  ton  of  train.  It  should  be 
observed  that  the  tractive  force  given  above  for 
the  electric  motors  is  available  only  so  long  as  the 
stated  currents  pass  through  the  motors,  and 
that,  as  the  speed  increases,  the  current  and,  to  a 
corresponding  e.xtent,  the  tractive  force,  are  re- 
duced. 

These  comparative  figures  are  shown  In  the  fol- 
lowing table: 

TABLE  E. 


Liverpool 

'City  and 
South 

District 

Railway. 

London 
Railway. 

Railway. 

T.    C.    Q 

T.   C.  Q. 

T.     C.     Q. 

Weight  of  train  (all  seats 

38        5      2  37        7      C 

157     10     0 

Weijhton  driving  wheels 

13      15      OilO        7      C 

35      13      0 

Weight  on  driving  wheels 

per  cent,  of  train  weight 

36 

28 

19 

Adhesion  at  one-seventh 

of  weight   on    driving 

wheels,  lbs.  per  ton  of 

115 

90 

61 

Tractive  force,   lbs.    per 

ton  of  train: 

Motors  with  133  amperes 

115 

Motors  with  150  amperes 

120 

100 

Locomotive  with  120  lbs. 

mean  effective  pressure 

iu  cylinders 

71 

Maximum  tractive   force 

per  ton  of  motors  or  lo- 

motive,  lbs 

730 

367 

231 

The  last  line  of  Table  B   brings  out   a    strong 
feature  of  the  electric  motor  or   locomotive,  viz.. 


was  required  to  run  a  three  minute  service  on  a 
double  line  six  miles  in  length,  and  to  accomplish 
this  distance  in  29  min.,  including  stops  of  half 
a  minute  at  each  one  of  13  stations.  Each  train 
was  to  consist  of  two  cars,  each  car  carrying  56 
passengers,  and  being  of  an  estimated  weight  of 
13  tons  10  cwt.  without  motors. 

To  meet  this  service,  20  trains  running  at  one 
time  would  be  necessary,  and  in  considering  the 
power  required  at  the  dynamos,  the  subject  was 
approached  from  its  elementarj'  basis.  Curves 
were  drawn  to  show  the  energy  absorbed  by  one 
loaded  train  at  every  point  In  the  whole  length  of 
the  line,  assuming  various  accelerations  and  inter- 
vals during  which  the  brakes  might  be  applied 
to  bring  the  train  to  a  standstill,  the  weight  of  a 
loaded  train  with  motors  being  assumed  to  be 
34  tons.  These  curves  were  modified  and  checked 
by  the  results  of  experience  on  ordinary  railways, 
until  results  were  obtained  which  would  meet  the 
service  required.  In  most  cases  the  stations  were 
so  near  one  another  (in  one  instance  under  300 
yards,  and  in  others  400  yards)  that  the  brakes 
had  to  be  applied  long  before  the  train  could  at- 
tain a  uniform  speed,  the  greater  part  of  the  en- 
ergy supplied  to  the  motors  being  expended  in  ac- 
celerating the  motion  of  the  train,  which  was  re- 
quired by  the  specification  to  attain  a  speed  of  30 
miles  per  hour  if  necessary.  From  these  curves 
it  was  an  easy  matter  to  calculate  the  power  re- 
quired for  the  whole  service.  This  gave,  allow- 
ing for  the  various  electrical  losses  which  were 
capable  of  being  estimated,  1,200  to  1,400  am- 
peres at  500  volts,  which  was  the  electrical 
pressure  decided  upon,  or  nearly  900  e.  h.  p. 
This  was  split  into  three  units,  and  to  allow  for 
one  spare,  It  was  decided  to  use  four  dynamos  for 


FIGS.    6   AND 


TRUCK   AND  MOTOR  USED   ON   THE   LIVERPOOL   OVERHEAD  RAILWAY. 


that,  weight  for  weight,  it  is  much  more  power- 
ful than  the  ordinary  steam  locomotive.  The 
latter  has  not  only  to  apply,  but  it  has  also  to 
carry,  the  materials  for  and  to  generate  the 
motive  power.  In  a  separate  electric  locomotive 
this  advantage  cannot  be  utilized  to  the  same  ex- 
tent as  is  the  case  in  the  motar  cars,  but  it  is  still 


FIG.    3.      TRACK  WORK  OF  THE  LIVERPOOL  OVBRnBAD  RAILWAY. 


weight  of  the  train.  Taking  the  minimum  avail- 
able adhesion  at  one-seventh  of  the  weight  on 
the  driving  wheels,  this  gives  about  115  pounds 
per  ton  of  train,  and  the  motors  give  an  equal 
tractive  force  with  a  current  of  133  amperes.  The 
electric  locomotives  of  the  City  <fc  Soutli  London 
railway,  weighing  10  tons  7  cwt.  each,  give  on  the 
drivlDg  wheels  2S  per  cent,  of  the  whole  weight  of 
the  train  himllarly  loaded,  and  an  ad- 
hesion (at  one-seventh  of  the  weight)  of 
90  pounds  per  ton,  while  the  motors  give 
a     tractive     force     of     100     pounds     per     ton 


considerable;  because,  in  the  one  case,  the  whole 
of  the  weight  of  the  locomotive  is  available  for 
adhesion,  and  the  motors  can  always  be  relied 
upon  to  exert  a  tractive  effort  exceeding  the  ad- 
hesion due  to  their  own  weight  and  that  of  the 
frame  and  whei.'ls  carrying  them;  while,  on  the 
other  hand,  even  In  the  case  of  tank  engines,  only 
about  two-thirds  of  thiMr  weight  is  usually  avail- 
able for  adhesion.  Ilaving  regard  to  the  large 
tractive  force  available,  relatively  lo  the  weight 
of  the  train,  on  the  overhead  railway,  as  shown  In 
the  table,  It  is  not  suprlsing  that  the    promptness 


the  generating  plant,  each  having  a  normal  output 
of  475  amperes  at  500  volts,  at  420  revolutions  per 
minute,  or  say  1,200  E.  H.  r.  in  all. 

Conductor. — The  main  conductor  Is  of  steel, 
4  sq.  in.  in  section  (Fig.  5)  rolled  in  lengths  of  32 
ft.  G  in.,  and  weighs  about  40  lbs.  per  lineal  yard. 
It  is  supported  between  the  main  rails  on  wooden 
cross  sleepers  and  rests  on  porcelain  insulators. 
The  Insulators  were  designed  for  use  with  oil,  but 
as  the  average  leakage  over  the  whole  line  is  only 
2  or  3  amperes,  this  has  been  thought  to  be  an 
unnecessary  refinement.  The  steel  channel  Is  not 
rigidly  attached  to  the  insulators  In  any  way,  and 
Is  supported  by  them  at  every  7  ft.  0  in.,  except 
where  joints  occur  in  the  conductor,  in  which 
cases  the  insulators  are  3  ft.  C  in.  apart.  The 
lengths  of  conductor  are  electrically  connected  by 
flexible  copper  straps.  There  are  no  feeders,  and 
the  return  circuit  Is  through  the  rails,  which  are 
united  by  wrought,  iron  bonds  riveted  to  the  web 
and  bridging  across  the  fish-plates.  All  four  rails 
are  cross-bonded  at  the  stations,  but  are  insulated 
from  the  structure  by  longitudinal  sleepers.  They 
weigh  50  lbs.  per  lineal  yard.  The  return  circuit 
has  thus  a  sectional  area  of  approximately  22  sq. 
In.  At  each  station  there  Is  a  cross-over  road, 
and  In  order  to  surmount  the  dlllioulty  of  carry- 
ing the  charged  conductor  past  the  main  rails  at 
these  points.  It  was   broken,  and   each  end    was 
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bent  parallel  to  the  main  rail  for  some  distance  on 
each  side  of  It  (Fig.  3),  being  electrically  con- 
nected under  the  rail,  and  fixed  J  in.  above  it. 
The  collectors  on  the  cars  were  made  wide  enough 
to  bridge  across  the  gap  thus  formed,  without 
breaking  the  circuit. 

The  tractive  force  of  each  motor  at  the  rim  of 
the  wheels  (3  feet  9  inches  in  diameter),  with  100 
amperes  exceeds  1,4.50  pounds  (about  87  pounds 
per  ton  of  train).  The  weight  of  each  motor  with 
its  axle,  but  without  the  wheels,  is  3  tons,  and 
that  of  the  motor  truck  complete  is  5  tons  7 
cwt. 

That  these  motors  will  stand  any  stresses  they 
are  likely  to  be  called  upon  to  bear  has  been 
proved,  and  this  fact  has  been  found  to  be  of 
great  service  in  actual  running;  for,  before  the 
drivers  were  properly  educated  to  their  work, 
they  frequently,  on  finding  any  difHouIty  with 
either  motor  on  the  train,  such  as  brush-leads 
working  loose,  or  brushes  miking  bad  contact, 
cut  that  motor  out  of  circuit  by  means  of  a  plug 
provided  on  the  driving  switch,  and  continued 
the  traflHc  with  one  motor  to  the  end  of  the  line. 
(2'o  be  continued.) 


ENGLISH  TEAMWAY  REGTTIiATIONS. 


In  several  acts  of  the  British  Parliament  and  in 
provisional  orders  authorizing  the  introduction 
of  electric  traction  on  tramways  the  duty  was  im- 
posed on  the  Board  of  Trade  to  prescribe  regula- 
tions to  be  observed  by  the  tramway  companies. 
After  hearing  those  interested  in  the  matter  the 
board  has  adopted  the  following  regulations: 

1.  Any  dynamo  used  as  a  generator  shall  be  of 
such  pattern  and  construction  as  to  be  capable  of 
producing  a  continuous  current  without  appre- 
ciable pulsation. 

2.  One  of  the  two  conductors  used  for  trans- 
mitting energy  from  the  generator  to  the  motors 
shall  be  in  every  case  insulated  from  earth,  and 
is  hereinafter  referred  to  as  the  "line;"  the  other 
may  be  insulated  throughout,  or  may  be  uninsu- 
lated in  such  parts  and  to  such  extent  as  is  pro- 
vided in  the  following  regulations,  and  is  herein- 
after referred  to  as  the  "return." 

3.  Where  any  rails  on  which  cars  run  or  any 
conductors  laid  between  or  within  three  feet  of 
such  rails  form  any  part  of  a  return,  such  part 
may  be  uninsulated.  All  other  returns  or  parts 
of  a  return  shall  be  insulated,  unless  of  such  sec- 
tional area  as  will  reduce  the  ditlerence  of 
potential  between  the  ends  of  the  uninsulated 
portion  of  the  return  below  the  limit  laid  down  in 
Regulation  7. 

4.  When  any  uninsulated  conductor  laid  be- 
tween or  within  three  feet  of  the  rails  forms  any 
part  of  a  return,  it  shall  be  electrically  connected 
to  the  rails  at  distances  apart  not  exceeding  100 
feet  by  means  of  copper  strips  having  a  sectional 
area  of  at  least  one-sixteenth  of  a  square  inch,  or 
by  other  means  of  equal  conductivity. 

5.  When  any  part  of  a  return  is  uninsulated, 
it  shall  be  connected  with  the  negative  terminal 
of  the  generator,  and  in  such  case  the  negative 
terminal  of  the  generator  shall  also  be  directly 
connected,  through  the  current  indicator  herein- 
after mentioned,  to  two  separate  earth  con- 
nections which  shall  be  placed  not  less  than  20 
yards  apart.  Provided  that  in  place  of  such  two 
earth  connections  the  company  may  make  one 
connection  to  a  main  for  water  supply  of  not  leaS 
than  3  inches  internal  diameter,  with  the  consent 
of  the  owner  thereof  and  of  the  person  supplying 
the  water,  and  provided  that  where  from  the 
nature  of  the  soil  or  for  other  reasons  the  company 
can  show  to  the  satisfaction  of  an  Inspecting 
officer  of  the  Board  of  Trade  that  the  earth  con- 
nections herein  specified  cannot  be  constructed 
and  maintained  without  undue  expense,  the  pro- 
visions of  this  regulation  shall  not  apply.  The 
earth  connections  referred  to  in  this  regulation 
shall  be  constructed,  laid,  and  maintained  so  as 
ti  secure  electrical  contact  with  the  general  mass 
of  earth,  and  so  that  an  E.  M.  P.  not  exceeding 
four  volts  shall  suffice  to  produce  a  current  of  at 
least  two  amperes  from  one  earth  connection  to 
the  other  through  the  earth,  and  a  test  shall  be 
made  at  least  once  In  every  month  to  ascertain 
whether  this  requirement  is  compiled  with.  No 
portion  of  either  earth  connection  shall  be  placed 
within  C  feet  of  any  pipe  except  a  main  for  water 
supply  of  not  less  than  3  Inches  Internal  diameter 
which  is  metallically  connected  to  the  earth  con- 
nections with  the  consents  hereinbefore  specified. 

fi.  When  the  return  is  partly  or  entirely  unin- 
sulated the  company  shall  in  the  construction  and 
maintenance  of  the  tramway  (a)  so  separate  the 
uninsulated  return  from  the  general  mass  of 
earth,  and  from  any  pipe  In  the  vicinity;  (A)  so 
connect  together  the  several  lengths  of  the  rails; 
(c)  adopt  such  means  for  reducing  the  difference 
produced  by  the  current  between  the  potential  of 


the  uninsulated  return  at  any  one  point  and  the 
potential  of  the  uninsulated  return  at  any  other 
point;  and  [d)  so  maintain  the  efficiency  of  the 
earth  connections  specified  in  the  preceding  regu- 
lations as  to  falflll  the  following  conditions— viz.: 
(1)  That  the  current  passing  from  the  earth  con- 
nections through  the  indicator  to  the  generator 
shall  not  at  any  time  exceed  either  two  amperes 
per  mile  of  single  iramway  line  or  5  per  cent,  of 
the  total  current  output  of  the  station.  (11)  That 
if  at  any  time  and  at  any  place  a  test  be  made  by 
connecting  a  galvanometer  or  other  current  indi- 
cator to  the  uninsulated  return  and  to  any  pipe 
in  the  violnitj,  it  shall  aways  be  possible  to  re- 
verse the  direction  of  any  current  indicated 
by  interposing  a  battery  of  three  Leclanchfe  cells 
connected  in  series  if  the  direction  of  the  current 
is  from  the  return  to  the  pipe,  or  by  interposing 
one  Leclanch&  cell  if  the  direction  of  the  current 
is  from  the  pipe  to  the  return.  In  order  to  pro- 
vide a  continuous  indication  that  the  condition  (1) 
Is  compiled  with,  the  company  shall  place  in  a 
conspicuous  position  a  suitable,  properly  con- 
nected, and  correctly  marked  current  Indicator, 
and  shall  keep  it  connected  during  the  whole 
time  that  the  line  Is  charged.  The  owner  of  any 
such  pipe  may  require  the  company  to  permit 
him  at  reasonable  times  and  intervals  to  ascer- 
tain by  test  that  the  conditions  specified  in  (11) 
are  complied  with  as  regards  his  pipe. 

7.  When  the  return  is  partly  or  entirely  unin- 
sulated a  continuous  record  shall  be  kept  by  the 
company  of  the  difference  of  potential  during  the 
working  of  the  tramway  between  the  points  of  the 
uninsulated  return  furthest  from  and  nearest  to 
the  generating  station.  If  at  an^'  time  such  dif- 
ference of  potential  exceeds  the  limit  of  seven 
volts,  the  company  shall  take  Immediate  steps  to 
reduce  it  below  that  limit. 

8.  Every  electrical  connection  with  any  pipa 
shall  be  so  arranged  as  to  admit  of  easy  examina- 
tion, and  shall  be  tested  by  the  company  at  least 
once  in  every  three  months. 

9.  Every  line  and  every  insulated  return  or  part 
of  a  return  except  any  feeder  shall  be  constructed 
in  sections  not  exceeding  one-half  mile  in  length, 
and  means  shall  be  provided  for  Isolating  each 
such  section  for  purposes  of  testing. 

10.  The  Insulation  of  the  line  and  of  the  return 
when  insulated,  and  of  all  feeders  and  other  con- 
ductors, shall  be  so  maintained  that  the  leakage 
current  shall  not  exceed  one-hundredth  of  an  am- 
pere per  mile  of  tramway.  The  leakage  current 
shall  be  ascertained  daily  before  or  after  the  hours 
of  running  when  the  line  is  fully  charged.  If  at 
any  time  it  should  be  found  that  the  leakage  cur- 
rent exceeds  one-half  of  an  ampere  per  mile  of 
tram  waj' the  leak  shall  be  localized  and  removed 
as  soon  as  practicable,  and  the  running  of  the  cars 
shall  be  stopped  unless  the  leak  is  localized  and  re- 
moved within  24  hours.  Provided  that  where  both 
line  and  return  are  placed  within  a  conduit,  this 
regulation  shall  not  apply. 

11.  The  insulation  resistance  of  all  contin- 
uously insulated  cables  used  for  lines,  for  insu- 
lated returns,  tor  feeders,  or  for  other  purposes, 
and  laid  below  the  surface  of  the  ground,  shall 
not  be  permitted  to  fall  below  the  equivalent  of  10 
megohms  for  a  length  of  one  mile.  A  test  of 
the  insulation  resistance  of  all  such  cables  shall 
be  made  at  least  once  in  each  month. 

12.  Where  in  any  case  in  any  part  of  the  tram- 
way the  line  is  erected  overhead  and  the  return  is 
laid  on  or  under  the  ground,  and  where  any  wires 
have  been  erected  or  laid  before  the  construction 
of  the  tramway  in  the  same  or  nearly  the  same 
direction  as  such  part  of  the  tramway,  the  com- 
pany shall.  If  required  so  to  do  by  the  owners  of 
such  wires  or  any  of  them,  permit  such  owners  to 
Insert  and  maintain  in  the  company's  line  one  or 
more  induction  colls  or  other  apparatus  approved 
by  the  company  for  the  purpose  of  preventing 
disturbance  by  electric  induction.  In  any  case 
in  which  the  company  withhold  their  approval  of 
any  such  apparatus  the  owners  may  appeal  to  the 
Board  of  Trade,  who  may,  if  they  think  fit,  dis- 
pense with  sucli  approval. 

13.  Any  insulated  return  shall  be  placed  par- 
allel to  and  at  a  distance  not  exceeding  3  feet  from 
the  line  when  ihe  line  and  return  are  both  erected 
overhead,  or  18  inches  when  they  are  both  laid 
underground. 

14.  In  the  disposition,  connections  and  work- 
ing of  feeders  the  company  shall  take  all  reasonable 
precautions  to  avoid  Injurious  Interference  with 
any  existing  wires. 

15.  The  company  shall  so  construct  and  main- 
tain their  system  as  to  secure  good  contact  be- 
tween the  motors  and  the  line  and  return  respect- 
ively. 

10.  The  company  shall  adopt  the  best  means 
available  to  prevent  the  occurrence  of  undue 
sparking  at  the  rubbing  or  rolling  contacts  in  any 
place  and  in  the  construction  and  use  of  their  gen- 
erator and  motors. 

17.  In  working  the  cars  the  current  shall  be 
varied  as  required  by  means  of  a  rheostat  contain- 


ing at  least  20  sections,  or  by  some  other  equally 
efficient  method  of  gradually  varying  resist- 
ance. 

18,  Where  the  line  or  return  or  both  are  laid 
in  a  conduit  the  following  conditions  shall  be  com- 
piled with  in  the  construction  and  main- 
tenance of  such  conduit:  (a)  The  conduit  shall  be 
so  constructed  as  to  admit  of  easy  examina- 
tion of  and  access  to  the  conductors  con- 
tained therein  and  their  insulators  and  supports. 
(h)  It  shall  be  so  constructed  as  to  be  readily 
cleared  of  accumulation  of  dust  or  other  debris, 
and  no  such  accumulation  shall  be  permitted  to 
remain,  (c)  It  shall  be  laid  to  such  falls  and  so 
connected  to  sumps  or  other  means  of  drainage, 
as  to  automatically  clear  itself  of  water  without 
danger  of  the  water  reaching  the  level  of  the 
conductors,  {d)  If  the  conduit  is  formed  of  metal, 
all  separate  lengths  shall  be  so  jointed  as  to  se- 
cure efficient  metallic  continuity 'tor  the  passage 
of  electric  currents.  Where  the  rails  are  used  to 
form  any  part  of  the  return  they  shall  be  elec- 
trically connected  to  the  conduit  by  means  of 
copper  strips  having  a  sectional  area  ot  at  least 
one-sixteenth  of  a  square  Inch,  or  other  means  of 
equal  conductivity,  at  distances  apart  not  exceed- 
ing 100  feet.  Where  the  return  is  wholly  In- 
sulated and  contained  within  the  conduit,  the 
latter  shall  be  connected  to  earth  at  the  generat- 
ing station  through  a  higb  resistance  galvano- 
meter suitable  for  the  indication  ot  any  contact 
or  partial  contact  of  either  the  line  or  the  re- 
turn with  the  conduit.  (e)  If  the  conduit  is 
formed  of  any  non-metallic  material  not  being  of 
high  insulating  quality  and  impervious  to  moist- 
ure throughout,  and  is  placed  within  C  feet  of  any 
pipe,  a  non-conducting  screen  shall  be  interposed 
between  the  conduit  and  the  plp»,  of  such  ma- 
terial and  dimensions  as  sball  provide  that  no 
current  can  pass  between  them  without  travers- 
ing at  least  0  feet  of  earth,  or  the  circuit  itself 
shall  in  such  case  be  lined  with  bitumen  or  other 
non-conducting  damp-resisttng  material  in  all 
cases  where  it  It  Is  placed  within  (i  feet  of  any 
pipe.  (/)  The  leakage  current  shall  be  ascer- 
tained dally,  before  or  after  the  hours  ot  running 
when  the  line  is  fully  charged,  and  it  at  any  time 
it  shall  be  found  to  exceed  half  an  ampere  per 
mile  ot  tramway,  the  leak  shall  be  localized  and 
removed  as  soon  as  practicable,  and  the  running 
of  the  cars  shall  be  stopped  unless  the  leak  is 
localized  and  removed  within  34  hours. 

19.  The  company  shall,  so  far  as  may  be  appli- 
cable to  their  system  of  work,  keep  records  as 
specified  below.  These  records  shall.  If  and  when 
required,  be  forwarded  for  the  information  ot  the 
Board  of  Trade. 

DAILY  KBCORDS. 

Number  of  cars  running. 
Maximum  working  current. 
Maximum  working  pressure. 
Maximum  current  from  the   earth   connections 
{vide  Regulations  6  (i)  ). 
Leakage    current  {vide  Regulation   10   and    IS 

Pall  of  potential  In  return  (vide  Regulation  7). 

MONTHLY  BECOEDS. 

Conditions  of  earth  connections  {vide  Regula- 
tion .5). 

Insulation  resistance  of  insulated  cables  (vide 
Regulation  11). 

QUAKTERLY  RECORDS. 

Conductance  of  joints  to  pipes  {eide  Regula- 
tion 8). 

OCCASIONAL  RECORDS. 

Any  test  made  under  provisions  of  Regulation 
6(11). 

Localization  and  removal  of  leakage,  stating 
time  occupied. 

Particulars  of  any  abnormal  occurrence  afi'ect- 
ing  the  electric  working  of  the  tramway. 


WOVEN  WIRE   DYNAMO  BRUSH. 


The  General  Electric    Company  has    perfected 
its  woven    wire    dynamo  brushes,  and    now  has 


GENERAL  ELECTRIC  DYNAMO  BRUSH. 

ready  a  complete  line  of  them  for  all  of  the  ma- 
chines It  manufactures,  including  Edison 
bipolar,  Thomson-Houston  bipolar  or  multipolar, 
and  in  fact  all,  with  the  exception,  of  course,  of 
the  arc  dynamo.     The  brushes  are   made  of    fine 
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wire  gauze,  which  is  first  wound  into  rolls,  and 
then  shaped  into  brush  form  under  heavy  press- 
ure. They  are  smooth,  and  are  claimed  to  give 
excellent  contact. 


LEGAL  NOTISS. 


PORTABLE    THOMSON     RECORDING    WATT- 
METER FOR  STREET  CAR  TESTING. 


It  is  frequently  necessary  in  electric  street  rail- 
way practice  to  test  the  cower  consumption  of  the 
cars,  and  heretofore  the  General  Electric  Company 
has  furnished  a  voltmeter  reading  to  500  volts 
mounted  rigidly  within  a  mahogany  box  for  this 
purpose.  This  was,  however,  found  not  to  be 
without  faults  some  of  which  were  referred  to 
in  the  last  Issue  in  an  article  by  W.  Nelson 
Smith.  The  mechanism  being  rigidly  mounted, 
the  meier  was  subjected  to  violent  jars  which 
frequently  Interfered  with  its  accuracy,  shortened 
its  life  and  rendered  it  unsatisfactory.  Experi- 
ments have  been  going  on  for  sometime  past  to 
solve  a  satisfactory  portable  recording  meter  for 


POBTABIiB  WATTMETER. 

the  purpose  named,  and  the  General  Electric 
Company  now  announces  one  which  according  to 
-the  statements  made  will  satisfy  the  require- 
ments of  street  railway  service. 

The  meter  in  question  consists  of  a  Thomson 
recording  meter  mounted  on  a  skeleton  metal 
frame,  and  having  a  capacity  of  35  amperes  at 
.500  volts.  It  is  mounted  within  a  polished  wood 
carrying  case  about  two-thirds  the  size  of  the 
former  type.  Instead  of  being  rigidly  mounted 
in  the  case  the  meter  is  suspended  between  two 
networks  of  interlaced  rubber  cord,  cr,  as  it  were, 
between  two  rubber  hammocks.  This  method  of 
suspension  is  claimed  to  preserve  the  meter  from 
violent  agUation  or  shocks,  and  render  its  accu- 
racy reliable.  It  is  the  first  time  that  this  system 
has  been  applied  to  the  recording  meter.  The 
meter  may  be  used  placed  upon  the  floor  of  the 
car  with  absolute  safety  and  convenience  and  is 
said  to  give  perfectly  accurate  readings. 

This  portable  meter,  is  normally  rated  at  25 
amperes.  In  testing  street  cars,  however,  the 
current  will  frequently,  for  short  intervals  very 
greatly  exceed  this  as  when  starting,  or  upon 
heavy  grades,  but  this  meter  is  so  constructed  as 
to  record  these  sudden  bursts  of  current  .accu- 
rately; and  heavy  overloads  may  be  carried  for 
short  intervals  without  detriment  to  the  Instru- 
ment or  impairment  of  its  accuracy. 


Filchburg,  Mass. — The  Worcester  Construction 
Company  has  been  awarded  the  contract  for  re- 
laying the  tracks  of  the  Consolidated  Street  Rail- 
way Company  in  Fltchburg.  The  work  will  last 
through  the  season  and  will  employ  for  ihe  greater 
part  of  the  time  150  men.  About  eight  miles  of 
track  will  be  laid,  and  it  is  possible  that  the  lines 
may  be  extended  beyond  their  present  limits. 


Liability  for  Negligence.  —  In  Washington,  a 
city  constructed  a  temporary  roadway, 
about  130  feet  long,  near  a  street  car 
track,  and  persons  driving  along  the  street 
were  compelled  to  cross  the  street  car 
track  when  they  reached  the  temporary  road- 
way, and  again  when  they  left  it.  The  Supreme 
Court  decides  that  a  driver  of  a  wagon,  who, 
with  full  knowledge  of  the  dangerous  character 
of  the  place,  crossed  the  car  tracks  onto  the  tem- 
porary roadway  without  looking  for  an  approach- 
ing car,  which  struck  him  as  he  was  attempting 
to  cross  back  at  the  end  of  the  temporary  road- 
way, was  guilty  of  contributory  negligence,  and 
could  not  recover  from  ttie  street  car  company. 
(Ghristensen  r.  Union  Trunk  Line,  33  Pacific  Re- 
porter—1018.) 

The  Supreme  Court  of  Pennsylvania  holds,  that 
v.'here  a  boj'  attempts  to  get  on  the  front  platform 
of  a  horse  car,  which  has  stopped  to  let  off  a  pas- 
senger, without  giving  any  Indication  to  either 
the  driver  or  conductor  of  his  intention  to  become 
a  passenger,  and  is  not  seen  by  either  of  them, 
the  street  railway  company  is  not  liable  for  in- 
juries to  such  boy,  caused  by  starting  the  car,  in 
the  ordinary  manner,  just  at  the  time  of  making 
such  attempt. — (Pitcher  r.  People's  St.  Ry.  Co.  of 
Luzerne,  36  Atlantic  Reporter — .559.) 

It  is  held  by  the  Supreme  Court  of  Pennsyl- 
vania, that  it  is  not'contributory  negligence,  as  a 
matter  of  law,  for  a  person  to  drive  on  a  street  oc- 
cupied by  an  electric  railway,  even  though  the 
cars  cause  noise  calculated  to  frighten  horses,  and 
tlie  space  between  the  track  and  the  retaining 
wail  is  narrow. — {Oibbons  r.  Wilkesbarre  <£•  S  St,  By. 
Co.,  36  Atlantic  Reporter — 417.) 

Collision  With  Vehicle.— The  New  York  City 
Court  rules,  that  a  person  who  has  driven  a 
heavily  loaded  team  so  that  the  horses  are  on  the 
track  of  a  street  railway,  before  seeing  an  ap- 
proaching car  00  or  SO  feet  distant,  has  the  right 
to  cross  before  the  car,  which  must  be  stopped  if 
necessary  to  avoid  collision.  (Witzel  r.  3rd  Ave. 
By    Co.,'2Z  New  York  Supplement— 317.) 

In  Massachusetts,  in  an  action  against  a  street 
car  company  for  personal  injuries  caused  by  an 
electric  car  colliding  with  a  heavily  loaded 
wagon  which  plaintiff  was  driving  across  the 
tracks  from  one  cross  street  to  another,  there  was 
evidence  that  plaintiff  saw  the  car  nearly  400  feet 
away  when  he  started  to  drive  across;  that  it  was 
daylight;  that  when  he  saw  the  car  was  getting 
close  to  him  he  "stirred  up"  his  horses  to  get 
over  the  tracks;  and  that  the  driver  of  the  car 
put  on  brakes  only  when  the  front  of  the  oar  was 
about  20  feet  from  plaintiff.  The  Supreme  Court 
lays  it  down,  that  the  question  of  due  care  by 
both  parties  was  tor  the  jury.  {DriscoUv.  West 
End  St,  liy,  Co.;  34  Northeastern  Reporter — 171.) 

Persons  on  Track. — In  Pennsylvania,  plaintiff  was 
in  the  employ  of  a  city,  working  in  a  ditch  at  a 
point  where  it  crossed  the  street  under  defend- 
ant's track;  defendant's  employes,  in  charge  of  a 
car  which  strucli  plaintiff,  omitted  to  give  any 
warning  of  the  approach  of  such  car;  previously 
they  had  given  such  warning  each  time  thata  car 
approached  such  point.  The  supreme  court  de- 
cides, that  the  question  of  defendant's  negligence 
was  for  the  jury,  though  such  employes  moved 
the  car  very  slowly,  and  excused  the  omission  of 
the  warning  on  the  ground  that  they  looked  ahead 
and  saw  the  way  was  clear.  The  court  also  rules, 
that  in  an  action  against  a  street  railway  com- 
pany for  personal  injuries,  it  is  not  error  to  admit 
evidence  showing  that  plaintiff'  was  in  the  service 
of  the  city,  working  in  a  ditch  in  the  street,  at  the 
time  of  the  injury.  {Owens  ■».  People's  Pass.  My. 
Co.,  30  Atlantic  Reporter— 748.) 


FINANCIAL  BEPARTMENT. 


Eastern  Stock  aud  Bond  Market. 


(From  Our  Walt  Street  correspondent.) 

Street  Railway  Securities  in  Demand.— In 
keeping  with  the  sudden  demand  that  has  arisen 
for  chances  for  investment,  street  railway  secur- 
ities, that  have  always  been  prime  favorites  for 
such  purposes,  have  made  swift  and  sudden  ad- 
vances within  the  last  two  or  three  weeks.  As  an 
instance  how  eagerly  investors  are  watching  their 
opportunities  it  may  be  well  to  cite  the  course  of 
the  quotations  for  the  new  Broadway  consolidated 
5  per  cent,  bonds.  When  the  issue  was  made 
some  six  weeks  ago,  the  bonds  were  sold  to  in- 
siders at  97i  and  interest.  True  the  company  was 
then  in  need  of  funds  and  sold  the  bonds  to  the 
underwriting  syndicate  at  a  price  hardly  com- 
mensurate with  the  security  attached  to  the 
bonds.  In  fact  less  than  07i  was  secured  for  the 
bonds,  for  the  New  York  Guarantee  and  Indem- 
nity Company  and  the  other  subscribers  to  the 
underwriting  syndicate    received    a    substantial 


commission  for  giving  the  company  the  money 
needed.  The  bonds  to  day  sell  for  104A  to  105, 
thus  netting  a  neat  profit  to  the  money  lenders. 

Advance  in  Stocks  and  Bonds, — In  illustration 
of  the  buying  tendency  of  street  railway  stosks 
and  bonds  that  has  recently  developed  In  local 
financial  circles,  further  comparisons  of  a  similar 
nature  are  of  value.  Thus  Eighth  avenue  shares 
have  advanced  between  March  13  and  April  3,  an 
Interval  of  three  weeks,  5  points.  Ninth  avenue 
stock  has  gained  4  points.  Second  avenue  10 
points.  Metropolitan  Traction  10  points.  Bonds 
also  have  made  gains,  not  quite  so  large  but  none 
the  less  gratifying  to  security  holders;  thus  Broad- 
way and  Seventh  avenue  as  are  up  three  points. 
Union  Railway  5s  3  points,  Westchester  Electric 
first  mortgage  5s  3  points.  These  gains  point  out 
clearly  how  much  the  small  investor,  who  after 
all  gives  the  real  value  to  securities,  appreciates 
the  merits  of  the  securities  of  well  organized  and 
well  managed  street  railway  companies. 

Securities  op  Long  Island  Companies — 
While  the  securities  of  New  York  City  companies 
have  thus  been  appreciating  in  value,  the  stocks  . 
and  bonds  of  the  Long  Island  street  railways  have 
been  steadily  losing  favor.  The  trouble  with  the 
traction  companies  on  Long  Island  Is  due  to  the 
terrific  watering  of  capital  that  they  have  re- 
cently indulged  in.  Investors  are  scared  at  the 
rapidity  with  which  the  Brooklyn  Traction  Com- 
pany the  Long  Island  Traction  Company  andothers 
are  adding  to  their  capital.  Here  is  the  Brooklyn 
Traction  Company  that  recently  put  out  a  big 
bond  issue  with  a  deal  of  trouble  and  some  ex- 
pense, and  now  it  is  made  known  on  the  best  of 
authority  that  another  issue  of  capital  stock  Is  to 
be  made  within  the  month.  The  company  claims 
that  all  the  money  it  is  asking  for  from  bond  and 
stockholders  and  the  general  public  is  absolutely 
required  for  construction  and  equipment  purposes. 
Others  of  the  hugely  capitalized  Long  Island  com- 
panies have  no  such  excuse  to  offer  for  their 
watering  processes.  They  resort  to  the  explana- 
tion that  so  much  money  has  been  saved  by  the 
substitution  of  electricity  fur  horses  as  a  motor 
power.  Inasmuch  as  the  last  report  of  the  rail- 
road commissioners  of  the  state  of  Massachusetts 
presented  statistics  showing  that  trolley  lines 
were  dearer,  not  cheaper,  to  operate  than  horse- 
propelled  cars  the  claim  of  tremendous  savings 
to  represent  which  new  issues  of  capital  stock  are 
being  continually  authorized  does  not  appear  well 
founded.  The  people  who  have  bonds  to  sell  say 
that  the  trolley  saves  50  per  cent,  and  the  cable 
20  per  cent,  in  operating  expenses.  The  people 
to  whom  the  bonds  are  offered  dis- 
cover no  such  immediate  gains  when  comparisons 
of  earnings  are  made.  Tnere  is  no  attempt  or  de- 
sign here  to  decry  the  introduction  of  cable  or 
trolley  systems;  such  methods  of  street  car  pro- 
pulsion are  far  preferable  to  horses  if  good  sense 
is  shown  in  their  management,  but  no  excuse 
can  be  had  for  the  unlimited  swelling  of  capital 
that  the  traction  companies  across  the  East  river  • 
are  indulging  in. 

Philadelphia  Stocks. — Philadelphia  has  been 
devoting  itself  a  good  deal  more  to  the  stocks  of 
traction  companies  than  to  the  bonds.  Metro- 
politan, Electric  People's  and  Baltimore  have  all 
been  freely  purchased  and  quotations  in  conse- 
quence have  gained  considerably.  Metropolitan 
has  been  the  center  of  attraction.  P.  A.  B. 
Widener,  in  speaking  of  its  affairs,  says  that, 
"after  paying  a  quarterly  dividend  of  IJper  cent., 
the  company  had  enough  money  in  the  treasury 
to  pay  fully  as  much  more.  In  fact,  the  com- 
pany has  a  surplus  of  $700,000  in  its  treasury,  ex- 
clusive of  the  $3,000,000  required  for  construction 
purposes."  Horse  cars  are  to  be  run  during  the 
latter  part  of  this  week  on  the  completed  portion 
of  the  company's  new  cable  line  on  Columbus 
avenue  (this  city),  and  this  policy  will  also  be  fol- 
lowed on  such  portions  of  the  Lexington  avenue 
line,  which  was  begun  this  week,  as  are  com- 
pleted. The  company  has  entered  Into  negotia- 
tions with  Mr.  George  Westinghouse  relative  to 
the  introduction  on  some  of  the  company's  lines 
in  this  city  of  Mr.  Westlnghouse's  new  third  rail 
system.  A  third  rail  between  the  two  wheel  rails 
supplies  the  current  to  a  trolley  under  the  car, 
and  the  construction  of  the  road  is  such  that  no 
danger  will  be  met  with  by  persons  coming  in 
contact  with  any  of  the  three  ground  rails,  as  the 
circuit  cannot  be  completed  except  through  the 
battery  on  board  the  car.  Mr.  Westinghouse  Is 
perfectly  sanguine  regarding  the  success  of  the 
system  and  prophesies  that  it  will  entirely  revolu- 
tionize present  methods  of  street   car   propulsion. 

Consolidation  in  New  Haven. — Tliere  are  in- 
dications that  the  recent  death  of  Millionaire 
Hoadley  B.  Ives,  of  New  Haven,  will  hasten  the 
consolidation,  or  rather,  concentration  of  street 
railway  interests  at  New  Haven.  Mr.  Ives  was  a 
man  of  strong  Individuality  and  was  always  op- 
posed to  all  schemes  where  his  interests  could  not 
be  dominant.  There  are  big  opportunities  for 
economy  through  the  joint  operation  if  not  joint 
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ownership  of  the  New  Haven  street  railroads.  It 
is  expected  that  a  pronounoed  move  In  the 
direction  of  consolidation  will  be  speedily  brought 
about.  The  properties  directly  under  the  man- 
agement of  Mr.  Ives  are  owned  locally;  the  other 
street  railroad  properties  of  New  Haven  have 
passed  Into  the  hands  of  outsiders.  The  syndi- 
cate endeavoring  to  secure  consolidated  control  is 
mainly  composed  of  Providence  people,  though 
one  or  two  New  York  interests  are  in  the  deal.  It 
may  be  stated  here  that  at  least  three  of  the  New 
Haven  roads  will  extend  their  lines  into  the 
suburbs  this  year. 

South  Nohwalk  Bonds. — New  York  bankers 
have  recently  brought  out  $60,000  first  mortgage 
5  per  cent,  gold  bonds  of  the  Norwalk  Tramway 
Company,  of  South  Norwalk,  Conn.  The  bonds 
are  offered  at  95  and  accrued  Interest.  The 
charter  of  this  company  Is  exceedingly  broad  and 
liberal  and  puts  no  limit  to  the  company's  right 
to  purchase,  lease  or  consolidate  any  street  rail- 
way In  the  state  of  Connecticut.  Arrangements 
have  already  been  made  to  purchase  the  Stamford 
Street  Railway  of  seven  miles  which  will  be 
equipped  electrically  and  made  a  part  of  the 
tramway  system.  In  six  months  the  net  earnings 
of  the  company  were  a  little  over  $5,000  more 
than  the  Interest  charges  for  the  entire  year;  on 
this  basis  for  the  year,  the  net  earnings  will  be 
more  than  5  times  its  total  interest  charges. 

West  End  Affairs. — Boston  advices  are  to  the 
effect  that  West  End  Street  Railway  has  not 
proved  a  bonanza  for  the  bears.  The  demand  for 
this  stock  improves  whenever  dullness  prevails  In 
the  railway  list  and  recent  stock  exchange  history 
has  been  such  as  to  promote  the  Interest  in  West 
End.  The  stock  holds  the  advance  and  above 
par  very  strongly  and  it  is  now  whispered  that 
the  recent  attempt  to  threw  the  stockholders  into 
a  panic  was  for  the  ultimate  purpose  of  securing 
control  of  the  road.  The  Massachusetts  Legisla- 
tive Committee  on  street  railways  is  at  present 
conducting  an  investigation  into  the  company's 
affairs  and  the  severe  probing  of  ex-oongressman 
George  Fred  Williams  in  behalf  of  the  people  is 
giving  the  bears  some  ammunition,  but  they  have 
not  as  yet  accomplished  much  with  It.  Mr.  Wil- 
liams charges  that  the  company  has  issued  bonds 
to  the  amount  of  $5,000,000  within  two  years,  and 
avers  that  the  corporation  realized  only  90  per 
cent,  on  their  value.  He  charges  that  the  whole 
system  is  one  of  inflation  from  beginning  to  end. 
The  company's  reply  has  not  yet  been  made. 


Ftaancial  Notes. 


Street  Railway  Stocks.— Valentine  &  McAvoy, 
bankers  and  brokers,  Chicago  said  yesterday: 
Cable  stocks  have  been  active  and  strong  at  higher 
prices.  There  has  been  some  liquidation  but 
market  has  absorbed  all  stock  readily.  We  can- 
not advise  buying  now  but  think  when  a  reaction 
comes  should  buy.  The  movement  that  we  pre- 
dicted in  the  traction  stocks  came  during  the 
past  week.  Philadelphia  Traction  has  advanced 
$10,  Metropolitan  $12  and  Electric  $18  and  the 
others  to  a  less  extent  Insiders  in  Philadelphia 
traction  have  figured  great  increases  from  the 
business  of  their  two  lines  already  running  and 
based  on  that  and  talk  of  increased  dividends  buy- 
ing has  started  in  all  along  the  line.  To  our  mind 
the  movement  has  not  culminated  and  we  expect 
still  higher  prices.  Quotations  at  3  p.  m.  to-day 
were  Met.,  llCi;  Phila.,  llli;  Elec,  68*. 

Receiver  of  New  Albany  Railway. — John  McLeod  of 
Louisville  has  been  appointed  receiver  of  the  New 
Albany  (Ind.)  Railway  Company.  In  188S  it  ex- 
ecuted to  the  Louisville  Safety  Vault  &  Trust 
Company  bond*  amounting  to  $150,000,  to  secure 
which  a  mortgage  was  given  to  the  trust  company 
and  Samuel  A.  Culbertson,  trustee,  upon  the  fran- 
chises and  property  belonging  to  the  railway  com- 
pany. The  bill  of  complaint  filed  by  the  attorney 
for  the  trustees  sets  forth  that  the  weekly  Interest 
has  not  been  paid  since  October  14,  1893,  and  that 
th(?  state  and  county  taxes  for  1893  and  1893  are 
still  unpaid;  that  the  company  Is  now  insolvent 
and  has  been  so  for  six  months,  and  has  neither 
money  nor  credit  to  provide  for  the  proper  opera- 
tion of  its  property.  The  court  fixed  Receiver 
McLeod's  bond  at  $35,000. 

Sioux  City,  la. — The  Consolidation  Company  has 
filed  a  trust  deed  conveying  the  cable  railway  prop- 
erty to  William  Stewart  Todd  as  security  for  a  loan 
of  $400  000  made  by  him  to  the  company.  By 
the  terms  of  the  deed  the  Consolidation  Company 
purchases  D.  T.  Hedges'  interest  in  the  road  and 
takes  up  his  notes  secured  on  the  bonds  of 
the  road.  It  is  authorized  to  equip  the 
road  for  an  electric  line,  and  to  take  all  necessary 
steps  for  a  consolidation  with  the  other  street  rail- 
way lines  in  the  city.  Officers  of  the  road  say 
that  this  arrangement  will  enable  them  to  keep 
the  cable  property  intact  until  the  road  can  be 
put  on  a  paying  basis.     It  also   enables   them   to 


put  in  the  electrical  equipment  at  once,  and  the 
work  of  changing  the  systems  will  begin  as  soon 
as  the  necessary  materials  are  received.  It  is 
hoped  to  have  the  change  made  by  the  early  part 
of  June. 

Brush  Electric  Go's  Election.— At  the  annual  meet- 
ing of  the  Brush  Electric  Company,  in  Cleveland, 
March  36,  the  old  board  of  directors  was  elected. 
The  directors  elected  the  following  officers:  Pres- 
ident, W.  H.  Lawrence;-  first  vice-president,  C.  A. 
Coffin;  second  vice-president  (vice  John  S.  Bart- 
lett  resigned),  and  general  manager,  S.  M.  Hamill; 
treasurer,  B.  F.  Miles;  general  counsel,  Wm.  B. 
Bolton;  assistant  general  manager,  L.  H.  Rogers; 
secretary,  A.  H.  Hough;  superintendent,  C.  W. 
Phipps;  assistant  superintendent,  0.  N.  Black. 

Minneapolis,  IMinn.— J.  C.  O'Gorman  was  ap- 
pointed receiver  of  the  Union  Depot  Street  Rail- 
way &  Transfer  Co.  of  Stillwater  In  1888,  and  in 
this  capacity  sold  the  property  for  $100,000  to  the 
highest  bidder,  Frank  M.  Prince.  The  receiver 
now  claims  that  Prince  has  paid  but  $74,395.13  of 
the  amount,  and  that  he  now  owes  $35,004.87,  for 
which  latter  sum  suit  has  been  brought  In  the 
Hennepin  county  district  court. 

Rochester  (N.  Y.)  Railway  Earnings. — The  quarterly 
report  of  the  Rochester  (N.  Y.)  Railway  Company 
for  the  quarter  ending  December  31  last  ,has  just 
been  filed  at  Albany.  The  report  contains  these 
figures:  Gross  earnings,  $185,139;  operating  ex- 
penses, $101,957;  other  income,  $1,483;  fixed 
charges.  $58,350;  net  income,  -$36,413;  cash  on 
hand,  $19,373;  surplus,  $438,236. 

Short  Electric  Co's  Election. — The  annual  meeting 
of  the  Short  Electric  Railway  Company  was  held 
March  27.  The  old  board  of  directors  was 
re-elected.  The  following  officers  were  elected : 
President,  B.  F.  Miles;  secretary  and  treasurer, 
Bethune  DufEeld,  Detroit,  Mich.;  general  mana- 
ger, S.  M.  Hamill. 

Troy,  Pa. — An  electric  road  is  projected  between 
Troy,  Pa.,  and  Wellsboro,  Pa.,  via  Sylvania  and 
Mansfield.  The  necessary  stock,  $250,000,  is  re- 
ported to  have  been  subscribed. 


New  Incorporations. 


Chicago,  III. — Articles  of  Incorporation  of  the 
Chicago  &  Morgan  Park  Electric  Street  Railway 
Company,  which  proposes  to  construct  an  electric 
railway  from  a  point  in  Eaglewood  to  the  vil- 
lages of  Morgan  Park  and  Blue  Island,  have  been 
filed  with  the  Secretary  of  State.  The  capital 
stock  is  $500,000.  The  incorporators  and  first 
board  of  directors  are:  B.  Frank  Deacon,  Charles 
S.  McCoy,  Samuel  H.  Hubbard,  Frank  Foster 
and  Ralph  F.  Bogle,  all  of  Chicago. 


NEWS   or  THE  WEEK. 


Detroit,  IVIich.^Those  Interested  in  the  electric 
railway  to  Toledo  state  that  the  construction  of 
the  line  is  practically  assured.  At  a  town  meet- 
ing held  in  the  Flat  Rock  town  hall  last  week  the 
company  was  granted  all  the  franchise  and  right 
of  way  asked  for  in  that  locality,  and  the  com- 
pany that  is  to  build  the  section  from  Detroit  to 
Dearborn  has  filed  a  $1,000  bond  with  the  lown 
board  for  the  completion  of  the  road  within  six 
months.  It  is  understood  that  the  Huron  river 
water  power  at  Flat  Rook  will  be  utilized  for  the 
generation  of  the  power.  Ties  for  the  road  were 
distributed  along  the  line  last  summer,  but 
present  indications  are  that  the  work  of  construct- 
ing the  road  will  begin  soon. 

Chicago,  III.  -The  Metropolitan  West  Side  Ele- 
vated Railroad  Company  held  its  annual  meeting 
on  April  3.  It  was  merely  a  formal  meeting  held 
in  accordance  with  the  law  providing  for  annual 
sessions.  The  old  directors  and  officers  were  re- 
elected. No  action  was  taken  in  regard  to  the 
operation  of  the  road  as  that  matter  is  in  the 
hands  of  the  construction  company.  It  is 
understood  that  the  road  will  at  first  be 
operated  by  steam  locomotives.  Within 
the  last  few  weeks  5,000  persons  have  made  appli- 
cations for  employment.  About  six  miles  of  road 
have  been  built  from  the  river  west,  at  a  cost  for 
right  of  way  and  construction  of  approximately 
$4,000,000.  The  right  of  way  and  construction 
(Including  bridge)  from  west  side  of  the  river  to 
Franklin  street  on  the  South  Side  will  take  nearly 
another  $1,000,000. 

Woodbury,  N.  J. — The  board  of  freeholders  of 
Gloucester  county,  has  given  the  Camden,  Glou- 
cester &  Woodbury  Electric  Railroad  Company  a 
franchise  to  use  certain  bridges,  and  this  action 
ends  a  long  an.3  hard  fought  contest  between  the 
company  and  the  governing  bodies  of  the  city  and 
county.  The  company  has  for  the  past  year  been 
making  every  effort  to  get  through  Gloucester 
county,  and  only  succeeded  in  getting  the  right  of 
way    through    Woodbury   a  few  days  ago.     The 


franchise  just  granted  clears  away  all  obstacles, 
and  the  company  can  now  go  ahead  with  the  ex- 
tensions throughout  Woodbury  and  Gloucester 
county. 

Cleveland,  0.— Since  it  has  been  decided  to  build 
the  Johnson  Steel  Works  at  Lorain,  there  has 
been  considerable  talk  of  an  electric  railway  be- 
tween Cleveland  and  that  place.  It  is  said  a  num- 
ber of  capitalists  have  conferred  on  the  subject 
and  win  take  action  in  the  near  future.  There  Is 
a  probability  they  could  secure  a  right  of  way 
along  the  old  Lorain  wagon  road,  but  they  prefer 
to  follow  a  line  nearer  the  lake  shore,  believing  it 
will  be  built  up  with  summer  residences  in  the 
course  of  time. 

Chicago,  III.— The  directors  of  the  Lake  Street 
Elevated  Railroad  Company  have  made  reduc- 
tions of  from  50  to  60  per  cent,  in  the  salaries  of 
the  managing  officers.  President  Roche's  salary 
has  been  decreased  from  $12,000  to  $5,000.  The 
offices  have  been  removed  from  a  downtown  busi- 
ness block  to  a  building  which  the  company  owns 
at  Rockwell  street.  All  these  changes  are  made 
in  the  interest  of  economy  and  it  Is  stated  that 
the  revenue  will  now  meet  the  fixed  charges  and 
the  interest  on    the  bonds. 

Chicago,  III.— The  attorneys  for  the  West  & 
South  Towns  Street  Railway  Company  have  filed 
specifications  of  the  damages  which  the  company 
has  sustained  as  aresultof  the  injunction'restraln- 
ing  it  from  the  construction  of  its  line  on  West 
Twenty-second  street.  Its  loss,  it  is  claimed,  was 
over  half  a  million  dollars,  and  it  Is  trying  to 
fasten  the  liability  on  the  West  Chicago  Street 
Railroad  Company,  which.  It  is  alleged,  was  be- 
hind the  injunction  proceedings. 

Denison,  Tex. — The  Denlson  street  railway  line 
was  tied  up  for  a  short  time  on  March  C7  by  a 
strike  of  the  men,  who  left  their  work  because 
the  receiver  had  failed  to  pay  their  wages.  The 
places  of  the  men  were  filled  within  an  hour  and 
the  public  was  not  inconvenienced.  The  receiver 
did  not  pay  the  men  because  of  certain  Instruc- 
tions of  the  court. 

Toledo  Consolidated  Changes. —  Albion  E.  Lang  was 
elected  president  of  the  Toledo  Consolidated  Street 
Railway  Company  at  the  annual  meeting  last 
Monday.  N.  B.  Ream  was  elected  vice-president 
and  W.  S.  Jewell  was  appointed  manager  to  suc- 
ceed Mr.  Lang.  Mr.  Jewell  until  a  few  months 
ago  was  electrician  of  the  Citizens'  Street  Rail- 
road Company,  of  IndlanapDlis. 

Cincinnati,  0. — The  Cincinnati  Street  Railway 
Company  has  purchased  a  lot  119  by  196  feet  on 
the  southwest  corner  of  Depot  and  South  streets, 
and  will  erect  on  it  a  pjwer  station.  The  struct- 
ure and  its  equipment  will  cost  about  $200,000. 
The  plant  will  supply  power  for  the  Price  Hill 
and  Sedamsvllle  lines. 

Toronto,  Ont. — The  council  of  East  Toronto  last 
week  granted  the  Toronto  Railway  Company 
power  to  extend  its  line  up  Walter  street  to  Gar- 
rard street  and  west  to  Main  street,  thus  giving 
a  service  through  the  more  thickly  populated 
part  of  the  village.  , 

Vermillion,  0.— It  is  considered  probable  that  the 
proposed  electric  line  from  Vermillion  to  Wakeman 
by  way  of  Oberlinwiil  be  built.  The  estimated  cost 
of  the  road  is  $200,000.  Lewis  Wells-and  Dr.  Quig- 
ley  are  the  committee  on  right  of  way. 

Camden,  N.  J.— The  West  Deptford  township 
committee,  of  Gloucester  county,  has  granted  the 
application  of  the  Camden, Gloucester  &  Woodbury 
Electric  Railroad  Company  for  the  privilege  of 
laying  tracks  through  the  township. 

Chicago,  III.— If  the  weather  is  favorable  for 
work  within  the  next  two  weeks  the  West  Chi- 
cago Street  Railway  Co.  will  run  cars  through  its 
Van  Buren  street  tunnel  under  the  Chicago  river 
about  April  30. 

Brooklyn,  N.  Y.— The  state  board  of  railroad 
commissioners  has  approved  the  application  of 
the  Brooklyn,  Queens  County  &  Suburban  Rail- 
road Company  to  change  its  motive  power  from 
horses  to  electricity  on  certain  parts  of  Its  line. 

Toledo,  0. — The  street  railway  strike  has  been 
adjusted  by  the  arbitration  committee.  All  the 
discharged  men  on  whose  account  the  strike  was 
ordered  were  reinstated,  with  one  exception. 

Adrian,  Mich. — The  cars  of  the  Adrian  Electric 
Railway  are  not  in  operation,  as  the  Electric  Light 
Company  has  cut  off  the  power,  because  its  bill 
for  current  has  not  been  paid. 

Albion,  N.  Y.— About  $.50,000  stock  has  been  sub- 
scribed for  the  Albion  &  Oak  Orchard  Railroad 
Companj',  and  it  is  now  stated  that  the  railway 
will  be  constructed. 

Harrisburg,  Pa. — The  East  Harrlsburg  Passenger 
Railway  Company  has  recently  made  a  test  of  the 
Robins  life  guard  and  has  been  well  satisfied  with 
the  results. 
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Philadelphia,  Pa. --The  Philadelphia  Traction 
Company  has  recently  tested  with  considerable 
success  the  Wright  automatic'wheel  guard  and 
pick-up  fender. 

Leavenworth,  Kan. — Work  has  been  begun  on 
equipping  the  Fifth  street  line  for  electrical  opera- 
tion 


PEBSONAl,. 

George  0.  Manchester,  formerly  of  the  Atchison, 
Topeka  &  Santa  Fe  Railroad  Company,  has  been 
elected  vice-president  and  treasurer  of  the  Sar- 
gent Company,  Chicago. 

Frank  X.  Cicott  has  been  appointed  manager  of 
the  railway  department  of  Pettlngell,  Andrews  & 
Co.,  Boston. 

Hon.  Tom  L.  Johnson,  of  Cleveland,  delivered  an 
address  on  "Free  Trade"  before  the  Iroquois  Club 
of  Chicago  on  April  2. 

W.  C.  Groetzinger,  of  the  Chas.  Munson  Belting 
Company,  made  a  flying  visit  to  New  York  last 
Week. 

W.  S.  Louliit,  of  the  Pullman  Company,  Chicago, 
is  absent  on  a  trip  to  California. 


TRADE  NOTES. 


The  General  Electric  Company  has  just  placed  upon 
the  market  a  new  rubber  covered  wire,  which  is 
claimed  to  be  superior  to  anything  of  the  kind  yet 
offered  This  is  known  as  the  double  rubber  core 
wire.  It  has  three  coverings.  Next  to  the  wire 
is  an  inner  core  of  soft  rubber,  free  from  sulphur 
and  protected  by  a  second  heavy  covering  of  pure 
vulcanized  rubber.  Over  tills  is  a  braided  sheath, 
finished    with    weather-proof    compound    which 


serves  to  protect  the  rubber  from  the  attacks  of 
acids,  alkalies  and  from  mechanical  injury.  Be- 
fore applying  the  first  covering  the  copper  wire 
Is  thoroughly  tinned  to  protect  it  from  corrosion. 
The  rubber  coverings  are  made  of  the  best  grade 
of  fine  Para  rubber.  The  wire  Is  made  with  three 
standard  thicknesses  of  insulation,  although  it 
can  be  of  any  thickness  desired.  The  lightest  Is 
Intended  for  ordinary  electric  light  wiring  and 
for  use  on  circuits  not  exceeding  500  volts  ;  the 
second  for  use  on  circuits  not  exceed!  ng  2,000 
volts,  such  as  street  railway,  primarj'  cl  rcult  al- 
ternating and  arc  light  circuits  up  to  for  tj'  lamps. 
The  thickest  Insulation  is  for  circuits  up  to  5,000 
volts  and  is  devised  for  high  tension  work.  Wire 
with  the  last  two  insulations  miy  be  armored  for 
any  class  of  submarina  work. 

Berlin  Iron  Bridge  rompany's  Catalogue.— The  Ber- 
lin Iron  Bridge  Company  of  East  Berlin,  Conn., 
has  paid  special  attention  to  the  design  of  modern 
manufacturing  buildings  and  structure  of  a 
similar  character.  It  has  undertaken  more  work 
of  this  class  than  any  company  in  the  country 
and  nearly  as  much  as  all  other  companies  com- 
bined. For  street  railway  and  electric  light  com- 
panies it  has  constructed  a  great  many  buildings, 
the  excellence  of  which  has  shown  that  the  com- 
pany stands  at  the  head  In  this  class  of  work. 
The  catalogue  which  the  company  has  just  issued 
Is  worthy  of  special  mention,  and  it  will  prove  of 
the  greatest  value  and  Interest  to  all  those  con- 
templating the  construction  of  manufacturing 
buildings  or  power  stations.  The  catalogue  is  a 
volume  of  over  300  pages,  and  contains  over  150 
large  Illustrations  showing  the  various  kinds  of 
work  undertaken  by  the  company. 

The  Sterling  Supply   and   Manufacturing  Company,  of 

New  York,  has  removed  Its  factory  to  the  Ross 
Building,  corner  Bank  and  Hudson  streets,  where 


It  has  largely  Increased  facilities  in  new  and  com- 
modious quarters.  The  offices  of  the  company 
have  also  been  established  at  the  same  address. 
This  company  since  its  reorganization  has  met 
with  great  success,  and  among  recent  orders  may 
be  mentioned,  sandboxes  for  the  entire  equipment 
of  the  Consolidated  Traction  Company,  Jersey 
City,  and  over  two  hundred  Sterling  Registers  for 
the  Third  Avenue  Cable  Road,  New  York.  The 
company  has  also  received  an  additional  order  for 
sixty  registers  from  the  Citizens''  Street  Railroad 
Company,  Indianapolis. 

The  Gennetl  Air  Bral(e  Company,  of  Chicago,  Is 
equipping  cars  of  the  Chicago  &  North  Shore 
Street  Railway  Company,  of  Chicago,  and  of  the 
Buffalo  Railway  Company,  of  Buffalo,  with  air 
brakes.  The  company  is  also  sending  equipments 
to  the  King-Ocean  Streets  Cable  Tramway  Com- 
pany, Sidney,  N.  S.  W.  Mr.  Rothschild,  manager 
of  the  company,  reports  that  the  business  outlook 
Is  now  decidedly  brighter  than  for  a  long  time. 

Gushing  &  Morse,  western  agents  for  Day's  kerlte 
wire,  say  that  April  business  has  started  In  with 
a  rush  far  exceeding  their  e.xpectations,  and  bids 
fair  to  exceed  that  of  the  month  of  March,  whicli 
was  one  of  the  best  months  they  have  had. 

The    Lehigh    Valley    Construction  c  Company,    H.   O. 

Duerr,  manager,  has  been  awarded  the  contract, 
by  the  Easton  Transit  Company,  of  Easton,  Pa., 
for  the  extension  of  five  miles  of  electric  road. 

Edward  Lasell  &  Company,  225  Dearborn  street, 
Chicago,  report  large  sales  of  their  Monarch  In- 
candescent lamp.  Users  of  the  Monarch  express 
themselves  very  strongly  In  Its  favor. 

The  J.  G.  Brill  Company,  of  Philadelphia,  has  re- 
ceived an  order  for  forty-eight  trucks  from  the 
Winchester  Avenue  Electric  Railway  Company  of 
New  Haven,  Conn. 


RECORD  OF   STREET    RAILWAY    PATENTS. 


Patents  Issued  March  27,  1894. 


517.028.    Electric  Railway  Trolley.    Franks.  Church, 
Detroit,  Mich.,  assignor  of   oao-half  to  WiDiatn 
F.   H.  Edwards,   same  place.     Filed  April  17» 
1893. 
This  IB  a  trolley  formed  of  two  grooved  wheels  having 

the  flanges  on  one  side  of  the  grooveiadapted  to  make  con- 


NO.    517,044. 

tact  beneath  the  conductor,  and  the  other  flanges  adapted 
to  approach  each  other  above  the  conductor. 

517.044-.  Sanding  Device  for  Cars.  Clarence  E, 
Holbert,  St.  Joseph,  Mo.  Filed  Marc  a  27,  1803. 
In  a  device  for  sanding  rails,  a  funnel-shaped  sandbox, 
combined  with  a  vertical  rotatable  shaft  having  a  series  of 
transverse  blades  of  graduated  lengths  adapted  to  the 
form  of  the  funnel,  such  blades  having  their  ends  made 
with  twists  or  propellers  to  pronet  the  sand  downward. 
(See  illustrations.) 

517,075.  Railroad  Rail  and  Chair  and  Process  of 
Uniting  Same.|Maxmilian  M.  Suppee, Johnstown, 
Pa.,  assignor  by  mesne  assignments  to  the 
Johnson  Company  of  Pennsylvania.  Filed 
January  20,  1892. 

Tbis  patent  covers  the  combination  of  a  railroad  rail  and 
Bupport,  eaih  haviag  a  single  vertical  web,  the  web  In  one 
terminating  in  a  pocket,  or  jaws,  fitted  to  receive  the  web 
of  the  other  and  said  parts,  connected  together  only  by 
the  jaws,  being  molded  by  pressure  against  the  web.  (See 
llluutration.^ 

517,134.  Apparatus  for  Supplying  or  Removing  Storage 
Batteries.  Wiliiam  E,  Worthea,  New  York,  N. 
Y.     Filed  August  5th,  1893. 

This  consists  of  the  combination  with  a  main  traclf:  and 
railway  car,  supported  upon  wheels, of  a  bittcry  truck  sup- 
ported upon  wheels  and  supporting  a  battery  and  a  motor 


NO.    517,075. 

or  motors,  and  connected  detachably  with  the  body  of  the 
car,  a  movable  track  section,  and  a  support  for  the  track 
section  whereby  the  same  with  the  truck  can  be  moved  to 
and  from  the  body  of  the  car. 


517.162.  Electrical  Measuring  Instrument.  Rudolph 
M.  Hunter,  Philadelphia,  Pa.,  assignor  to  the 
Thomson-Houston  Electric  Company  of  Con- 
necticut.    Filed  March  24,  1893. 

The  combination  of  a  fixed  frame,  movable  support 
pivoted  or  movably  connected  to  the  fixed  frame,  au  ex- 
pansible body  connected  between  the  fixed  frame  and 
movable  support  over  which  an  electric  current  passes  to 
be  measured,  and  a  compensating  pointer  device  moved 
by  the  movable  support  and  carried  by  it  whereby  the  free 
end  of  the  pointer  may  have  a  compensating  movement  in- 
dependent of  the  movement  of  the  movable  frame. 

517.163.  Electrical  Indicator.  Andrew  E  Kennelly, 
Orange,  assignor  to  Thomas  A.  Edison,  Llewel- 
lyn Park,  N.  J.     Filed  October  2G,  1892. 

The  first  claim  reads  a?  follows:  "The  combination,  in 
an  electrical  indicator,  of  a  magnet,  a  disk  armature 
situated  flatwise  between  the  p>les  of  said  magnet  and 
haviag  a  winding  adaptedito  carry  the  current  to  be  meas- 
ured, and  an  ladicatiog  device  m)ved  by  said  diss  arm.a - 
ture." 

5 1 7,166.     Trolley  Catcher.     Levi  G.  Mowry,  Buffalo, 

N.  Y.     Filed  December  11,  1893. 

This  is  the  combination  with  a  swinging  depressor  rod, 
of  a  holder  for  retaining  the  depressor  rod  in  its  normal 
position,  and  a  trip  or  releasing  device  operating  on  said 
holder  and  connected  with  the  trolley.    (See  illustration). 

517.212.  Car  Brake.  Lloyd  H.  Cole,  Pawtucket, 
R.  l.     Filed  August  24,  1893. 

In  a  car  brake,  the  combination  with  car  wheels,  the  axle 
on  which  the  wheels  are  mounted,  and    a  cam  operated  by 


NO.    517,166. 

the  rotation  of  the  wheels,  of  a  shaft  rotatable  in  bearings, 
brake  shoes  carried  by  the  shaft  and  adapted  to  be  applied 
to  the  wheels  by  the  rotation  of  the  shaft,  and  a  device 
carried  by  the  shaft  and  adapted  to  be  acted  upon  by  the 
cam. 

517,236.  Rail  Clamping  or  Fastening  Device.  Min- 
ard  A  Possuns,  Cleveland,  Ohio.  Filed  Novem- 
ber 20,  1893. 

This  is  a  rail  clamping  or  fastening  device  consisting  of 
two  arms  adapted  to  clamp  the  base  of  the  rail  and  con- 
nected by  a  web,  the  free  ends  of  the  arms  terminating  in 
clamping  jaws  and  the  connectlDg  web  being  adapted  to 
engage  the  under  side  of  the  rail-supporting  tie  or  mem- 
ber, the  device  being  composed  of  such  material  as  will  ac- 
commodate the  twisting  of  the  arms  and  the  web  being 
separated  a  suitable  distance  from  the  arms  to  accommo- 
date the  twisting  of  the  latter. 


517,258.  Electric  Railway.  Benson  Bidwell,  Phil- 
adelphia, Pa.,  assignor  of  one-half  to  Charles  F. 
Bidwell,  Indianapolis,  Ind.  Filed  January  8, 
1885. 

The  first  claim  of  this  patent  reads  as  follows:  "In  an 
electric  railway  having  a  line  of  conductors  in  connection 
with  a  generator  located  at  a  station  alons  the  line  of  way, 
a  branch  or  loop  in   said   generator  circuit   having   tele- 


NO.    517,277. 

phonic  instruments  and  resistance  coils,  in  combination 
with  a  car  having  traveling  circuit  connector,  a  motor  cir- 
cuit and  a  loop  or  branch  from  the  motor  circuit  or  loop, 
and  including  a  telephonic  instrument  and  resistance 
coils." 

517,277.  Railway  Truck  Structure.  Peter  Hevner, 
Philadelphia,  Pa.  Filed  October  13.  180^. 
This  is  the  combination  in  a  road  bed  for  railways,  of  the 
opposite  rails,  foundation  blocks  of  artificial  stone  or 
cement,  clamping  devices  for  securing  the  rails  to  said 
blocks,  securing  bolts  immovably  confined  to  said  blocics 
and  tie  bars  adapted  to  the  inner  clamp  bolts  and  serving 
as  a  means  of  spacing  both  the  foundation  blocks  and  the 
rails.    (See  illustration.) 

517,339.     Safety  Guard  for  Open   Cars.     William   H. 

Hart,  Chelsea,  Mass.     Filed  December  13.  1893. 

This  patent  covers  the  combination  with  an  open  street 
car  of  flexible  supports  extending  transversely  through  its 
upper  part  and  depending  on  its  opposite  sides,  vertically 


.--^^ 


T'-yTfy    *   r'     ■ar"--' -y— 


TH^ 


.Pit  Tf  TTJTtn  JT_o  JmSi 


^f^  ~  ^J 


NO.   517,339. 

sliding  gates  extending  along  the  sides  of  the  car  and  at- 
tached to  the  opposite  ends  of  said  supports. guides  for  said 
supports,  and  means  for  locking  each  gate  in  lowered  posi- 
tion when  closed.     (See  illustration.) 

517,405.     Rachet  for  Car   Brake    Staffs.     August  D. 

Gerbig,  St.  Louis,  Mo.,  assignor  to  the   Laclede 

Car  Company,  same  place.     Filed  October  23, 

1893. 

This  is  a  ratchet  for  a  brake  staff,  comprising  a  ratchet 
wheel  having  a  sleeve  connected  thereto, staff^mounted  in 
said  sleeve,  and  a  ratchet  whe9l  rigidly  connected  to  said 
stall,  and  engaged  by  pawls  connected  to  the  upper  side  of 
the  tlrst  mentioned  ratchet  wheel. 
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More  Money  for  In  our  flaanolal  letter  from 
Street  Railways,  our  Wall  Street  correspondent 
this  week  are  given  the  details  of  a  big  deal  just 
completed  for  a  transfer  of  the  present  ownership 
of  the  New  Orleans  street  railways  to  a  syndicate 
of  bankers  in  New  York  City.  The  new  owners 
will  e.xpend  a  large  amount  of  additional  money 
in  the  extension  and  improvement  of  the  system. 
This  is  to  be  taken  as  another  indication  that 
street  railways  are  coming  to  be  considered  by 
bankers  and  investors  a  much  mote  attractive 
property,  even  in  these  times  of  depression,  than 
they  were  formerly.  Preference  is  frequently 
shown  for  this  class  of  securities  rather  than  for 
steam  road  stocks  and  bonds. 


importance  of  securing  the  services  of  the  very 
best  engineering  talent  available  in  designing  ex- 
tensions to  their  plants.  The  fact  that  so  much 
sliiflless  work  has  been  done  in  the  construction 
of  plants  will  make  the  work  of  the  engineer  for 
the  next  ten  years  a  particularly  dittioult  one;  for 
he  must  not  only  be  able  to  design  a  new  plant 
with  new  material  but  he  must  be  ready  to  re- 
construct a  badly  designed  and  uneconomical 
plant  using  whatever  second-hand  material  is 
considered  of  value  and  not  hesitating  to  throw 
away  such  apparatus  as  has  been  instrumental  in 
making  the  plant  uneconomioal.  For  the  ne.xt 
few  years  the  work  of  the  real  engineer  will  be  as 
much  one  of  reconstruction  of  existing  plants  as 
the  building  of  new  ones. 


Good  Chance  The  paper  to  be  presented  at  the 
for  Debate.  next  meeting  of  the  American 
Institute  of  Electrical  Engineers  is  one  that 
will  afford  an  excellentopportunity  for  discussion. 
It  will  treat  of  the  electrolytic  effects  of  return 
railway  currents  on  underground  pipes  and  cables 
and  will  be  read  at  the  Chicago  meeting  on  the 
evening  of  April  25,  at  the  rooms  of  the  Armour 
Institute.  As  there  are  a  number  of  electric 
roads  In  this  city  and  vicinity  that  have  had 
more  or  less  experience  with  troubles  of  the  kind 
mentioned,  and  It  is  to  be  hoped  that  those  who 
can  will  attend  and  contribute  to  the  discussion 
such  material  as  they  have  gathered.  The  paper 
will  be  accompanied  by  a  large  number  of  lan- 
tern slides  and  many  specimens  will  be  exhibited, 
showing  the  effects  of  electrolysis.  Considered 
simply  as  a  question  of  commercial  operation 
this  is  a  matter  of  the  greatest  importanoe,even  if 
no  account  is  taken  of  the  resulting  annoyance  to 
other  interests. 


State  Railway  For  a  variety  of  reasons  the 
Associations.  formation  of  state  street  rail- 
way associations  is  desirable,  and  companies 
should  give  to  organizations  of  this  character  far 
more  encouragement  than  they  have  done  up  to 
the  present  time.  Not  alone  is  the  Interchange 
of  opinions  and  experiences  oftentimes  Invaluable 
to  the  active  manager,  but  occasions  may  at  any 
time  arise  when  by  its  action  the  association  may 
defeat  pending  legislation  of  a  character  injurious 
to  street  railway  interests.  Eight  state  associa- 
tions of  this  character  have  now  been  formed; 
the  last  one  to  be  organized  was  the  Connecticut 
Street  Railway  Association,  which  Is  referred  to 
elsewhere  in  this  Issue.  It  is  certainly  high  time 
that  Connecticut  possessed  an  association  of  this 
kind,  for  its  legislature  has  had  before  it  a  con- 
siderable number  of  measures  relating  to  street 
railways.  Such  a  body  can  make  it  its  business 
to  organize  the  opposition  to  the  measures  which, 
if  passed,  are  calculated  to  be  injurious  to  the 
business.  The  Connecticut  association  is  formed 
on  rather  broader  lines  than  most  state  organiza- 
tions, and  we  trust  that  Its  plan  of  furnishing  in- 
formation of  various  kinds  to  its  members  will 
prove  successful. 


Engineers'       In  a  letter  printed   elsewhere  in 

Services.        this    issue,  Mr.   J.    H.   Blokford 

again  calls  attention  to  the  remarkable   fact   that 

many  street  railway  companies  do  not  realize  the 


Construction  of  The  suggestion  has  recently 
Roads  by  been  made  in  Omaha  that  half 
Counties.  a  million   dollars   be  raised   by 

bonding  the  county  and  be  expended  in  improv- 
ing roads  and  in  constructing  suburban  tramways. 
It  might  be  thought  that  the  plan  was  of  populist 
origin,  but  we  believe  It  Is  fathered  bj'  a  paper 
which  has  no  populist  leanings.  The  project  as 
it  Is  outlined  by  this  journal  is  attractive, 
although  its  practicability  may  well  be  ques- 
tioned. Such  Improvements,  it  is  said,  would 
tend  to  bring  into  the  market  a  vast  amount  of 
real  estate,  it  would  stimulate  the  cultivation  of 
small  tracts  of  land  by  making  it  possible  to 
transport  the  products  cheaply  and  quickly  into 
the  city,  would  vastly  Increase  the  trade  of 
Omaha  merchants,  and,  in  fact,  the  adoption  of 
the  plan  "would  be  pointed  to  all  over  the  United 
States  as  an  evidence  of  advanced  western   civil- 


ization." Even  if  it  be  assumed  that  all  these 
benefits  are  possible,  it  may  be  doubted  whether 
the  contemplated  improvements  could  be  made 
for  any  such  sum  as  half  a  million  dollars.  In 
building  good  roads  In  the  county,  in  the  con- 
struction of  even  a  score  of  miles  of  electric  rail- 
way and  in  the  purchase  of  equipment  for  them, 
half  a  million  dollars  would  not  go  verj-  far.  On 
the  other  hand,  if  the  territory  lying  about 
Omaha  is  such  that  the  construction  of  suburban 
electric  roads  is  warranted,  local  companies  will 
soon  discover  the  fact  and  will  make  the  improve- 
ments and  render  unnecessary  any  bond  issue  by 
the  county  for  such  a  purpose. 


Injunctions  In  the  report  of  the  Toledo 
and  Strikes,  strike  which  appeared  in  these 
columns  two  weeks  ago  mention  was  made  of  the 
fact  that  the  street  railway  company  had  ob- 
tained an  Injunction  restraining  the  strikers  from 
interfering  with  the  operation  of  the  road.  This 
resort  to  an  injunction  was  unusual  in  a  street 
railway  strike,  but  it  was_in  line  with  the  recent 
practice,  which  has  created  so  much  stir,  of  invok- 
ing the  aid  of  courts  to  prevent  labor  disturbances. 
It  does  not  appear  that  the  injunction  order 
proved  eflicacious  at  Toledo  or  that  the  men, 
fearful  of  penalties  for  contempt,  regarded  the 
mandate  of  the  court  with  any  great  degree  of 
respect.  Certainly  no  one  was  taken  into  custody 
for  failure  to  obey  the  order.  It  is  interesting  to 
note  that  in  the  decision  of  Judge  Caldwell  at 
Omaha,  which  has  excited  such  a  vast  amount  of 
discussion  within  the  last  week,  this  resort  to  the 
injunction  Is  unqualifiedly  condemned.  He  refers- 
specifically  to  the  issuance  of  the  restraining 
order  on  the  application  of  receivers  but  the 
court's  objections  are  broad  enough  to  cover  all 
Injunctions  of  this  general  class.  He  condemns 
this  use  of  an  enjoining  order  because  of  its  prob- 
able moral  effect  on  strikers.  If  it  is  Issued  re- 
straining them  from  the  commission  of  unlawful 
acts  the  impression  may  be  created  that  it  Is  not 
an  offense  to  Interfere  with  property  or  to  intimi- 
date employes,  but  that  the  wrongful  act  is  dis- 
obedience to  the  court's  mandate. 


Worthless  Cen-  It  would  be  hard  to  find  a  more 
sus  Statistics,  useless  lot  of  figures  than  those 
just  issued  by  the  government  census  department 
relating  to  the  electrical  Industries  in  the  state  of 
New  York.  The  publication  is  a  part  of  the 
eleventh  census,  and  the  material  of  which  it  is 
composed  was  collected  and  arranged  under  the 
direction  of  Allen  R.  Foote  and  is  based  upon 
returns  made  for  the  year  ended  May  yl,  1890. 
The  publication  may  have  a  certain  small  value 
as  an  historical  document  or  because  it  has  as- 
sisted in  the  reduction  of  a  troublesome  treasury 
surplus,  but  it  is  certainly  of  no  real  commer- 
cial value  to  those  who  are  directly  Interested  in 
the  electrical  and  street  railway  Industries,  and 
who  by  their  cooperation  and  assistance  made  it 
possible  for  the  census  department  to  obtain  the 
figures  they  have  so  tardily  presented.  The  fig- 
ures would  have  been  of  great  interest  had  they 
been  published,  say  not  later  than  the  end  of  the 
year  1890,  allowing  even  then  six  months  for  their 
collection  and  presentation;  but  to  base  any  cal- 
culations of  importance  upon  the  returns  here 
given  would  be  absurd.  To  do  so  would  be  like 
basing  one's  calculations  of  the  capacity  and 
capabilities  of  an  athlete  upon  his  physical  meas- 
urements of  ten  years  ago.  The  dimensions  of 
the  whole  electrical  and  street  railway  business 
have  so  changed  that  the  publication  of  these 
statistics  is  most  unfortunate,  for  we  are  sure  to 
find  them  widely  quoted  and  referred  to  as  un- 
biased authority  to  prove  all  sorts  of  ridiculous 
propositions.  And  yet  these  figures  are  only  for 
the  state  of  New  York;  for  those  relating  to  the 
electrical  industries  in  the  country  at  large  noth- 
ing has  yet  been  heard,  and  indeed  if  they  have 
as  little  value  as  those  before  us  the  less  we  hear 
of  them  the  better. 
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CONNECTICUT  STREET    EAILWAY    ASSOCI- 
ATION. 


RepreseQlatlves  of  almost  all  the  street  railway 
companies  of  Connecticut  met  in  New  Haven, 
April  3,  and  organized  the  Connecticut  Street 
Riilway  Association  It  is  intended  that  meet- 
ings shall  be  held  from  time  to  time  to  advance 
th?  intere3t3  of  the  business.  The  purpose  of  the 
organization  is  formally  stated  In  these  terms: 

"The  object  of  this  association  shall  be  the  ac- 
quisition of  experimentil,  statistical  and  scientific 
knowledge  relating  to  the  construction,  equip- 
ment and  operation  of  street  railways,  and  the 
diffusion  of  knowledge  among  members  of  this 
association,  with  the  view  of  increasing  the  ac- 
commodation of  passengers  and  improving  the 
service;  also  the  establishment  and  maintenance 
of  a  spirit  of  fraternity  among  the  members  of  the 
association  by  social  intercourse  and  the  encour- 
agement of  cordial  and  friendly  relations  between 
the  roads  and  the  public;  to  harmonize  the  inter- 
ests of  the  street  railway  companies  of  Connecti- 
cat  and  to  secure  uQlformity  in  regulating  the 
construction  and  operation  of  such  companies." 

The  assDclatlon  will  establish  In  New  Hiven  a 
a  bureau  of  information  for  the  benefit  of  the 
members. 

The  annual  meeting  will  be  held  in  New  Haven 
on  the  third  Wednesday  In  November. 

The  following  officers  were  elected: 

President,  H.  Holton  Wood,  Derby;  Vice-prea.ident, 
Henry  Parmelee,  Hew  Haven:  Treasurer,  E.L.Goodrich, 
HartEord;  Secretary,  Robert  A.  Fosdick,  Stamford.  Exe- 
cunve  Committee,  Georse  A.  VV.  Dodge,  New  Haven;  A. 
M.  Young,  Waterbury:  Israel  Kelsey,  West  Uaven  and  the 
offi  jers. 

NEW  AGREEMENT  BETWEEN  THE  LYNN  & 
BOSTON  RAILWAY  AND  ITS  EMPLOYES. 


The  termination  of  a  long  standing  dispute  be- 
tween this  company  and  its  employes  has  been 
effected  by  the  signing  of  the  following  agreement: 

That  conductors,  motormen,  drivers  and  night 
men  receive  not  less  than  .$3  per  day  or  night. 

That  snow  plow  drivers  shall  receive  for  all 
time  detained  at  stable  or  while  on  duty  on  snow 
work  25  cents  per  hour,  and  that  helpers  on  snow 
plow  shall  receive  for  all  time  detained  at  stable 
or  while  on  duty  on  snow  work  20  cents  per  hour. 

That  all  track  laborers  shall  receive  $3  per  day 
and  for  all  work  done  on  Sundays  or  nights  30 
cents  per  hour;  nine  hours  sliall  constitute  a  day's 
work.  The  pay  of  all  transient  men  to  be  discre- 
tionary with  the  management. 

The  track  oilers  shall  receive  $1.50  per  day. 

That  all  trips  for  chartered  cars  be  paid  for  at 
the  rate  of  20  cents  per  hour  until  12  p.  m.,  23 
cents  per  hour  until  dismissed. 

That  a  man  on  being  discharged  or  leaving  the 
service  of  the  company  shall  have  written  on  his 
license  "resigned"  in  such  a  way  as  not  to  Injure 
his  future  prospects. 

That  the  company  recognize  agents  to  be  ap- 
pointed by  this  organization  to  adjust  all  griev- 
ances that  may  arise  betw'jen  the  company  and 
employes,  said  agents  to  have  supervision  of  the 
interests  of  the  employes. 

That  all  misses  be  blotted  out  at  the  end  of  the 
year. 

That  no  deduction  be  made  In  a  man's  pay 
when  two  or  less  trips  are  taken  off  his  day's 
work. 

That  all  employes  when  called  Into  the  office 
shall  have  a  full  and  impartial  hearing,  and  if 
found  innocent  of  charges  preferred  shall  be 
paid  in  full  for  all  time  lost. 

That  conductors  and  motormcn  shall  receive  30 
cents  per  trip  for  all  extra  trips  to  all  entertain- 
ments and  places  of  amusement;  if  more  than  U 
hours,  30  cents  per  hour. 

That  hostlers  shall  be  paid  $1.(10  per  day  for 
their  work,  and  hours  to  remain  the  same  as  they 
are  at  present. 

That  all  employes  shall  be  listed  according  to 
rank  and  date  of  employment. 

That  all  spare  men  be  given  the  preference  to 
all  kinds  of  spare  work,  including  snow  work,  if 
capable. 

That  when  a  conductor  or  motorman  wishes  to 
be  absent  from  duty,  and  a  spare  man  Is  not 
available  at  the  station  at  which  he  works,  the 
foreman  shall  apply  to  some  other  station  for  a 
man. 

That  this  agreement  shall  remain  in  force  from 
the  date  of  acceptance  to  .lanuary  1,  1805. 


CONSPIRACY  IN  A  STREET  RAILWAY 
STRIKE. 

In  Philadelphia  last  week  .Judge  Gordon  sen- 
tenced ,Iames  Bradley  to  thirty  days  imprison- 
ment on  his  conviction  on  the  charge  of  conspiracy. 
It  was  proved  that  he  had  violated  the  law  at 
the  time  of  a  strike  of  laborers  of  the  Traction 
Company.  It  was  in  evidence  that  the  defendant 
and  a  number  of  other  "ditchmen"  employed  in 
laying  trolley  tracks  on  Nineteenth  street,  near 
AVashington  avenue,  struck  for  higher  wages. 
After  trying  to  induce  all  of  the  workmen  to  join 
in  the  strike,  without  success,  a  band  of  50  of 
them  went  up  Nineteenth  street  to  a  point  where 
another  gang  was  at  work,  and  insisted  that  they 
should  also  strike,  and  those  wIlo  refused  were 
forcibly  driven  out  of  the  ditch,  and  their  tools 
were  taken  from  them.  The  defendant,  it  was 
said,  was  the  leader  in  the  affair.  He  admitted 
that  he  had  taken  a  shovel  from  one  of  the  men, 
and  said  he  did  not  see  any  harm  In  what  he  had 
done. 

"You  were  attempting,  by  force,  to  prevent 
other  workmen  from  earning  their  bread,"  said 
Judge  Gordon,  in  sentencing  the  prisoner.  "You, 
a  single  man,  and  a  recent  arrival  in  this  country, 
undertake  to  say  what  other  American  citizens 
should  do.  You  thought  that  if  you  did  not  get 
the  wages  you  desired  you  would  not  permit 
others  to  work  for  a  less  sum.  In  times  like  the 
present,  when  all  work  is  scarce,  your  act  was 
even  more  culpable  because  it  was  calculated  to 
spread  dissension  among  other  honest  workmen, 
and  prevent  also  the  progress  of  an  important 
public  work.  It  might  just  as  well  be  judicially 
ascertilned,  as  it  has  been  In  this  case,  that  all 
acts  like  yours  are  criminal  violations  of  the  law. 
Laborers  have  a  right  by  all  proper  means  to 
raise  their  wages,  as  all  other  men  have  in  the 
struggle  of  life,  but  as  soon  as  you  use  force  you 
transgress  the  law.  It  is  time  it  was  understood 
that  such  proceedings  will  be  punished.  I  do  not 
Intend  to  punish  j-ou  severely.  Nevertheless  I 
think  it  is  needful  that  something  should  be  done 
to  substantially  indicate  to  you  that  your  act 
was  a  violation  of  law,  and  should  be  punished  in 
order  to  deter  others  from  imitating  your  con- 
duct." 


CHICAGO  TROLLEY  ORDINANCES. 


TWO-STORY    OA^S. 


Knoxville,  Tenn.— The  Street  Railway   system  is 
to  be  reorganized. 


Mayor  Hopkins  of  Chicago  has  vetoed  tlie  ordi- 
nances passed  at  the  April  4th  meeting  of  the 
city  council,  giving  the  Chicago  City  Railway 
Company  the  right  to  introduce  electricity  as  a 
motive  power  on  most  of  its  lines  now  traversed 
by  horse  cars.  The  mayor  takes  exception  to  the 
fact  that  amendments  which  he  had  recom- 
mended had  not  been  incorporated  in  the  ordi- 
nances, that  the  company  was  given  tlie  right  to 
erect  wooden  poles  and  lease  them  to  other  com- 
panies, and  that  the  principle  of  compensation 
for  franchises  had  been  entirely  ignored.  He  re- 
marked in  this  connection: 

"When  the  City  of  Philadelphia  on  the  30th 
day  of  March  last  year  granted  a  trolley  franchise 
to  the  Citizens'  Passenger  Railway  Company,  it 
did  so  upon  the  condition  that  tire  company  shall 
at  its  expense  pave  from  curb  to  curb,  with  im- 
proved pavement,  all  streets  upon- which  its  trol- 
ley lines  may  be  operated,  and  furthermore 
embodied  into  the  ordinance  a  condition  compel- 
ling the  company  to  take  down  and  remove  the 
overhead  wires  whenever  so  directed  by  the 
council.  To  require  the  Chicago  City  Railway 
Company  to  light  its  right  of  way  is  an  Infinitely 
smaller  compensation  than  that  secured  by  the 
paving  clause  of  the  Philadelphia  ordinance.  I 
hope  that  in  the  exercise  of  your  duties  as  repre- 
sentatives of  the  people  you  may  so  amend  the 
ordinance  as  to  make  it  possible  for  me  to  give 
them  my  executive  approval." 

The  ordinances  were  reconsidered  and  referred 
to  the  committee  on  railroads. 


.John  A.  Tackaberry,  of  the  John  Stephenson 
Company  of  New  York,  was  recently  asked  if  it 
would  be  practicable  to  operate  two-story  cars  on 
the  elevated  roads  or  Broadway  cable  road  of 
New  York  City.     He  answered: 

"There  are  no  two-story  cars  in  use  anywhere. 
Cars  with  top  seats  are  used  in  many  foreign  coun- 
tricsbut  I  know  of  no  cars  with  upper  tlersof  seats 
enclosed  in  a  permanent  structure. 

"On  the  elevated  road  they  are  now  running 
trains  of  five  cars.  Doubling  the  number  of  pass- 
engers would  of  course  add  materially  to  the 
weight  to  be  hauled,  necessitating  more  power 
and  heavier  rolling  stock,  and  perhaps  a  heavier 
elevated  structure.  And  there  would  be  no  ad- 
vantage la  It  unless  the  passengers  could  be 
moved  quickly.  One  of  the  great  problems  of 
transportation  in  cities  is  how  to  handle  people 
quickly.  Twostory  cars  might,  of  course,  be 
built,  and  it  would  be  quite  passible  to  get  people 
in  and  out  of  them,  but  they  would  be  worse 
than  useless  if  passengers  had  to  go  to  and  from 
the  upper  seats  by  means  of  stairs,  as  in  the  or- 
dinary top-seat  cars.  The  only  way  to  handle 
them  would  be  to  and  from  station  platforms  on 
a  level  with  the  floors  of  the  cars.  This  would 
necessitate  the  building  of  two-story  stations. 
Stairs  to  climb  are  an  objection,  of  course,  but  I 
d:in't  think  the  second  flight  would  be  so  great  an 
objection  as  at  first  it  might  seem  to  be,  for  I  think 
that  the  younger  and  more  active  would  naturally 
seek  the  upper  story,  and  so  the  convenient  dis- 
tribution of  the  passengers  would  in  large  measure 
settle  Itself.  Of  course  there  would  be  other 
questions  to  settle,  the  possible  danger,  in  more 
ways  than  one,  arising  from  adding  so  much  to 
the  exposed  surface  of  the  cars  and  to  the  weight 
in  the  air  if  carried  on  the  same  wheel  base;  and 
there  would  be  miny  minor  details  of  operation 
to  settle. 

"I  do  not  believe  that  It  would  be  practicable 
to  operate  two-story  or  top-seat  cars  on  the  Broad- 
way cable  road.  The  power  is  there,  but  Broad- 
way is  comparatively  a  narrow  street  and  greatly 
crowded,  and  doubling  the  number  of  people 
getting  on  and  off  In  a  street  so  narrow  and  so 
crowded  would,  I  believe,  so  hinder  the  move- 
ment of  the  ca,rs  as  practically  to  block  them. 
There  may  be  something  in  the  idea  of  two-story 
cars  for  the  elevated  road,  but  not  unless  we 
could  have  second-story  stations." 


GENERAL,  ELECTRIC  ANNUAL  MEETING. 


The  annual  meeting  of  the  General  Electric 
Company  was  held  on  Tuesday  of  this  week.  The 
report  of  the  year's  business,  which  was  circu- 
lated in  advance  of  the  meeting,  was  printed  in 
our  last  issue.  President  Coffin  said,  in  answer  to 
a  question,  that  no  action  had  been  taken  or  was 
contemplated  looking  to  a  reduction  of  capital  to 
make  good  Impairment  of  the  capital  stock. 
Director  Coster  moved  that  the  matter  of  reduc- 
ing capital  be  referred  to  the  new  board,  and  this 
was  agreed  to.  It  was  voted  to  increase  the  num- 
ber of  directors  from  11  to  13,  the  vacancies  to  be 
filled  by  the  board  at  some  future  time.  The  date 
of  holding  the  annual  meeting  was  changed  from 
the  second  Tuesday  of  April  to  second  Tuesday  of 
May  "in  order  to  give  more  time  for  makins  up 
the  annual  report  and  Inventories."  At  the  meet- 
ing 210,436  shares  were  represented.  The  old 
board  of  directors  was  reelected,  and  the  present 
officers,  with  the  exception  of  E.  I.  Garfield,  sec- 
retary, were  reelected.  F.  Westover  was  chosen 
to  the  oflice  of  secretary.  The  list  of  stockholders 
showed  a  total  of  4,800,  of  which  number  2,800 
are  in  Boston  and  2,000  in  New  York.  No  very 
large  holdings  were  credited  to  any  one  individ- 
ual. 


Increased  Earnings.  — The  Atlantic  Avenue  street 
railroad  (Brooklyn)  earnings  for  the  first  week  in 
April  were  $17,139,  an  increase  of  $3,667. 
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MONTE  CABIiO  BACK  EAILWAY. 


Since  the  latter  part  of  February  a  rack  railway 
haa  connected  Monte  Carlo  in  Monaco  and  Turble. 
From  the  latter  place  a  magnificent  view  of  the 
surrounding  territory  can  be  gained,  and  in  the 
Immediate  vicinity  Roman  ruins  of  no  little  in- 
terest can  be  seen,  but  till  the  construction  of  the 
cog  line  few  tourists  journeyed  from  Monte  Carlo 
to  Turble  as  the  roadway  was  roundabout,  and 
the  trip  fatiguing.     The  projectors  of  the  railway 


It  may  be  a  reflection  on  average  intelligence 
that  credulity  should  be  so  common,  and  that 
men  and  women  otherwise  prudent  and 
thrifty,  should  in  this  case  pay  for  chickens 
that  are  as  yet  without  parents  or  feathers. 
It  may  also  be  as  much  an  anomaly  that  where 
the  law  puts  an  iron  hand  on  felons  and  forgers, 
it  is  sometimes  a  velvet  convenience  to  men  who 
trade  on  public  confidence  and  issue  their  invita- 
tions in  legal  forms  to  such  files  as  would  be  ac- 
ceptable to  the  spider.  We  do  not  Include  in  this 
class  of  sinners  those  men  who  are  integral  parts 
of  the  necessary  machinery  of  enterprise  and  in- 


diglt  has  been  badly  scorched,  and  if  it  hesitates 
at  a  hot  chestnut,  who  can  say  nay?  It  has  un- 
loaded its  millions  on  booms,  where  all  that  is  left 
is  repentance  and  a  troubled  memory,  and  it  is 
not  to  be  denied  that  mismanagement  and  un- 
laundered  rascality  have  had  all  the  rope  needed 
to  strangle  foreign  faith,  even  in  honest  and 
reasonable  schemes.  The  promoter  has.  In  too 
many  instances,  fried  his  steak  in  foreign  fat — 
the  probabilities  being  he  will  have  to  wait  some 
time  for  his  next  dinner.  The  evil  might  be  cur- 
tailed by  legislation,  but  its  real  cure  lies  in  the 
public  being  as  prudent  in  buying  shares  as  it 
generally  is  in  the  purchase  of  a  horse  or  a  coat. 
—  Fred  Woodrow  in  Age  of  Steel. 


A  GOOD  ELECTKIC   GROUND. 


MONTE  CARLO  RACK  RAILWAY. 


after  long  periods  of  delay  obtained  from  the 
French  authorities  the  right  to  construct  the  road 
which  is  built  entirely  on  French  soil  but  ex- 
tends to  the  boundary  line  of  the  principality  of 
Monaco.  Thelinelsa  short  one;  the  trip  from 
terminal  to  terminal  occupies  onij'  20  minutes. 
The  roid  is  single-tracked  with  one  turn-out  at 
Bordina  which  is  the  only  station 

When  the  railway  was  opened  a  few  weeks  ago 
a  French  general  took  part  in  the  inaugural 
exercises.  His  participation  was  explained  by 
the  fact  that  the  railway  is  considered  of  no  small 
importance  from  a  military  point  of  view.  By 
the  rack  road  soldiers  can  be  carried  to  Fort  Tete 
de  Chien  in  a  quarter  of  an  hour,  while  if  they 
tramped  up  the  hill  they  could  not  make  the  trip 
in  less  than  three  hours.  In  order  that  the  French 
should  always  be  able  to  control  the  road  the 
builders  were  very  careful  to  construct  the  Monte 
Carlo  station  entirely  on  French  soil. 


dustrial  development.  Without  such  there  would 
be  a  missing  wheel  in  ihe  mechanism  of  pros- 
perity. In  many  instances  they  represent  vital 
and  important  interests,  which,  without  the  pro- 
moter as  a  pioneer  and  missionary,  would  only 
be  possibilities  and  never  realized  facts.  It  is  also 
possible  that  even  where  integrity  and  sagacity 
are  unquestionable,  that  mistakes  may  be  made, 
and  enterprises  with  every  reasonable  prospect  of 
success  may,  from  causes  bej-ond  provision  or 
prevention,  prove  abortive  and  ruinous.  Exam- 
ples are  numerous.    There  is  hardly  a  state  in  the 


BY  CHAS.  DESMOKD. 

Grounds  on  electric  circuits,  cause  more  annoy- 
ance than  anything  else,  unless  it  be  the  expense 
account  of  the  plant.  Grounds  are  most  likely  to 
appear  where  we  do  not  want  them  and  where  we 
try  to  form  them  it  is  most  difBcult  to  obtain  one 
of  surtioiently  low  resistance  to  serve  our  purpose 
and  not  annoj'  our  electrical  neighbors. 

By  the  methods  commonly  employed,  electric 
grounds  are  difficult  to  establish  and  maintain  in 
a  manner  that  is  satisfactory  and  at  the  same 
time  with  reasonable  economy  of  current.  This 
is  particularly  the  case  in  electric  railway  work 
and  it  has  also  been  found  a  difficult  thing  to 
maintain  good  grounds  in  telephone  plants.  In 
the  latter  class  of  work  corrosion  and  high  resist- 
ance have  been  the  cause  of  considerable  expense 
and  more  annoyance.  Since  the  advent  of  the 
electric  roads  the  telephone  ground  has  been  so 
good  that  it  has  gathered  up  nearly  all  of  the 
sound  made  by  the  electric  roads  and  has  dis- 
tributed it,  impartially,  to  all  the  telephone  cus- 
tomers. 

The  currents  from  the  roads  have  also  caused 
much  injury  and  annoyance  from  the  electrolytic 
effects  produced  on  all  kinds  of  metals  employed 
underground,  especially  gas  and  water  pipes;  so 
much  so  that  the  poor  trolley  has  been  terribly 
abused  for  sins  that  are  but  partially  its  own, 
most  of  which,  like  the  runaway  horse  are  due  to 
improper  control. 

The  more  common  methods  of  making  grounds 
for  carrying  heavy  currents  consist  in  making  the 


THE    MODERN    PROMOTER. 


Idle  money,  and  those  who  have  more  of  it  than 
they  can  carry  or  know  how  best  to  use,  have  evo- 
lutionized  the  modern  promoter.  He  has  risen  to 
his  opportunities,  and  in  his  methods  is  equally 
dignified  and  expensive.  He  handles  towns  as 
peddlers  manipulate  socks,  develops  mines  and 
furnaces  with  equal  facility,  and  by  the  aid  of 
Ink  and  eloquence  he  floats  corporations  that,  like 
the  rest  of  paper  boats,  make  longer  voyages  be- 
neath the  water  than  on  its  surface.  He  humps 
the  spine  of  the  mail  carrier  with  his  circulars, 
maps  of  cities  as  yet  invisible  are  covered  with 
boulevards,  and  public  squares  are  not  wanting 
for  streams  and  groves  made  for  the  occasion. 
Statistics  blossom  in  arithmetical  roses,  and 
prophecies  in  rainbow  splendor  depict  the  future 
wealth  and  greatness  of  localities  where  at  pres- 
ent and  for  years  to  come  the  gopher  makes  his 
hole  and  the  blackbird  follows  the  plowman.  En- 
terprises are  invited  to  migrate  where  taxes  are 
low,  and  trade,  like  a  mushroom,  will  spring  up 
in  a  night. 

Of  these  artistic  creations  the  promoter  too 
often  makes  his  net.  Into  which  the  golden  fish 
enter  on  their  way  to  the  pan.  The  fisherman 
fattens  and  the  victims  fry.  Men  unload  their 
cash;  widows  with  nest  eggs  in  the  bank  vacate 
the  ark  and  tempt  the  flood,  and  thrifty  crowds 
In  honest  confidence  cast  their  bread  on  the 
waters,  to  search  for  it  with  lanterns  after  many 
days. 


MONTE  CARLO  RACK  RAILWAY. 


west  or  south  where    the    bones    of  such  failures 
have  not  been  plclced  bj'  the  buzzards  of  time. 

There  are  mines  missing  miners,  furnaces  with- 
out fires,  mills  with  idle  wheels  and  towns  con- 
taining more  rats  than  men,  that  tell  the  story  of 
speculative  folly,  and  booms  that  labored  with 
child  but  brought  forth  a  mouse.  The  fact  is  the 
whole  thing  has  been  over  done,  and  it  has  more 
to  do  with  the  idle  money  kept  In  stockings  and 
piled  up  in  vaults  than  is  generally  supposed.  If 
enterprise  is  in  Its  nightcap,  and  so-called  capital 
is  hesitant  and  timid.  It  is  not  without  its  reasons. 
One  burnt  finger  warns  the  rest.     The   European 


earth  contact  as  large  as  possible— or  as  large  as 
thought  necessary — without  due  consideration  for 
the  conductivity  that  could  be  obtained. 

The  electric  resistance  of  moist  earth  is.  at 
best,  a  very  indefinite  factor,  but  so  long  as  sim- 
ple moist  earth  or  running  water  can  be  obtained 
it  has  been  thought  all  that  would  be  required— 
until  it  was  tried,  when  it  would  be  found  far 
from  what  was  desired.  On  some  of  these  perma- 
nent grounds  much  time  and  money  have  been  ex- 
pended to  make  them  as  perfect  as  possible,  but 
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nearlj'  all,  if  not  all,  have  been  disappointing  in 
the  results  obtained,  for  they  have  been  of  too 
hish  resistance  to  be  economical  to  maintain  and 
that  resistance  has  been  the  cause  of  injurj'  to 
other  property  in  the  immediate  vicinity. 

.Just  why  coke  has  been  so  favorably  considered 
as  a  proper  material  for  use  in  making  permanent 
grounds  has  never  been  explained  in  a  satisfactory 
manner  and  yet  nearly  all  directions  given  for 
making  such  grounds  have  provided  for  the  use  of 
this  material.  Coke  Is  useful  for  many  electrical 
purposes,  but  is  not  suitable  for  a  good  ground 
connection,  principally  on  account  of  its  porosity 
and  also  because  there  are  more  suitable  materials 
that  have  less  resistance  and  can  be  more  cheaply 
applied  and  with  better  results,  as  a  ground  of 
much  less  resistance  can  be  obtained  at  less  cost 
and  one  which  will  last  much  longer  without 
attention  and  can  be  renewed  at  trifling  expense. 
In  establishing  a  telephone  exchange,  in  one  of 
the  southern  states,  a  few  years  since,  the  writer 
was  very  much  annoyed  at  finding  that  the  water 
in  that  section  was  so  free  from  conducting  salts 
that  it  was  sometimes  impossible  to  ring  a  Post 
magneto  through  the  water,  even  though  the 
magneto  would  ring  a  bell  through  30  miles  of 
No.  14  Iron  telephone  wire.  The  subject  of  suit- 
able grounds  then  became  an  interesting  one,  as 
this  point  was  the  one  which  had  given  the  most 
trouble  in  other  sections.  Copper  plates,  iron 
rods  and  moist  earth  became  terribly  mixed  while 
being  consldere.3. 

The  site  of  the  town  had  been  filled  in,  quite 
extensivelj',  with  furnace  slag  and  ore  screenings 
which  made  the  matter  more  difficult  to  settle,  as 
this  filling  was  of  very  high  resistance,  and  in 
some  places  it  was  found  Impossible  to  get  the 
magneto  to  ring  through  the  earth,  even  when  one 
pole  was  grounded  in  the  swamp. 

With  these  conditions  to  contend  with,  each  of 
the  usual  methods  of  making  permanent  grounds 
was  considered  from  electrical,  mechanical  and 
chemical  standpoints,  with  the  result  that 
chemical  considerations  furnished  a  satisfactory 
solution  of  the  problem  and  the  grounds  obtained 
were,  one  and  all,  perfectly  satisfactory  and  gave 
no  trouble  whatever  from  corrosion,  high  resist- 
ance or  mechanical  injury. 

The  difficulties  were  overcome  and  satisfactory 
results  obtained,  in  every  way,  by  the  use  of  com- 
mon salt.  Salt,  chemically  sodium  chloride,  is 
hygroscopic;  that  Is,  it  will  absorb  moisture. 
Electrically  considered  In  solution,  it  is  a  good 
electric  conductor.  Chemically  considered,  it 
will  attack  iron;  so  iron,  the  usual  material,  could 
not  be  used  for  the  ground  connections.  Its  action 
on  copper  Is  very  slight  and  unless  the  current  is 
very  strong  the  action  on  even  a  small  section 
would  be  practically  negligible.  So  copper  wire, 
the  same  size  that  was  used  for  the  Inside  con- 
nections, was  used  for  the  ground,  and  about  four 
feet  In  length  was  put  into  the  earth. 

The  method  employed  was  as  follows:  A  hole 
was  made  by  driving  down  a  rod  of  iron  about  I 
Inch  in  diameter,  as  far  as  It  could  be  easily 
driven,  or  the  length  of  the  rod,  which  was  four 
feet.  The  hole  was  then  filled  with  a  handful  of 
salt  and  a  basinful  of  water  poured  In  to  dissolve 
and  spread  the  salt.  The  wire  was  then  put  Into 
the  hole  as  far  as  it  could  be  pushed,  another 
small  handful  of  salt  was  added  and  the  hole 
was  then  filled  with  earth,  after  which  a  son  of 
basin  was  formed  In  the  earth  around  the  wire, 
another  handful  of  salt  was  placed  In  the  basin 
and  more  water  added.  That  was  all,  but  It 
made  an  electric  ground  that  was  all  that  was 
required  and  no  trouble  was  experienced  with  It 
during  the  year  and  a  half  that  the  writer  re- 
mained there. 

To  protect  the  small  wire  from  mechanical  In- 
jury It  was  run  through  a  short  piece  of  gas  pipe 
that  was  left  projecting  a  few  inches  above  the 
ground,  but  this  formed  no  part  of  the  electric 
circuit. 
The    electric    resistance    of    one   cubic  foot  of 


water,  from  the  average  city  supply,  is  about  100 
ohms.  The  addition  of  one  per  cent,  of  common 
salt  will  reduce  its  resistance  to  less  than  2  ohms. 
Salt  will  penetrate  through  the  earth  until  many 
hundredsof  cubic  feet  are  saturated  and  by  its 
affinity  for  moisture  the  whole  ground,  where  the 
salt  has  penetrated,  will  become  a  conductor  of 
comparatively  low  resistance  and  the  electric 
ground  will  be  as  lasting  as  the  material  used  in 
making  the  electric  contact. 

The  electrolysis  of  a  solution  of  salt  will  give, 
besides  the  oxygen  and  hydrogen  from  the  water, 
chlorine  and  sodium,  but  even  with  the  heavj- 
currents  used  by  the  electric  roads  the  electro- 
lytic action  will  cause  but  slight  deterioration  of 
the  ground  connection  if  large  surfaces  are  con- 
nected to  the  return  wire  at  suitable  intervals, 
or  the  bare  return  is  laid  in  a  trench  freely  sup- 
plied with  salt  which  will  practically  increase 
the  capacity  of  the  return  circuit.  These  can  be 
provided  at  slight  expense  and  will  be  more  satis- 
factory than  the  methods  now  employed.  Re- 
newal of  the  ground  connection  will  not  often  be 
necessary  and,  when  It  is,  the  cost  of  material 
and  the  time  required  will  be  but  a  small  fraction 
of  that  required  for  producing  and  maintaining 
the  grounds  commonly  employed. 

The  grounds  at  present  in  use  where  coke,  cop- 
per and  moist  earth  are  employed  can  be  greatly 
improved  by  the  addition  of  a  barrel  of  salt  and 
a  couple  of  hogsheads  of  water. 


IS  THE  "CXTTTING"  OF   LINES    OF   FORCE   A 
NECESSITY." 


Editok  Street  Railway  Gazette: — In  your 
Issue  for  March  3,  I  find  in  Mr.  Perry's  article  on 
"Street  Railway  Motors,"  page  100,  referring  to 
the  experiment,  figure  19,    this   statement:      "In 


FIG.  19.      (from  MR    perry's  ARTIOLB). 

this  case  there  was  absolutely  no  cutting  of  lines." 
As  every  magnetic  line  is  a  closed  curve,  and  as 
the  coll  in  the  figure  Is  a  closed  circuit,  I  would 
like  it  explained  how  the  lines  get  In  and  out  of 
the  coll  without  cutting. 
VIneland,  N.  ,7.  Wm.  A.  Anthony. 


Editor  Street  Railway  Gazette:  — I  have  re- 
ceived Prof.  Anthony's  letter,  a  copy  of  which 
you  were  kind  enough  to  send  me,  and  note  his 
criticism  on  my  statement  that  "In  this  case 
(Fig.  19,  p.  100)  there  was  absolutely  no  cutting  of 
lines." 

I  am  very  glad  that  Prof.  Anthony  has  raised 
this  question  as  it  is  one  that  has  considerable 
theoretical  Interest.  The  method  of  explaining 
the  generation  of  electromotive  force  by  moving 
a  wire  or  coil  in  a  magnetic  field  by  saying  that 
it  is  dependent  upon  the  rapidity  with  which  that 
wire  cuts  the  lines  of  force  Is  a  very  convenient 
one,  but  I  have  never  been  able  to  make  myself 
believe  that  the  c.uUinij  of  the  lines  of  force  had 
anything  to  do  with  the  generation  of  electromo- 
tive force. 

Where  the  loop  or  coll  Is  revolving  In  a  uniform 
field  as  Is  the  case  with  armature  colls,  there 
would  si^em  to  be  some  foundation  for  the  theory 
of  cutting  but  In  the  case  of  a  transformer,  (which 
by  the  way  Fig.  1!)  really  is)  where  tliere  Is  no 
motion  of  any  kind  of  the  secondary'  coil  or  Its 
core,  the  Idea  of  i-id/inr/  does  not  appeal  to  me  at 
all.  When  the  primary  current  Is  turned  on,  the 
lines  of  force  rush  out  from  the  N  pole,  l/ivead 
themselves  Ihroiujh  the  solenoid  and  enter  the 
south  pole  just  as  a  stream  of  water  might  do 
were    tlil.s    path    limited    by    a    pipe    and    when 


the  primary  current  is  broken,  these  lines 
of  force  which  had  been  threading  the  secondary 
coil  disappear  from  the  coil  in  the  opposite  direc- 
tion from  that  by  which  they  entered  it,  as  would 
so  many  elastic  strings  in  tension  between  the  N 
and  8  poles  when  their  attachment  to  the  south 
pole  was  suddenly  released.  In  the  water  analogy 
the  coil  would  not  be  wetted  by  the  entering 
stream,  and  therefore  could  not  have  cut  the 
pipe — at  least  it  would  not  be  necessary  that  the 
coil  should  cut  the  pipe  in  order  that  the  stream 
should  enter  the  coil.  Perhaps  my  analogies  are 
not  good  ones,  but  they  fairly  represent  what  I 
conceive  to  take  place  in  the  secondary  coil  of  a 
stationary  transformer. 

The  E.  M.  F.  generated  is  due,  in  my  opinion' 
rather  to  the  rapidity  of  change  of  the  number  of 
lines  of  force  embraced  by  a  coil,  than  to  anj'  cut- 
ting. This  view  explains  the  action  of  the  revolv- 
ing armature  coil  quite  as  well  as  it  does  that  of 
the  transformer,  for  as  the  coll  revolves  from  Its 
neutral  position  to  that  of  maximum  eflfect,  it  is 
consDantly  presenting  a  less  and  less  effective  area 
through  which  the  lines  may  thread  themselves 
and  the  rate  at  which  this  effective  area  decreases 
is  increasing  until  the  coil  has  arrived  at  90  de- 
grees from  its  neutral  position,  when  the  coil  sud- 
denly reverses  its  plane  to  the  poles  and  the  lines 
of  force  change  their  direction  with  regard  to  the 
coil,  or  as  mathematicians  would  say,  the  direc- 
tion or  number  passes  through  zero.  Again,  In 
the  case  of  the  revolving  armature  coll,  when  its 
plane  Is  at  right  angles  to  the  lines  of  force  and 
when,  according  to  the  cutting  theorj',  the  coil  Is 
for  the  moment  cutting  no  lines  of  force,  and 
therefore  generating  no  electromotive  force;  it  can 
be  made  to  generate  a  maximum  electromotive 
force  by  simply  reversing  the  direction  of  the 
lines  of  force.  I  cannot  see  why,  if  In  the  one 
case  it  is  admitted  that  the  coll  Is  cutting  no  lines 
of  force,  it  can  be  claimed  that  it  cuts  them  in 
the  other. 

As  before  stated,  I  am  glad  this  question  has 
been  raised  by  Prof.  Anthony,  and  hope  that  it 
may  be  further  discussed  In  the  columns  of  the 
Gazette.  Nelson  W.  Perry,  E.  M. 

Brooklyn,  N.  Y. 


INVESTMENT    IN    ENGINEERS'    SERVICES. 


Editor  Street  Railway  Gazette: — My  views 
are  fully  in  accord  with  the  editorial  in  your 
Issue  of  March  24  on  "A  Profitable  Invest- 
ment," There  is  no  doubt  in  my  mind  that  this 
one  thing  alone  is  responsible  for  the  precipita- 
tion of  several  roads  Into  the  hands  of  receivers. 
Heretofore  they  have  rushed  madly  into  construc- 
tion regardless  of  engineering  advice  and  even  at 
this  late  date  millions  of  dollars  are  being  spent 
for  apparatus,  which,  from  an  economical  stand- 
point may  be  totally  Inadequate  for  the  the  pur- 
pose for  which  it  is  to  be  used. 

I  find  in  talking  with  many  managers  and  of- 
ficials that  they  are  of  the  opinion  that  there 
is  no  secret  in  the  construction  of  an  elec- 
tric road,  and  that  expensive  engineers  are 
not  necessary.  I  cannot  understand  why  this 
should  be  so;  such  men  would  not  hesitate  a  mo- 
ment to  employ  an  architect  if  they  wished  to 
build  a  business  block  notwithstanding  the  fact 
that  some  carpenter  might  say  to  them  that  it 
was  not  necessary.  Why  then,  should  they  hesi- 
tate to  employ  an  engineer,  when  they  wish  to 
Invest  half  a  million  dollars  In  an  electric  road? 

The  points  set  forth  In  your  editorial  are  very 
oi)portune,  and  I  shall  be  pleased  to  see  you  fol- 
low them  up  with  other  remarks  of  a  similar 
character  until  investors  and  capitalists  are 
brought  to  realize  that  if  they  wish  any  return  on 
their  investments  they  must  construct  their  rail- 
ways on  an  economical  basis,  and  that  this  can 
only  be  done  by  advice  of  those  thoroughlj'  ex- 
perienced In  the  construction  of  all  details,  es- 
pecially those  of  the  power  house. 
Salem,  Mass.  J.  H.  Biokford. 
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ELECTRIC  BAILWAY  MOTORS:   THEIR  OON- 
STRXrCTION  AND  OPERATION. 


BY  NELSON  W.  PERRY. 

{Fovrtemth  Article.) 

TS  TRANSLATING  DEVICES. 

When  there  are  no  oars  on  the  line  or  the  trol- 
ley wire  l3  not  otherwise  connected  with  the  rails 
or  the  ground,  the  resistance  between  the  two  is 
infinitely  great  and  no  current  will  pass  from  one 
to  the  other.  If  one  oar  be  nowput  into  opera- 
tion one  path  will  be  opened  to  the  current  from 
the  trolley  wire  to  the  rails.  If  now  a  second  car 
and  a  third  be  placed  in  operation,  a  second  and 
a  third  path  will  be  opened,  and  if  the  resistances 
of  all  three  of  these  paths  be  the  same  the  resist- 
ance between  the  trolley  wire  and  the  rail  when 
two  cars  are  in  operation  will  only  be  one-half, 
and  when  three  cars  are  soing  one-third  what  it 
was  when  but  one  car  was  receiving  current,  the 
pressure  will  remain  the  same  with  the  addition 
of  cars  in  multiple,  but  as  each  oar  put  into  ser- 
vice opens  a  new  path  for  the  current  between  the 
trolley  wire  and  the  rail,  the  number  of  amperes 
of  current  that  will  flow  will  increase  with  the 
number  of  cars — will  be  twice  as  much  for  two 
and  three  times  as  much  for  three  cars  as  for 
one. 

A  parallel  case  is  found  in  the  consumption  of 
water.  Supposing  we  have  a  line  of  water  mains 
connected  with  a  reservoir  five  hundred  feet  high. 
The  pressure  of  water  in  the  mains  at  their  low- 
est point  would  be  that  due  to  500  feet  of  head. 
Now.  suppose  we  have  a  number  of  small  faucets 
tapped  into  the  main  at  its  lowest  point.  When 
they  are  all  turned  off,  the  strength  of  the  main 
or  its  resistance,  while  not  infinitely  great  as  in 
the  illustration  of  the  trolley  wire,  is  still  suiE- 
ciently  great  so  that  no  water  can  flow  out  at  any 
point.  Open  one  faucet  and  a  single  path  of,  we 
will  say,  unknown  resistance  is  opened  and  a 
stream  of  so  many  quarts  or  gallons  per  minute 
will  flow  out  onto  the  ground.  Open  a  second  fau- 
cet and  another  path  of  equal  resistance  will  be 
opened  and  double  the  quantity  of  water  will  flow. 
The  same  quantity  would  flow  If  instead  of  open- 
ing a  second  faucet  of  the  same  resistance  as  the 
other,  the  first  one  were  closed  and  another  one  of 
double  the  capacity  or  offering  half  the  resist- 
ance were  turned  on  in  its  stead.  Therefore, 
while  by  opening  one  small  faucet  we  have  de- 
creased the  resistance  of  the  pipe  from  something 
more  than  suffloient  to  keep  back  water  under  500 
feet  pressure  to  some  definite  quantity  which  is 
less  than  that,  hy  opening  two  of  the  same  size 
we  have  divided  the  resistance  remaining  by  two, 
and  by  turning  on  a  third  it  will  be  reduced  to 
one-third  what  it  was  when  but  one  was  turned 
on.  But  no  matter  how  many  faucets  we  open, 
nor  how  much  water  runs  out  (provided  of  course 
it  does  not  e.xceed  the  capacity  of  the  main  or  the 
reservoir  is  not  emptied)  our  reservoir  remains  500 
feet  above  us  and  the  pressure  will  remain  the 
same  at  the  faucets. 

We  may  make  the  resemblance  between  the 
electric  flow  and  the  flow  of  water  still  more 
striking  by  supposing  that  each  faucet  connects 
with  a  little  water  motor  which,  when  working  tj 
Its  fullest  capacity,  requires  a  stream  of  water  as 
large  as  that  which  can  run  out  of  the  faucet 
when  turned  on  full  under  .500  feet  head. 

By  turning  on  the  faucet  part  way,  with  500 
feet  head  of  water  behind  it,  enough  water  will 
flow  to  enable  the  motor  to  do  a  fraction  of  its 
maximum  work,  turn  it  further  It  will  do  more, 
and  finally  turn  it  on  full  and  it  will  do  the  most 
that  it  is  capable  of  doing.  A  second  and  a  third 
water  motor  may  be  attached  to  other  similar 
faucets  aad  be  caused  to  do  varying  amounts  of 
work  by  turning  on  more  and  more  water,  but 
whether  the  motors  are  doing  little  or  much  work, 
using  little  or  much  water,  the  pressure  in  the 
main  will  not  decrease  until  so  many  motors  are 
attached  as  to  require  for  their  operation  more 
water  than  the  main  can   carry.     If  the  capacity 


of  the  main  be  exceeded  it  will  be  necessary  to 
lay  a  larger  main,  and  if  this  be  fed  by  two 
pipes  of  the  same  size,  the  original  pipe  from  the 
same  reservoir  and  another  one  from  another  res- 
ervoir at  the  same  height,  the  pressure  on  the 
main  will  not  be  Increased,  but  its  capacity  for 
running  water  motors  will  b3  doubled. 

While  there  will  have  been  no  water  consumed 
by  the  water  motors,  for  the  reason  that  just  as 
many  gallons  will  fliw  away  from  the  motor  as 
was  delivered  to  it,  that  which  flows  away  has 
lost  its  pressure  If,  for  example,  it  required  just 
ten  gallons  per  minute  under  450  feet  of  pressure 
to  drive  each  motor  at  its  fullest  capacity,  and 
the  motor  received  that  amount  of  water  at  500 
feet  pressure,  it  may  be  said  to  absorb  the  press- 
ure due  to  450  feet,  and  the  water  will  flow 
away  from  the  wheel  at  the  rate  of  ten  gallons 
per  minute,  but  having  a  head  of  but  fifty  feet. 
That  is  to  say,  a  pressure  equivalent  to  that  ex- 
erted by  a  column  of  water  450  feet  high  will 
have  disappeared  in  operating  the  water  wheel. 
A  second  wheel  requiring  a  pressure  of  450  feet 
head  placed  below  the  first  wheel  could  not  be 
operated,  because  the  remaining  head  would  not 
be  sufficient,  and  if  the  two  were  placed  together 
in  this  manner — in  series — neither  of  them  could 
be  operated  to  their  full  capacity,  because  when 
thus  placed  their  combined  resistances  would  be 
opposed  to  the  water — that  is  to  say,  the  resist- 
ance of  both  would  be  double  that  of  one,  and  the 
amount  of  water  that  would  pass  through  either 
would  be  onl}'  half  as  much  as  when  there  was 
but  one.  If  we  increase  our  pressure,  however, 
more  water  will  flow  through  our  faucet  and  from 
one  motor  to  the  other  until  when  we  have 
doubled  our  pressure,  or  connected  our  main  to  a 
reservoir  900  feet  high,  both  motors  will  be  oper- 
ated at  their  maximum  capacity.  The  water 
running  away  from  our  last  motor  will  then  have 
no  pressure — each  motor  having  absorbed  a  head 
of  4.50  feet — the  same  amount  of  water,  ten  gal- 
lons per  minute,  will,  however,  be  found  to  have 
passed  through,  b  it  It  is  no  longer  capable  of 
doing  any  work. 

Thus  we  see  that  by  operating  translating  de- 
vices in  series,  we  consume  pressure  (volts)  and 
not  current  (amperes),  which  Is  just  the  reverse 
of  what  takes  place  in  the  generating  station 
where  we  connect  generators  in  series — thereby 
increasing  the  volts  with  the  number  of  machines 
but  gaining  nothing  in  the  way  of  amperes. 

Take  the  case  of  an  incandescent  dynamo  giv- 
ing current  at  about  100  volts.  Each  16  c.  p. 
lamp  consumes  when  working  at  its  normal  rate 
about  i  ampere  of  current  at  100  volts.  That  is 
to  say,  its  resistance  is  such  that  it  requires  a 
pressure  of  about  100  volts  to  force  sufficient  cur- 
rent through    the    filament   to  heat  the  latter  to 


series  so  as  to  double  the  electromotive  force  or 
pressure  of  the  circuit,  the  required  quantity,  J 
ampere,  will  be  forced  through  the  combined 
resistance  of  the  two  lamps  and  both  will  burn  at 
their  normal  candle  pDwer.  A  single  lamp,  unless 
of  double  the  resistance  of  those  heretofore  used, 
could  not  be  used  on  this  200  volt  circuit,  as  the 
pressure  would  be  sj  great  as  to  immediately 
break  it.  For  the  same  reason,  we  cannot  put 
100  volt  lamps  in  our  oars  in  multiple  arc  arrange- 
ment for  they  would  all  be  destroyed  as  fast  as 
they  could  be  placed  in  their  sockets  by  the  500 
volt  pressure.  But  if  each  lamp  absorbs  100 
volts  of  pressure  and  each  added  to  a  series  con- 
sumes the  same  number  of  volts,  if  we  place  five 
lamps  in  series  on  the  usual  500  volt  circuit  there 
will  be  just  enough  pressure  to  give  each  of 
them  what  is  required  to  operate  it  at  normal 
candle  power.  We  are  thus  limited  on  street 
cars  operating  on  the  usual  500  volt  circuits  to 
five  lamps  placed  in  series.  If  we  Wint  more,  we 
must  arrange  another  series  of  five,  for  if  we 
placed  six  or  seven  on  the  first  series  each  would 
only  receive  J  or  }  of  500  volts  which  would  not 
be  sufficient  to  illuminate  them  to  full  candle 
power,  and  if  placed  but  one  or  two  on  the  Second 
circuit,  in  the  case  of  the  single  lamps,  It  would 
receive  the  full  pressure  of  500  volts  and  in  the 
case  of  two  lamps,  each  would  receive  250  volts, 
which  in  both  cases  would  be  entirely  too  much. 
We  might  of  course,  make  up  the  second  series 
of  one  or  two  lamps  and  dead  resistances  equiv- 
alent to  the  resistance  that  would  be  offered  by 
the  additional  lamps  required  to  make  up  the 
series  of  five,  but  these  dead  resistances  would 
consume  as  much  energy  as  the  lamps  they  re- 
placed and  give  no  useful  return,  so  that  it  would 
be  much  better  to  complete  the  second  series  with 
lamps  than  with  dead  resistances.  If  we  had  a 
second  series  of  five  lamps  this  second  series 
would  be  in  multiple  with  the  first. 

The  same  reason  which  compels  us  when  using 
100  volt  lamps  on  a  500  volt  circuit  to  place  five 
of  them  in  series,  would  compel  us  in  case  our 
circuit  was  at  1,000  volts  to  use  ten  lamps  in 
series. 


EXPANSION  JOINT  FOR  CONTINtTOTTS 
BAILS. 


The  accompanying  illustration  shows  an  auto- 
malic  expansion  rail  joint  recently  invented  by 
Thomas  J.  Gilmartln,  of  Ogden,  Utah,  who  claims 
that  it  solves  the  problem  of  a  perfectly  smooth 
track  and  continuous  rail.  The  expansion  part  of 
the  device  consists  of  a  set  of  corrugated  steel 
plates  about  two  feet  long  and  set  upon  edge  be- 
tween the  ends  of  the  rails  to  which  they  are 
electrically  welded.     The  corrugations  or   waves 


JOIKT  FOR  CONTINUOUS  RAILS. 


such  a  white  heat.  If  our  dynamo  had  a  maxi- 
mum capacltj'  of  100  amperes  at  100  volts,  and 
our  lamps  required  i  ampere  each,  200  lamps 
could  be  fully  supplied  by  the  circuit  if  placed  in 
multiple  arc  with  one  another,  because  there 
would  be  enough  current  to  go  round  and  it  will 
be  delivered  to  each  lamp  under  the  same  press- 
ure. Its  capacity,  however,  would  then  be  ex- 
hausted. If  we  connect  up  a  second  dynamo  of 
equal  capacity  to  the  same  circuit  in  multiple  arc 
with  the  other,  200  additional  lamps  could  be 
supplied  in  the  same  way.  But  supposing  we 
place  two  lamps  in  series  across  the  circuit,  their 
resistances  would  be  added  and  at  100  volts  press- 
ure but  half  as  much  current  could  flow,  viz.  i 
ampere.  The  lamps,  we  have  stated  required  \ 
ampere  each,  hence  if  two  were  placed  in  series, 
neither  would  be  heated  sufficiently  to  give  much 
light.     If,  however,   we  connect  our   dynamos  in 


in  these  expansion  plates  extending  lengthwise  of 
the  rail  are  weaker  longitudinally  than  the  rail, 
and  being  welded  to  and  integral  with  the  rail 
must  respond  automatically  to  all  movement 
thereof  due  to  expansion  or  contraction. 

These  expansion  plates  are  confined  laterally  by 
two  peculiar  fishplates  which  are  longer  than  the 
expansion  or  corrugated  plates  and  are  bolted  in 
the  ordinary  way  to  the  rails  beyond  the  points  at 
which  the  expansion  plates  are  welded  to  the 
rail  ends,  says  the  Railway  Review.  The  fish- 
plates serve  the  double  purpose  of  holding  the  ex- 
pansion plates  in  position  laterally,  and  at  the 
same  time  form  part  of  the  top  of  the  rail  with 
which  the  wheels  come  in  contact.  They  also 
form  a  guide  for  the  flange  of  the  wheel  and  fill 
out  the  openings  in  the  top  of  the  rail  caused  by 
the  irregular  form  of  the  corrugated  or  expansion 
plates,  so  that  the  general  contour  of  the   top-  of 
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the  joint  is  identically  the  same  as  that  of  the  rail, 
except  that  instead  of  the  ordinary  and  objection- 
able lateral  spaces  between  the  rails  there  appears 
two  or  more  waving  or  corrugated  lines  running 
lengthwise  for  about  two  feet  in  the  top  of  the 
rail.  The  sides  of  the  iish  plates  comine  in  con- 
tact with  and  confining  the  expansion  plates 
laterally  are  formed  to  fit  Into  the  corrugations  or 
recesses  in  the  expansion  plates,  but  vary  in  form 
sufficiently  from  that  of  the  expansion  plates  to 
admit  of  the  necessary  longitudinal  movement  in 
the  expansion  plates  to  take  up  and  absorb  ex- 
pansion and  contraction.  The  joint  complete 
presents  a  uniformly  smooth  and  continuous  sur- 
face for  the  wheels  to  ride  upon,  and  is  made 
stronger  laterally  and  vertically  than  the  rail  it- 
self. 


EQiriPMENT    AND    OPERATION    OF    THE 
LIVEBPOOL  OVEBHEAD  BAILWAY.-III. 


Power  at  Generating  Station. — The  efficiency  of 
I.  H  P.  to  B.  H  P.  on  the  line  is  very  high,  and 
results  are  given  of  special  tests  taken  with  care- 
fully calibrated  instruments.  For  this  purpose 
No.  1  engine  and   dynamo  were   used.      This  en- 


47  seconds,  or  at  the  rate  of  16.1  miles  per  hour. 
The  particulars  of  these  trials  are: 

MARCH  5,  1^*93.       FIRST  JOURNEY. 

Jlerculan^um  to  AUxandnt  (rrturfi).    One  train  on  line. 

Loaded  with  8  tons  (iron  weights). 

Total  time  on  journey.  24  minutes  57  seconds. 

Total  time  current  is  on  car,  17  minutes  7  seconds. 

Total  time  train  is  standing.  4  minutes  37  seconds. 

Total  distance  run.  9.030.4  yards-Smiles  230  yards,  say 
5Vi  miles. 

Average  speed  while  running,  15  miles  per  hour. 
-  .\verage  speed,  including  stops,  12.3  miles  per  hour. 

Average  current  per  train  while  running,  82.7  amperes, 
including  stop,  67.3  amperes. 

Average  e'ectrical  horse  power  per  train  while  running, 
54  4  H.  p  ,  including  stops.  44.4  electrical  h.  p. 

Average  electromotive  force,  485.2  volts  on  car. 

MARCH  5,  1893.        SECOND  JOTJRNET. 

Ufrculane'im  to  Alexaadra  {rditrti).     One  train  on  line. 

Loaded  with  8  tons  (iron  weights). 

Total  time  on  journev,  23  minutes  47  seconds. 

Total  time  current  is  on  car.  15  min.  18  sec. 

Total  time  train  is  standing,  4  min.  40  sec 

Total  distance  run.  9,030  4  yards,  say  5^^  miles. 

.■Average  speed  while  running,  16,1  miles  per  hour. 

Average  speed,  including  stops,  13  miles  per  hour. 

Average  current  per  train  while  running,  90.8  amperes  : 
including  stops,  73  amperes. 

Average  electrical  horse  power  per  train  while  running. 
57, 1  electrical  h  p.  ;  including  stops,  46  electrical  h.  p. 

Average  electromotive  force  on  car,  484  volts. 

The  weight  of  the  car  complete  without  pas- 
sengers is  15i  tons.  For  the  test  each  car  was 
loaded  with  4  tons,  making  the  total  weight  of  the 
train  39  tons.  The  average  power  absorbed  was 
44.4  E.  H.  p.  at  15  1  miles  per  hour,  and  46  b.  h.  p. 
at  16  1  miles  per  hour. 

A  comparison  of  the  consumption  of  coal  when 


trains  carried  48,000  passengers,  each  train  during 
the  middle  part  of  the  day  being  loaded  with  over 
three  hundred  people.  The  average  weight  of 
slack  burned  during  the  four  months  of  June, 
July,  August  and  September,  inclusive  of  all  bat- 
tery charging  and  power  at  the  central  station 
and  car-shed,  was  slightly  less  than  17.8  lbs.,  or, 
allowing  for  energy  expended  otherwise  than  on 
the  trains,  it  may  be  taken  at  17  lbs.  per  train 
mile. 

TABLE   SHOWING   COAL    CONSUMED   PER    KILOWATT- 
HOtJR,  ETC. 


Kilowatts 
geiierated. 

-  69,954 
86  62- 
97,789 
109.903 
117.843 
n9,32i 

Pounds  per 
kilowatt-hour. 

Pounds  per 
B.  H,  p.  hour. 

April 

May 

June 

July 

August 

September  . . 

8,40 
6.90 
7  10 
6,70 
5.95 
5.81 

6.33 
5.17 
6.30 
5.00 
4.44 
4.34 

During  tour  days  in  June.owing  to  the  dock  from 
which  condensing  water  Is  drawn  being  emptied, 
the  engines  ran  non-condensing,  and  an  additional 
boiler  was  required. 

The  coal  used  is  small  Lancashire  slack,  having- 
the  following  composition: 

Per  cent- 
Fixed  carbon 70,08 

Volatile  hydrocarbon 16,47 


FIGS.    8,    9  AND   10.    TRACTION  DIAGRAMS   OF  THE  LIVERPOOL  OVERHEAD  RAILWAY. 


gine  had  been  running  for  some  weeks,  and  was 
In  thorough  working  order,  the  valves  being  care- 
fully adjusted  to  give  the  best  diagrams.  The 
tests  were  taken  after  the  engine  had  been  run- 
ning the  traflic  all  day,  when  the  load  was  trans- 
ferred to  a  water-resistance  tank.  They  lasted 
over  three  hours  and  a  half,  volts,  amperes  and 
speed  being  kept  constant,  and  readings  and  dia- 
grams taken  every  half  hour. 
The  results  of  the  tests  are: 

Diameter  of  high-pressure  cylinder.  \h%  inches. 

Diameter  of  low-pressure  cylinder,  31  inches. 

Length  of  stroke,  30  inches. 

Mean  efficiency  (e.  h.  p.  to  i   h.  p.),  88  per  cent. 

Coal  consumed,  4,032  pounds. 

Total  E.  H.  p.  hours,  1,195. 

Coal  per  e.  h.  p.  hour,  3  37  pounds . 

Coal  per  i  h.  p.  hour  (efllciency  88  per  cent.)  2.96  Doands. 

These  results  are  eminently  satisfactory,  and 
are  borne  out  by  the  low  coal  consumption  in 
practice,  of  which  mention  will  be  made  later. 

Curves  are  given  (8  and  9)  showing  the  power 
absorbed  by  a  train  during  an  experimental  run 
covering  the  length  of  line  at  present  open  (5^ 
miles)  in  24  minutes  and  57  seconds,  with  inter- 
vals of  25  seconds  stoppage  at  stations,  or  an 
average  running  speed  of  15.1  miles  per  hour. 
Also  during  one  journey  performed  In  23  minutes 


the  number  of  trains  is  varied  is  interesting.  Dur- 
ing the  month  of  April  and  part  of  May  there 
were  seven  trains  on  the  line,  giving  a  10-minutes 
service  from  5:10  a.  m.  lo  6:10  p.  m.  During  this 
period  the  coal  burned  was  22.55  lbs.  per  train 
mile.  This  includes  coal  for  all  purposes,  no  de- 
ductions being  made  for  charging  the  station  bat- 
teries, etc. 

From  June  to  the  beginning  of  October  the  train 
service  has  been  as  follows: 


8  trains  In  service. 
12     


6:00  A.  M.  to  9:00  A.  M 
9:00  a.  ji.  to  6:30  p.  M 
5:30  p.  51.  to  7:00  P.  M.,  6  "  " 
7.00  P.  M,  to  8:30  P  M  ,  4  "  " 
giving  a  five  minutes'  service  from  9:00  a 


.  to  5:30  p.  H. 

The  coal  used  for  all  purposes  per  train  mile  has 
been— 

Lbs 


April. 
May  .. 
June.. 
July. 


i.l6 
20.03 
.18.97 
.18  27 


August 16  95 

September 17.20 

The  figures  show  a  continual  steady  decrease  in 
fuel  consumption.  That  for  August  is  abnormally 
low,  due  to  extra  traffic  during  the  holiday  week, 
the  car  mileage  on  the  7th  of  that  month  being 
21  per  cent,  great-r  than  usual.     On  that  day  the 


Sulphur 1.92^ 

Moisture 3.01 

Ash 8.51 

Its  calorific  value  Is  approximately  75  per  cent, 
of  that  of  best  Welsh  coal.  Tbe  price  of  the  slack 
which  was  used  until  the  latter  part  of  August 
was  5s.  lOd.  per  ton,  but  since  that  date,  owing  to 
the  strike  in  the  coal  trade,  coal  has  been  pro- 
cured from  various  sources  at  price  ranging  up 
to  173.  Od.  per  ton. 

Cost  of  Workinff. — Under  their  agreement,  the 
contractors  engaged  to  run  the  service  of  trains 
for  the  Liverpool  Overhead  Railway  Com- 
pany, and  to  supply  all  power,  malntenanca, 
drivers,  superintendence,  etc.,  if  required,  for  a 
period  of  two  years,  for  the  sum  of  3id.  per  train 
mile,  which  was  estimated  upon  an  average  daily 
running  of  2,400  miles.  At  the  present  time  only 
5J  miles  of  line  have  been  opened  for  traffic,  and 
the  contractors  have  received  4d.  per  train-mile, 
as,  with  a  five-minutes'  service  the  total  train- 
mileage  is  necessarily  decreased  on  the  shorter 
Hue.  For  current  to  chaige  the  station  batteries 
7d.  per  unit  is  received,  which  includes  the  main- 
tenance of  lighting  and  signal  plant.  In  the  table 
are  given  figures  analyzed   from  the  actual  work- 
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Ing  costs  during  the  months  of  July,  August  an3 
September. 

The  Increased  cost  of  running  during  August 
and  September  is  fully  acoouited  for  by  the  item 
of  coal;  and,  taliin?  into  con^iderati  jn  the  fact 
that  the  Overhead  Railway  Cjmpmy  his  n3t  em- 
ployed so  rapid  a  service  as  was  at  flrs'j  antiol 
pated,  the  average  running  per  diy  being  only 
about  1,3-jO  train-miles,  the  figures  indicate  mo*t 
favorable  results;  as,  even  with  this  mileage,  th=) 
trains   were    ruo    at  a   fair    profit    for    July  and 


NEW  BAKAGWANATH  PEED  WATER 
HEATERS. 


The  feed  water  heating  and  purifying  apparatus 
illustrated  herewith  was  recently  brought  out  by 
William  Baragwanath  &  Son  of  Chicago.  Several 
new  features  distinguish  the  new  type  from  the 
older  apparatus  of  the  firm.  The  steam  jiciceted 
upright  heater  is  made  in  large  sizes,  .500  horse 
Dower  and  upward.  It  is  provided  with  a  man- 
hole at  the  center  of  the  tubes,  so 
that  every  part  of  the  Interior  is 
rendered  accessible.  It  is  specially 
intended  for  use  where  the  feed  water 
ls^ery  hard  and  the  liability  of  the 
tubes  to  scale  is  consequently  great. 
The  water  enters  at  the  right  near 
the  bottom,  circulates  around  and 
between  the  steam  tubes,  and  passes 
out  through  the  outlet  near  the  top. 
The  water  chamber  is  provided  with 
blow-offs  at  top  and  bottom,  a  scum 
chamber,  and  a  safety  valve.  The 
exhaust  steam  enters  near  the  top, 
passes  down  through  the  tubes  in  the 
water  chamber,  and  up  around  the 
outside,  acting  as  a  complete  steam 
jacket  for  the  water  chamber.  In 
the  horizontal  heater  live  steam  is 
used,  it  being  termed  a  feed  water 
"superheater"  as  well  as  a  purifier. 
It  Is  not  designed  to  do  a  way  with  the 
exhaust  steam  heater,  but   rather  to 


the  flow  of  water.  The  water  then  flows  into  the 
the  lower  settling  chamber,  which  is  so  arranged 
that  the  water  is  drawn  from  a  point  half  way  be- 
tween the  surface  and  the  bottom,  thus  retaining 
both  the  scum  and  any  mud  which  may  have 
passed  through  the  first  settling  chamber.  Suit- 
able blow-offs  and  hand  plates  are  provided. 

The  heads  are  provided  with  nozzles  through 
which  the  interior  may  be  easily  examined. 
When  the  shelves  have  become  coated  with  scale 
so  as  to  interfere  with  the  flow  of  water,  the 
heads  are  taken  off,  and  the  shelves  drawn  out 
and  cleaned.  The  bottom  and  the  settling 
chamber  should  be  washed  out  at  same  time. 


OPERATING      EXPENSES     OF      THE      LAKE 
STREET    ELEVATED,    CHICAGO. 


A  Statement  of  car  and  train  mileage  has  been 
compiled  by  the  Lake  Street  Elevated  company 
for  the  month  of  March.  Administration  ex- 
penses are  not  given.  During  the  month  salaries 
were  paid,  not  by  the  Lake  S'.reet  Railroad  Com- 
pany, but  by  the  contractors.  Underwood  & 
Green,  and  so  the  figures  given  for  Mirch  Include 
operating  expenses  only.  The  total  cost  per  car 
mile  is  shown  to  have  been  a  trifle  less  than  Gc. 
The  operating  expense  of  the  Manhattan  road  in 
New  York  per  car  mile,  according  to  Mr.  Roche, 
is  IS^c.  This  is  in  the  face  of  the  fact  that  the 
Manhattan  road  pays  $4.00  per  ton  of  3,340  lbs. 
for  coal,  while  the  Like  Street  road  is  paying 
$.5,78  per  ton  of  2,000  pounds.     The  train  mileage 


August,  and  It  is  evidint  that  wifi  c  lal  at  a 
normal  value,  the  line  Cin  be  run  at  a  cjsi  within 
that  guaranteed  by  tiie  contractors. 

COST    OP     WORKING,    ISCLUDIMG    THE   LtGHTING   OF 
STATIONS    AND   THE    SIGNALS. 


Supervision 

Generating  BtatioD,  wages 

Drivers'  wages 

Coal 

Oi] ,  waste,  grease 

Water  

Stores  and  sundries 

Cleaning    and    repairs,  )  Wage-.. . 
etc. ,  at  the  car  shed . . . '(  Mateiiil 

Total 

Allowance  for  signals  and  lighting. 

Cost  of  running 

Train-mileage 


Pence  per  train-mile. 


Sep- 

July. 

August. 

tember. 

0.416 

0.416 

0.416 

0.618 

0.690 

0.638 

1.076 

1,043 

1.058 

0.589 

0  718 

1,230 

O.140 

0.139 

0  129 

0.010 

0,013 

0  016 

0.049 

0.106 

0.115 

0..'i4.5 

0,521 

0.539 

0.284 

0.430 

0.221 

3.727 

3.975 

4  351 

0.286 

0  2(1 

0,276 

3.441 

3.704 

4.076 

39,260 

41,430 

40,640 

New   York,    N.    Y.— The 

Company's    dividend    of 
April  16. 


Metropolitan    Traclicn 
li  per  cent,  is  p.iyable 


F.G^.   1  AND  2.      THE  BAEAGWANATH  FEED  WATER  HE-ATEK. 

act  as  an  auxiliary  to  it  in  certain  cases,  a=, 
for  instance,  where  the  heater  is  Inadequate 
to  do  the  work,  where  water  Is  used  which 
contains  Impurities  which  cannot  be  removed  by 
boiling,  or  where  no  exhaust  is  available.  Briefly 
stated,  it  heats  the  water  up  to  the  temperature 
of  that  in  the  boiler,  and  precipitates  the  scale 
on  readily  accessible  and  removable  shelves  be- 
fore passing  the  water  into  the  boiler  at  all.  It 
consists  of  a  heavy  boiler  iron  shell,  with  remov- 
able heads,  and  contains  a  series  of  slightly  in- 
clined shelves  or  pans  over  which  the  water  flows 
in  direct  contact  with  the  live  steam  from  the 
boiler.  The  water  is  heated  to  nearly  the  same 
temperature  as  that  in  the  boiler,  and  when 
thus  heated  precipitates  its  Impurities  in  the 
form  ,  of  scale  on  the  shelves.  After 
thus  flowing  backward  and  forward  the 
full  length  of  the  superheater  several  times,  the 
water  falls  to  the  bottom  of  the  superheater, 
which  is  arranged  to  act  as  a  settling  chamber, 
and  retain  the  heavier  particles  of  scale,  mud,  or 
sand,  which  may  be  carried  over   the  shelves   by 


for  March  was  07,080,  and    the  car   mileage  341,- 
785.     Operating  expenses  are  given  as  follows: 

Engineers $    2,765 

Firemen [tl,633 

Conductois 1,493 

Guards 1.586 

Fuel,  coal,  and  woo3 ^6,551 

Stores^,  oil,  and  waste .,..  fe«    90 

Repairs,  labor,  and  materials ^.  [276 

Total ■:$14,408 

The  cost  per  mile  run  Is  as  follows: 

Wages  per  car  mile 0310 

Fuel  per  car  mile 0271 

Stores  per  car  miie 0004 

Repairs  per  car  mile 0011 

Total  cost ■ 0696 

A  summary  of  car  and   train    mileage  for  the 

month  Is  given  as  follows: 

Train  run.  Mileage. 

Five-car 1.252        34,265 

Four-car 2,824        61,765 

Three  car 8,502      131.927 

Two-car    7,672        13,828 

Totals 20,160      241,785 


Sioux  Cily,  la.— The  date  for  the  sale  of  the  Sioux 
City  Street  Railway  has  been  postponed  from 
April  25  to  May  3. 
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THE   NEW  AMERICAN  ENGINE. 


We  present  herewith  Illustrations  and  descrip- 
tion of  a  high  grade  automatic  engine  built  by 
the  American  Engine  Company  of  75  Riritan 
avenue.  Bound  Brook,  N.  J.  This  company  was 
organized  In  1S93  with  a  capital  of  ?2CO,OuO  and 
purchased  from  the  American  High  Speed  En- 
gine Company   its  fine  plant. 

Toe  claims  made  for  the  new  engine  by  the 
manufacturers  are  that  it  possesses  the  remark- 
ab.e  features  of  retaining  all  the  simplicity  of 
the  single  valve  engine  while  distributing  the 
steam  as  in  the  Corliss  and  other  similar  engines 
which  elvethe  highest  attainable  steam  economy. 
Simplicity  Is  always  desirable  in  machinery,  but 
is  oft«n  sacrificed  for  complication  to  secure 
better  results.  Heretofore  the  consumer  of  steam 
power  has  had  to  choose  between  two  evils,  viz: 
the  evil  of  complication  for  steam  economj",  or 
the  evil  of    poor  steam  economy  for  simplicity. 

Fig.  1  is  a  view  looking  at  crank  side  of  the 
engine,  and  shows  a  massive  bed-plate  with  a 
square  base  to  rest  upon  the  foundation.  The 
foundation  is  protected  from  oil  and  water  by  a 
bead  which  extends  around  the  outer  edge  of  the 


the  movement  of  the  valve  to  contml  these  actions 
Is  reciprocating,  and  is  produced  by  the  eccentric 
shown  as  it  revolves  around  the  shaft;  the  mo- 
tion being  transmitted  to  the  valve  by  means  of 
the    eccentric   rod  and  valve  rod.     Sj  far  this  de- 


pass    when    the    ports  in  the  valve  coincide  with 
the  ports  in  the  stationary  slteve;  and  the  flow  of 
steam  to  the  cylinder  .vill  be  cut  off  when   these 
ports  do  not  coincide. 
Therefore   the   admission  of  steam  to,  and   the 


FIG.  3.      SECTION  THROUGH  CYLINDER  OP  AMERICAN  ENG'NE. 


scriptlon  would  apply  to   many  of  the   numerous 
piston  valves  and  operating  mechanisms. 
The   peculiarities  are:     First,   the  eccentric  is 


cut-off  from  the  cylinder  depends  upon  the  longi- 
tudinal ports  in  the  valve  being  brought  Into  com- 
munication with  the  ports  in  the  stationary  sleeve 


iCCfKTRIC  303 


VAl'/I  m  DUIOF 


base  and  conducts  the  oil,  etc  ,  to  a  pit  under  the 
crankMish  from  which  It  Is  dnwa  out  through 
a  pipe  and  saved  for  filtering  to  be  usfd  again. 
The  bedcplate  from  cylinder  to  main  bearing  ex- 


FIG    3.      VALVE  GEAR  OF  AMERICAN  ENGINE. 

fixed  to  the  shaft,  which  makes  the  reo'proca- 
tions  of  the  valve  Invariable,  thereby  giving  a 
constant  admission,  constant  release,  and  constant 
compression:   second,    the  automatioally  variable 


and  vice  versa.  This  opening  and  closing  of 
these  longitudinal  ports  calls  for  a  twisting  motion 
to  be  imparted  to  the  valve.  This  Is  accomplished 
by  the  eccentric  sleeve,  mounted  upon  the  eocen- 


t<:D'J>  above  tb<-  center  line   of   atralni,  ensuring 
rigidity  and  freedom  from  iprlnitlnK. 

Fig.  2  It  a  view  of  the  valve  gear  and  aingle 
pltUio  valve  having  the  unual  annular  r^jrlH,  one 
At  each  end,  which  control  the  admlulon  of  steam 
to  ibe  cylinder— the  rcleaM  and  compression 
being  controlled  by  the  ends  of  tbe  valve.    Thus 


via.  1.      HIDE  VIKW  op  AMEIIICAN  ENOINE. 

cutolf  Ih  produced  as  follows:  In  addition  to  the 
annular  ports  thin  valve  Is  provided  with  longi- 
tudinal ports  and  corresfKindlng  porta  arc  cast  In 
tbe  stationary  sici've  which  Is  within  thi;  steam 
chest.  As  tbe  Inner  ends  of  the  valve  arc  closed, 
steam.  In  order  to  get  loU)  tbe  cylinder,  must 
fiass  through  these  longitudinal  ports,  and  will  so 


trie  having  a  diagonal  V-shaped  groove  turned  In 
Us  periphery  to  which  Is  fltlnd  the  eccentric 
strap.  Tills  sleeve;  Is  connected  with  the  govern. 
or  weights  by  links  In  the  usual  way  of  conni^ot- 
Ing  eccentrics.  As  the  sleeve  revolves  with  the 
eccentric,  being  carried  around  by  the  governor 
weights,  a  twisting  motion    Is    Imparted    to    the 
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eccentric  strap  and  through  the  eccentric  rod  and 
valve  rod  to  the  valve. 

It  will  therefore  be  seen  that  the  valve  has  two 
motions:  one,  an  invariable  reciprocating  motion; 
the  other,  a  twisting  motion,  which  is  invariable 
In  degree,  but  variable  relative  to  the  recipro- 
cating motion.  This  variation  is  accomplished 
by  the  rolling  of  the  sleeve  on  the  eccentric, 
whenever  the  governor  weights  change  their 
position  as  a  result  of  a  change  in  speed. 

Pig.  3.  Is  a  horizontal  section  through  cylin- 
der, and  illustrates  the  construction  of  valve  used 
in  the  horizontal  engines.  It  consists  of  a  iiat 
face  slide  valve  bearing  upon  a  flat  seat,  against 
which  it  is  held  by  the  steam  pressure.  The 
valve  travel  Is  invariable,  hence  the  wear  upon  its 
seat  Is  uniform,  and  therefore  the  valve  always 
remains  tight.  This  valve  controls  the  admission, 
release  and  compression,  maintaining  them  con- 
stant; while  the  cut-off  is  variably  controlled  b3'  a 
small  cylinder  valve  within  the  slide  valve  as 
shown.  This  valve  is  provided  with  longitudinal 
ports,  and  corresponding  ports  are  cast  through 
the  shell  of  the  slide  valve  surrounding  it;  and 
the  cutting  off  of  the  steam  is  accomplished  by 
twisting  or  rotating  the  valve  which  opens  and 
closes  the  longitudinal  ports.  No  change  what- 
ever is  recxuired  in  the  valve  gear  to  actuate  this 
valve. 

The  exhaust  steam  passes  directly  to  an  ex- 
haust pipe  cast  on  the  under  side  of  the  steam 
chest,  the  ends  only  being  Joined  to  the  steam 
chest  so  that  the  e.vhaust  does  not  come  into  con- 
tact with  any  live  steam  surfaces  except  the  ends 
of  the  main  valve.  The  live  steam  is  conveyed 
by  a  pipe  into  the  steam  chest  through  the  top  at 
the  center,  and  Is  prevented  from  passing  the  ends 
of  the  valve  to  the  e,\haust  by  packing  strips,  one 
bearing  against  the  steam  chest  cover,  the  other 
against  the  top  of  the  steam  chest,  being  kept  in 
contact  with  these  surfaces  by  the  steam  or  by 
small  springs  when  the  steam  Is  turned  off.  A 
corner  piece  is  so  constructed  as  to  effectually 
close  the  joint  where  the  packing  strips  meet  at 
the  corner.  These  strips  are  made  of  the  same 
material  as  the  valve,  and  are  secured  from  mov- 
ing away  from  the  valve  seat  proper  by  a  pin,  but 
are  free  to  move  out  of  the  groove  in  the  valve 
(as  wear  may  occur)  against  their  bearing  sur- 
faces. The  economy  of  small  clearance  space  Is 
fully  realized  in  this  engine,  having  but  one  short 
port  at  each  end  of  the  cylinder  for  the  admission 
and  eduction  of  steam. 


Comments  and  Views  of  Contemporaries. 


Accidents  in  Beookltn  Decbeasing. — The 
number  of  trolley  accidents  has  been  lessened  in 
some  degree  in  the  last  two  or  three  months  from 
various  causes.  The  motormen  have  become 
more  expert,  the  cars  are  not  run  quite  as  rapidly 
as  formerly,  and  the  public  has  become  educated 
to  the  point  where  they  run  no  needless  risks  in 
front  of  cars.  Safety  appliances  and  new  brakes, 
enabling  motormen  to  have  better  control  over 
the  cars,  also  add  to  the  safety  of  trolley  operation 
in  the  streets  of  the  city. — Neio  York  Evening 
Post. 

Chicago  Street  Railw.ws. — Track  enough  to 
reach  from  Chicago  to  Manitoba;  cars,  which,  if 
joined  together,  would  make  a  train  twenty  miles 
long,  with  cables  long  enough  to  wind  five  times 
around  It,  and  power  enough  to  operate  twenty 
such  trains;  8,500  men  whose  lives  are  subserved 
completely  to  the  necessity  of  being  on  time,  yet 
who  continually  are  late,  who,  as  a  body,  are 
ruled  and  swayed  by  a  scanty  half  dozen  of  other 
men,  yet  who,  when  taken  individually,  are 
autocrats  themselves  without  exception,  wlio  are 
each  one  the  king  of  an  absolute,  If  small,  mon- 
archy, although  at  the  same  time  obliged  to  obey 
the  will  of  billions  of  their  fellow  citizens;  .51,000 
horses  that  labor  all  day  and  far  into  the  night  to 
reach  a  certain  destination  merely  that  when 
there  they  may  turn  round  and  plod  back  again; 
machinery  enough  to  run  the  great  water  works 
of  the  oily,  with  half  a  dozen  locomotives'  thrown 
in;  ropes  sufficiently  heavy  and  strong  to  relie\"e 
Atlas  of  his  load,  and  enough  oil  to  blow  men, 
horses,  cars,  and  all  into  the  smallest  possible 
fragments,  if  by  any  chance  it  should  become 
Ignited,   not  to  mention   the  deadly   currents  of 


electricity  which  are  controlled  so  easily  by  means 
of  the  insignificant-looking  switchboard — all  these 
things  and  personalities  are  needed,  all  are  put 
into  active  use  continuously  by  the  various  street 
car  companies  of  the  city  that  the  people  of 
Chicago  may  ride  from  their  homes  to  the  busi- 
ness districts   and  back  again.  —  Ghiracjo  Tribune. 

Vestibule  Law. — A  judge  in  Springfield  has 
decided  that  the  law  passed  last  year  which  re- 
quired street  railroad  companies  to  Inclose  the 
front  platforms  of  motor  cars  with  vestibules,  is 
unconstitutional.  His  reason  is  that  he  considers 
the  law  special  and  class  legislation.  We  sup- 
pose that  the  case  will  be  carried  up  to  the  court 
of  last  resort,  and  it  would  be  premature,  there- 
fore, to  regard  this  decision  as  settling  anything 
in  regard  to  the  legal  questions  involved.  The 
vestibule  law  Is  so  similar  to  the  laws  requiring  the 
placing  of  lire  escapes  on  buildings  and  many 
other  acts  passed  to  protect  persons  employed  in 
factories,  on  railroads,  in  mines,  and  elsewhere 
that  the  blow  struck  at  the  statute  devised  for 
the  protection  of  street  railroad  employes  can 
hardly  be  abandoned  at  the  word  of  a  single  judge. 
If  the  street  railroad  companies  are  wise  they  will 
obey  the  law  so  loyally  and  fully,  however,  that 
there  will  be  no  occasion  for  further  litigation. 
They  can  ill  afford  to  win  such  victories  as  the 
Springfield  judge  has  given  them.  Suppose  that 
It  were  possible  to  overthrow  in  the  courts,  not 
only  the  present  vestibule  law,  but  any  and  all 
others  which  might  be  passed  to  take  its  place; 
would  not  the  natural  result  be  the  punishment 
of  the  corporations  which  should  rebel  against 
humane  and  reasonable  laws?  Is  it  not  in  the 
power  of  the  municipalities  of  Ohio  to  so  deal 
with  the  companies  enjoying  special  privileges  In 
the  public  highways  that  they  would  be  very 
glad  to  cry  for  peace?  All  of  them  ask  for  favors, 
from  time  to  time,  and  none  can  afford  to  Incur 
the  well-grounded  hatred  of  the  public. —  Cleee- 
land  Leader. 

Proposed  Reduction  of  Car  Speeds. — The 
Senate  Committee  on  Railroads  Is  now  consider- 
ing a  bill  requiring  surface  roads  operated  by 
electric  power  in  cities  of  less  than  1,000,000  and 
more  than  300,000  population  to  restrict  their 
speed  to  six  miles  an  hour  or  less.  Brooklyn  is 
not  designated,  but  the  proposed  legislation  under 
these  limitations  of  population  is  meant  to  apply 
to  that  city.  It  is  an  open  secret  that  this  legis- 
lative project  has  been  introduced  In  the  Interest 
of  New  York  capitalists,  who  have  obtained 
franchises  and  are  operating  elevated  railways  In 
Brooklyn.  Their  object  is  to  reduce  the  speed  of 
the  electric  cars  now  running  on  over  four 
hundred  miles  of  track  in  the  city,  and  thereby 
to  divert  traffic  to  the  elevated  railways.  With 
trolleys  slower  than  horse  cars,  these  capitalists 
and  speculators  would  increase  tbe  value  of  their 
elevated  railway  stock  and  franchises.  That  is 
the  main  motive  of  this  legislative  raid  against 
the  surface  railways  in  Brooklyn.  Honest  legis- 
lators ought  to  have  nothing  whatever  to  do  with 
this  measure.  It  ought  never  to  be  reported  from 
the  Railroad  Committee.— iVoo  York  Tribune. 

Interurean  Railways.— The  day  has  gone 
when  a  city  can  depend  solely  on  steam  railways 
as  feeders.  The  possession  of  light  electric  lines 
also  will  soon  be  an  absolute  essential  to  continued 
prosperity.  —  Toronto  Neici. 


NEW  ENGLAND  NOTES. 


{From  Our  Special  Boston  Correspondent.) 

Vaccination  for  West  End  Employes. — One 
of  the  largest  corporations  In  the  city  to  Issue  a 
compulsory  vaccination  order  is  the  West  End 
Street  Railway  Company  and  Its  appearance  has 
created  quite  a  little  flurry  among  the  men, 
especially  the  motormen  and  a  few  anti-vaccina- 
tion cranks  who  are  always  ready  to  object.  The 
road,  as  is  well  known,  employs  several  thousand 
men,  and  quite  a  staff  of  doctors  will  be  required 
to  operate  on  the  arms  of  so  large  a  force.  The 
work  Is  to  begin  the  present  week  and  arrange- 
ments have  been  made  to  meet  the  contingency 
of  many  menbelngitemporarlly  incapacitated.  On 
one  division  of  the  road  the  men  have  made  a 
little  demonstration  against  the  order  by  posting 
a  big  cartoon  in  one  of  the  car  stables  showing  a 
conductor  held  down  by  a  policeman  and  doctor 
while  the  vaccine  is  being  applied.  Several  of 
the  men  have  talked  of  vacating  their  positions 
rather  than  be  vaccinated. 

Labor  Troubles  Settled. — At  last  the  trouble 
between  the  Lynn  and  Boston  Railroad  Company 
and  its  employes  has  been  amicably  settled,  and 
the  agreement  that  has  been  signed  will  be  opera- 
tive throughout  the  present  year.  Mutual  con- 
cessions were  made,  the  employes  withdrawing 
their  demand  for  $2.25  per  diem  as  wages  and 
accept  $2.  [The  full  text  of  the  agreement  is 
given  elsewhere  in  this  issue.] 

No  Wires  TO  Go  Underground. — The  bill  for 


compelling  the  placing  of  all  electric  wires  under- 
ground in  Boston  and  other  cities  of  the  state  of 
Massachusetts  has  been  adversely  reported  upon 
as  "ought  not  to  pass"  by  the  legislative  com- 
mittee appointed  to  take  charge  of  the  matter. 
Many  public  hearings  have  been  given;  some  per- 
sonalities have  been  Indulged  in  between  counsel 
engaged,  and  a  committee  has  made  a  tour  of  the 
country  to  make  inquiries  and  examine  the  merits 
of  various  existing  underground  conduits  for 
wires.  The  evidence  they  obtained  in  this  way 
induced  them  to  decide  that  it  is  not  best  to 
place  electric  wires  underground.  The  West  End 
Street  Railway  Company  has  made  the  most  de- 
termined fight  against  the  movement  which  is 
again  in  temporary  abeyance.  Public  opinion, 
however,  has  been  aroused  on  the  subject  and  it 
is  not  likely  things  will  long  be  permitted  to  re- 
main as  they  were  before  the  agitation. 

Boston  Now  Wants  a  Conduit  System. — The 
subject  of  an  underground  conduit  trolley  system 
for  electric  street  railways  is  engaging  more  and 
more  attention  in  this  territory,  by  reason  of  the 
fact  that  there  is  such  a  diversity  of  opinion  as 
to  whether  Boston  shall  have  an  elevated  railway 
or  a  subway.  There  are  about  half  a  dozen  un- 
derground trolley  systems  being  talked  of  al- 
ready. 

Revival  op  an  Old  Project. — The  building  of 
a  Trans-Connecticut  electric  railway  is  a  move- 
ment of  considerable  importance  that  Is  engaging 
the  attention  of  the  directors  of  the  Boston  & 
New  York  Inland  Railway,  who  meet  this  week 
at  Middletown,  Conn.,  to  consider  plans  for  the 
construction  of  an  electric  roadiacross  the  Nutmeg 
state,  a  road  that  Is  to  have  neither  grade  cross- 
ings nor  drawbridges.  The  bridges,  where  it 
would  be  necessai'y  to  cross  rivers,  would  be  built 
so  high  that  vessels  could  pass  under  them.  The 
company  was  organized  some  ten  or  fifteen  years 
ago,  bat  never  did  anything  further  in  the  way  of 
development.  At  the  time  of  the  company's 
incorporation  it  went  to  the  state  legislature 
backed  by  the  influence  of  the  late  governor,  Mar- 
shall Jewell,  and  asked  for  a  charter  of  a  special 
character.  The  charter  was  not  granted  for  the 
reason  that  the  legislature  regarded  the  undertak- 
ing as  purely  speculative.  It  was  rumored  about 
that  time  that  a  similar  company  was  about  to 
build  a  road  in  Massachusetts  and  connect  with 
the  projected  road  in  Connecticut.  Neither  of 
the  plans  came  to  anything  then,  nor  has  any- 
thing further  been  done  until  now.  The  proposal 
is  engaging  a  good  deal  of  public  attention. 

More  Adverse  Legislation.— As  an  outcome 
to  the  persistent  opposition  which  street  railway 
companies  are  too  frequently  encountering 
throughout  this  state,  the  following  brief  act  re- 
lating to  street  railways  has  been  introduced  in 
the  state  legislature:  "No  board  of  aldermen  or 
selectmen  shall  hereafter  grant  authority  to  any 
street  railway  company  to  locate  Its  tracks  upon 
any  street,  lane  or  hlghsvayof  any  city  or  town, 
or  to  operate  its  oars  thereon  by  electricity,  the 
cable  system  or  by  any  other  mechanical  power, 
until  such  street  railway  company  has  filed  with 
the  clerk  of  such  board  of  aldermen  or  selectmen 
the  written  consent,  acknowledged  In  each  in- 
stance as  are  deeds  entitled  to  be  recorded,  of  the 
owners  of  at  least  one-half  of  the  land  fronting 
on  that  portion  of  the  street,  lane  or  highway 
through  which  such  location  is  granted." 

Steam  Road  Crossings.— To  obviate  accidents  a 
petition  was  recently  presented  to  the  Massachu- 
setts state  legislature  in  favor  of  a  law  to  prevent 
the  construction  of  any  street  railway  operated  by 
electric  power  across  the  tracks  of  any  steam 
railway  without  the  consent  of  the  board  of 
railroad  commissioners  or  some  other  disinter- 
ested board.  The  petition  was  finallj'  withdrawn 
to  make  way  for  a  bill  to  be  Introduced  bj'  one  of 
the  representatives  for  Boston. 

Removal. — Since  the  electrical  supplj'  firm, 
the  Pettengill-Andrews  Companj',  organized  a 
special  department  for  handling  every  kind  of 
railway  supplies,  they  have  found  business  ex- 
panding so  rapidly  that  they  are  compelled  to  va- 
cate their  present  quarters.  They  have  leased  the 
handsome  brown  stone  block  known  as  the  Chan- 
ning  Building,  corner  of  Franklin  and  Federal 
streets,  and  are  having  it  altered  to  suit  their  re- 
quirements. They  expect  to  move  in  a  month  or 
so. 


Ballfmore,  IVId. — Baltimore  capitalists,  have 
formed  a  company  to  build  an  extensive  electric 
railway  system  on  the  Eastern  Shore  of  Mary- 
land. The  plans  as  outlined  by  the  directors  in- 
clude the  construction  of  nearly  40  miles  of  stand- 
ard ga jge  electric  road  from  Chestertown  through 
Church  Hill,  Centrevllle  and  Queenstown,  with  a 
further  extension  to  Wye  Mills,  Denton  and 
Easton.  The  country  through  which  the  electric 
line  win  run  Is  a  great  peach-growing  section, 
but  has  been  serlouslj'  affected  by  lack  of  trans- 
portation facilities. 
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FINANCIAL  DEPARTMENT. 


Eastern  Stock  and  Bond  Market. 


{From  Our  Wall  Street  Correspondent.) 

Thb  local  maekbt  for  street  railway  stocks  and 
bonds  has  chiefly  been  confined  to  the  continued 
buying  of  the  new  Broadway  consolidated  5  per 
cent,  bonds,  which  now  rule  around  104|  to  105. 
The  demand  for  these  securities  comes  from  the 
best  of  investment  sources.  The  buying  is  really 
a  good  Indication  of  the  favor  with  which  the 
general  investment  public  regards  the  securities 
of  street  railway  companies.  Only  Broadway  5's 
are  being  liberally  traded  in,  for  the  very  good 
reason  that  these  are  the  only  securities  that  can 
be  obtained.  As  an  Instance  of  how  closely  street 
railway  stocks  and  bonds  are  held  it  may  be  noted 
here  that  Eighth  Avenue  Railroad  shares  within 
a  week  rose  five  points  on  the  fulfillment  of  a 
single  buying  order.  In  the  same  way  Dry  Dock 
shares  advanced  when  it  became  known  that  the 
Investment  brokerage  houses  had  orders  to  pur- 
chase a  block  of  the  stock  of  this  company. 

A  General  Advance. — The  strength  marking 
the  quotation  of  these  stocks  has  been  participated 
in  by  the  shares  of  all  the  local  street  railroads. 
Third  Avenue  Railroad  shares  are  in  particular 
demand;  the  new  cable  cars  are  earning  from  $40 
to  $60  per  car  a  day,  and  the  receipts  are  justify- 
ing the  action  of  the  management  In  substituting 
cable  for  horses.  Work  on  the  Le.\lngton  Avenue 
cable  road  of  the  Metropolitan  Traction  Company 
is  makin  r  rapid  progress;  labor  is  plentiful  and 
consequently  cheap  and  the  work  is  being  pushed 
forward  with  astonishing  rapidity.  The  same  can 
be  said  of  the  Columbus  Avenue  cable  line  which 
Is  DOW  nearing  completion.  How  profitable  the 
Ninth  Avenue  line  will  be  when  in  operation  can 
be  appreciated  when  It  Is  stated  that  the  transfers 
to  such  of  the  Sl.xth  Avenue  cars  of  the  same  com- 
pany as  run  above  Fifty-ninth  street  number  over 
3,500  a  day.  This  will  give  an  indication  of  how 
great  the  traffic  will  be,  when  the  Broadway  cable 
connects  with  the  new  Ninth  Avenue  line. 

Brooklyn  Stocks  have  been  somewhat  de- 
pressed on  the  Introduction  into  the  Legislature 
at  Albany  of  a  bill  restricting  the  speeds  of  street 
railways  in  cities  of  this  state  with  a  population 
between  2.50,000  and  1,000,000  to  si.v  milfs  an 
hour.  This  is  aimed  particularly  at  the  trolley 
lines  In  Brooklyn  and  In  favor  of  the  elevated 
roads,  as  six  miles  an  hour  is  practically  less  than 
the  ordinary  speed  of  horse  cars.  Long  Island 
Traction  stock  has  been  particularly  weak.  The 
chief  trouble  with  this  stock  Is  that  there  is  too 
much.  By  reason  of  the  over  capitalization, 
whenever  an  attempt  is  made  to  move  the  price 
upward,  reams  of  long  stock  are  poured  on  the 
market,  and  the  movement  generally  results  in  a 
net  loss.  The  management,  however,  Insists  that 
earnings  are  not  correctly  diagnosed  by  the  quota- 
tions, and  they  say  that  a  quarterly  statement  to 
be  presented  next  week  by  the  Brooklyn  City  rail- 
road, which  is  controlled  by  the  Long  Island 
Traction  Company,  will  be  the  best  in  the  history 
of  the  road. 

Philadelphia  Speculation. — New  York  oper- 
ators have  taken  a  deal  of  interest  in  the  tremen- 
dous speculation  that  has  been  going  on  in  Phila- 
delphia in  traction  stocks.  The  craze  for  the 
local  passenger  railway  stocks  has  been  growing 
for  the  last  ten  days,  and  as  a  result  stocks  like 
Electric  Traction  and  Philadelphia  are  advanced 
$G  and  $3  a  share  a  day.  Much  gossip  Is  current 
relative  to  the  latter  company.  The  market  sup- 
ply of  this  stock  at  present  Is  very  small,  but  it 
will  soon  be  increased,  as  an  early  issue  of  several 
millions  of  stock  is  contemplated.  The  money  Is 
to  be  used  In  "trolleying"  the  various  lines  of  the 
system.  It  Is  said  $:!,500, 000  cash  will  be  required. 
There  Is  good  authority  for  the  statement,  that 
the  dividend  on  Philadelphia  Traction  will  be  in- 
creased next  month  from  (J  to  .S  per  cent.  Metro- 
politan Traction  also  has  scored  a  big  advance  to 
110;  the  rise  Is  mainly  due  to'  the  scarcity  of  the 
stock  and  the  great  demand  for  It. 

West  End  Street  Railway  Company  shares  In 
Boston  hold  the  rise  to  .50  remarkably  well.  The 
good  slatc-ment  of  earnings  helps  the  bull  crowd 
a  good  deal.  In  March  the  gross  earnings  made  a 
gain  of  about  $2:{,000.  The  net  Increase,  how- 
ever, was  considerably  larger  than  that,  because 
of  reduced  expenses.  In  answer  to  certain 
questions  put  by  the  street  railway  committee  of 
the  Massachusetts  Legislature,  the  comiiany  has 
replied  that  all  the  slock  of  the  company,  amount- 
ing to  $0,000,000,  was  issued  to  the  stockholders 
at  par,  except  $3,000,000,  which  was  sold  at  $70, 
the  par  being  $50.  Thi-  premium  amounted  to 
$800,000,  and  lliis  sum  went  to  pay  the  cost  of  the 
change  in  motive  power.  Last  year  the  company 
negotiated  $3  000,000  5  per  cent,  bonds  at  par. 
A  commission  of  S  of  1  per  ci'nt.  or  $7,500  was 
paid  to  the  brokers.  This  year  llie  company  has 
negotiated  $2,000,000  4J  per  cent.  30-year  deben- 


ture bonds.  The  price  was  from  91  to  94,  the 
syndicate  which  took  them  getting  them  at  enough 
under  94  to  give  them  their  profit.  The  company 
figured  these  bonds  on  a  5  per  cent,  basis,  and  the 
returns  amounted  to  about  the  same  as  if  the 
bonds  had  been  sold  at  that  price. 

B,4.ltimore  Traction. — Hambleton  &  Co.,  the 
big  Baltimore  bankers,  who  are  closely  Identified 
with  the  management  of  the  Baltimore  Traction 
Companj',  say  that  notwithstanding  the  severe 
competition  now  existing  and  which  did  not  exist 
last  year,  the  net  earnings  of  the  company  for 
March  were  In  excess  of  those  of  last  year.  Travel 
Is  beginning  to  increase  and  the  dally  receipts  of 
the  company  are  increasing.  When  the  new  lines 
now  being  pushed  to  completion  are  finished  the 
receipts  must  be  largely  augmented. 

Will  Pay  .V  Dividend.  — It  comes  from  Phila- 
delphia that  a  dividend  will  be  paid  on  Duquesne 
Traction  stock  in  .Tuly.  This  Is  a  Pittsburgh 
road. 

A  three  percent.  Dividend. — The  Qulncy  and 
Boston  Street  Railway  Company  has  declared  a 
semi-annual  dividend  of  3  percent,  payable  May  2. 
A  Big  Deal  — Much  the  most  Interest 
In  New  ■  York,  however,  has  been  ta- 
ken In  the  reports  current  of  a  deal 
whereby  the  control  of  the  greater  part  of 
the  New  Orleans  street  railways,  which  are  now 
In  tlie  hands  of  a  syndicate  headed  by  the  New 
York  banking  house  of  J.  &.  W.  Seligman  &  Co., 
is  again  to  pass  Into  other  hands.  It  will  be  re- 
membered that  the  system  referred  to  was  consol- 
idated some  time  ago,  and  that  It  Includes  about 
three-quarters  of  the  mileage  of  all  the  street  rail- 
ways in  that  city.  It  is  now  to  pass  into  the 
hands  of  another  large  banking  house,  whose 
name  it  is  not  yet  permitted  to  make  public.  The 
house  Is,  however,  one  of  the  most  prominent  In 
Wall  Street,  and  Is  connected  by  family  and  busi- 
ness ties  with  the  largest  capitalistic  Interest  In 
the  United  States.  This  banking  house 
has  an  Interest  In  the  present  syndicate, 
buo,  becoming  dissatisfied  with  the  course 
of  events,  has  arranged  to  obtain  exclusive 
control  of  the  New  Orleans  Traction  Company,  and 
win  reconstruct  it  financially  and  also  in  re- 
gard to  the  operation  of  Its  finances. 
The  reorganized  company  will  have  $2,500,000 
preferred  8  per  cent,  stock  and  $15,000,000  com- 
mon stock.  The  New  Orleans  Traction  Company 
controls  10,171  shares  out  of  the  30,000  shares  of 
the  capital  stock  of  the  New  Orleans  City  and 
Lake  Railroad  Company.  This  company  has  is- 
sued $3,000,000  bonds,  of  which  $2,5S3,. 500  have 
been  turned  over  to  the  New  Orleans  Traction 
Company.  The  $410,1500  bonds  outstanding 
will  be  redeemed  by  salvage  arising  from  sale  of 
old  cars,  rails,  etc.  A  sinking  fund  Is  to  be  estab- 
lished, which,  after  .Tanuary,  1898,  Is  to  retire  the 
bonds  at  the  rate  of  .$30,000  per  annum.  On  the 
3,829  shares  of  stock  outstanding  8  per  cent,  will 
be  guaranteed.  The  New  Orleans  Traction  Com- 
pany next  owns  10,397  out  of  30,000  shares  capital 
stock  of  the  Crescent  Cllj-  Railroad  Company. 
This  company  has  $120,000  bonds  outstanding 
which  mature  between  now  and  190').  All  the 
salvage  from  this  road  goes  to  the  parent  com- 
pany, which  guarantees  C  per  cent,  on  the  3.753 
shares  of  stock  not  owned  by  it.  In  addition  to 
the  above  capitalization  $3,000,000  bonds  have 
been  issued,  and  these  are  to  be  floated  here  in 
New  York.  The  syndicate  expects  to  secure  con- 
trol of  the  roads  operating  under  the  so-called 
.ludah  Hart  franchises;  it  already  controls  130 
miles  of  street  railwavs  in  New  Orleans.  The  se- 
curities are  to  be  listed  on  the  New  York  Stock 
Exchange. 


Financial  Notes. 


Earnings  of  Brooklyn  Traction  Company.— The  quar- 
terly reports  of  the  companies  comprised  In  the 
Brooklyn  Traction  Company  will  probably  be 
ready  next  week.  This  will  be  of  particular  In- 
terest, as  the  quarter  was  the  first  In  which  the 
entire  system  was  operated  by  electricity.  A 
local  paper  has  obtained  Information  that  the  sys- 
tem will  show  a  surplus  over  expenses,  fixed 
charges  and  payments  of  every  kind  of  about 
$25,000.  For  the  same  quarter  a  year  ago  the 
system  showed  a  deficit  of  $25,000.  This  then 
shows  an  Increase  of  about  $50,000  for  the  last 
quarter.  The  earnings  of  the  Atlantic  Avenue 
Company  for  March  were  $17,182  greater  than  for 
the  same  month  In  1893.  This  Is  the  largest  in- 
crease since  the  complete  Installation  of  the  trol- 
ley. When  It  Is  considered  that  the  past  quarter 
Is  regarded  by  railroad  men  the  worst  In  the  year, 
this  showing  Is  admirable.  UnoHiclal  figures  of 
the  earnings  of  the  Atlantic  Avenue  Railroad 
Company  for  the  quarter  are  as  folio  .vs: 

18!)4.  18iW.  Cliailges. 

Groasearnlngs iSM.SH      »1.59,104    Inc....WS,4I0 

Operating  expenses \n:iH       170,000    Dec  . . .  :;u,i!84 

.Net  earnings Iio.sao       »n,80l    Inc....  7:;, 121 

*Dellcleucy. 


Street  Railway  Stocks.— Valentine  &  McAvoy, 
bankers  and  brokers,  of  Chicago,  said  yesterday: 
"There  has  been  a  recession  from  the  high  prices 
of  last  week,  but  the  movement  has  been  healthy 
and  we  look  now  for  another  upward  turn.  There 
are  evidences  of  good  buying  in  the  market. 
Street  railway  bonds  are  scarce  and  hard  to  buy 
but  we  look  upon  them  as  the  cheapest  and  best 
investment  in  the  market.  Philadelphia  and 
Metropolitan  Traction  have  continued  the  upward 
movement  this  week  both  advancing  about  four 
points.  There  has  never  been  any  large  amount 
of  stock  oflfered  and  the  price  has  been  advanced 
with  comparative  ease  in  both  stocks.  The 
Ridge  Avenue  line  of  the  Philadelphia  Company 
Is  expected  to  be  running  by  the  trolley  next 
week.  There  has  been  a  strong  demand  for 
People's  Traction  since  the  last  payment  of  $3, 
making  the  stock  now  $17  paid  in,  but  without 
any  disposition  to  advance  the  price.  Electric 
Traction,  after  an  advance  of  18  points  to  70,  has 
been  rather  neglected  but  around  06  there  is  some 
demand.  The  last  call  of  $15  on  this  stock  Is  pay- 
able April  15,  which  makes  the  stock  full  paid 
(par  fifty).  Any  disposition  In  the  general  market 
to  advance,  will,  no  doubt,  see  the  Tractions  par- 
ticipate," 

Westinghouse  Business  Increasing.— The  Boston 
News  Bureau  says  that  the  Westinghouse  Elec- 
tric and  Manufacturing  Company  has  been 
obliged  to  increase  its  night  force  on  account  of 
Its  large  orders  for  railway  apparatus.  Work  on 
the  Niagara  Falls  machines  Is  progressing 
rapidly,  and  that  department  has  been  running  on 
double  time  the  past  two  months.  The  same 
authority  states  that  the  Westinghouse  Company 
has  just  closed  contracts  with  the  Consolidated 
Railway  Company,  of  New  Jersey,  for  all  Its 
equipment  for  the  year  1894,  It  is  believed  that 
between  .300  and  500  cars  will  have  to  be  fitted  this 
year  for  this  company,  A  test  of  about  300  feet 
on  the  Westinghouse  underground  system  for 
operating  street  cars  has  thus  far  met  with  grati- 
fying results.  It  will  be  about  three  weeks  before 
all  of  the  apparatus  is  completed  for  all  of  the 
track. 

Sale  of  the  Washington  (Pa.)  Railway. —The  Washing- 
ton (Pa.)  Electric  Street  Railway  was  sold  to  John 
W.  Webster  for  $10,900  last  week.  The  company 
went  into  the  hands  of  receivers  about  a  year  ago 
and  for  the  last  six  months  the  road  has  not  been 
operated.  Mr  Webster,  It  Is  stated.  Is  merely 
the  nominal  purchaser.  The  owners  will  be  men 
of  means  In  Washington.  It  Is  stated  that  one  or 
two  extensions  will  be  built  ani  at  the  small  price 
for  which  the  property  was  bought  It  can  be  made 
to  pay.  The  old  stockholders  lose  $39,000,  the 
total  amount  of  subscriptions;  the  directors  lose 
$10,000  in  addition  to  their  losses  as  stockholders. 

Earnings  of  the  New  England  Company.— The  New 
England  Street  Railway  Company  has  declared  its 
regular  1  per  cent,  quarterly  dividend,  payable 
April  10.  Transfer  books  close  April  13  and  open 
April  17,  The  earnings  of  the  company,  while 
far  below  those  of  last  year  In  gross  amount, 
owing  to  the  withdrawal  of  some  of  the  compa- 
nies In  the  combine,  show,  it  Is  said,  a  larger  per- 
centage of  Increase  now  than  then  on  the'capltal 
stock,  and  are  on  every  road  Increasing  month  hy 
month  as  compared  with  the  corresponding 
months  last  year. 

Traffic  on  Brooklyn  Elevated. — During  March  of 
last  year  the  dally  average  number  of  passengers 
carried  by  the  Union  Elevated  railroad  of  Brook- 
lyn was  000  greater  than  the  average  for  Febru- 
ary. In  March,  this  year,  the  Increase  over  the 
previous  month  was  a  little  over  5,000  per  day. 
This  Increase  In  the  company's  business  Is  at- 
tributed partly  to  an  Improvement  in  Its  facili- 
ties, but  Is  more  especially  due  to  a  moderate 
revival  of  local  manufacturing  industries. 

Kansas  City  Consolidation.— Articles  of  consolida- 
tion have  been  filed  in  the  office  of  the  secretary 
of  state  at  Jeft'erson  City,  Mo,,  by  the  Kansas  City 
Railway  Company,  of  Kansas  City;  capital 
$4,.300,000.  The  consolidation  includes  the  9tli 
Street,  Independent  Avenue,  Troost  Avenue  and 
Summit  Street  cable  companies,  having  a  mlleao-e 
of  ten  and  a  half  miles,  double  track,  and  the 
Kansas  City  Independence  Rapid  Transit  Rail- 
way, with  a  mileage  of  ten  miles,  double  track. 
English  capitalists  are  said  to  be  interested. 

I  hicago  &  North  Shore  Trust  Deed.— The  Chicago 
&  North  Shore  Street  Railway  Company  of  Chi- 
cago, has  filed  a  trust  deed  on  first  mortgage  gold 
bonds  for  $6.50,000,  dated  March  15,  and'explring 
April  1,  1913.  The  deed  Is  to  cover  bonds  already 
Issued  amounting  to  $(i50.000  and  future  issues  to 
aggregate  not  more  than  $1,500,000. 

General  Electric  January  Business.— The  Journal  of 
Finiiiin  says:  "It  Is  learned  that  the  New  York 
oHice  of  this  company  has  done  $23,845  worth  of 
cash  business  per  week  since  January  1,  a  total 
for  the  fourteen  weeks  of  $313,8.30,  or  at  that  rate 
for  the  year  $1,317,940.  The  railway  department, 
It  is  said,  took  one  order  last  week  of  $110,000." 
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Ifew  Incorporations. 


Freeporl,  III. — R.  S.  Brown,  of  Easton,  Pa.,  this 
"week  purchased  the  Freeport  StrBet  Railway  ia 
behalf  of  a  syndicate  composed  of  himself,  Con- 
gressman Haines,  of  New  York,  and  Congressmen 
Mutchler  and  Sibley,  of  Pennsylvania.  They  pro- 
pose to  convert  the  line  into  an  electric  road. 

Green  Bay,  Wis. — The  Fox  River  Electric  Railway 
Company  has  been  Incorporated  to  operate  an 
electric  railway  in  Green  Bay,  Fort  Howard,  De- 
Pere  and  the  town  of  AUouez;  capital,  -$100,000; 
incorporators:  Jas.  H.  Elmore,  Adam  Spuhler  and 
F.  A.  HoUman. 

The  St.  Louis  Electric  Brake  Company,  of  East  St. 
Louis,  has  been  incorporated;  capital  stock,  $2,- 
000,000;  incorporators,  J.  L.  Black,  Samuel  Rosh 
and  W.  V.  Wolcott. 

Akron,  0  — The  Akron  Street  Railway  Company 
has  been  Incorporated  with  a  capital  stock  of 
$700,000. 


NEWS   OF  THE   WEEK. 


Philadelphia,  Pa.— The  Suburban  Railway  Com- 
pany of  West  Chester  intends  to  construct  an 
electric  railway  between  Pnlladelphla  and  West 
Chester,  which  promises  to  be  one  of  the  most 
Important  of  the  several  suburban  electric  roads 
which  are  planned  to  start  from  this  city.  A 
party  of  surveyors  is  our,  now  selecting  a  route, 
and  negotiations  are  going  on  with  a  construction 
company  In  reference  to  the  building  of  the  road. 
The  company  Intends  to  construct  a  road  In  as 
direct  a  line  as  possible  from  a  point  near  Market 
on  the  Western  city  line  to  West  Chester,  upon  Its 
own  private  property.  In  the  view  of  the  project- 
ors of  the  road  the  use  of  turnpikes  and  country 
roads  Is  objectionable  because  there  is  a  limit  to 
speed  upon  a  road  used  in  common  by  electric 
cars  and  teams.  In  order  to  be  successful,  an 
electric  road  between  West  Chester  and  Philadel- 
phia must  compete  with  the  steam  railroads,  and 
to  do  this  the  line  must  be  shorter  than  those  of 
the  steam  roads.  The  proposed  electric  road.  It 
is  said,  will  be  about  23  miles  In  length,  and  it  is 
hoped  to  avoid  grade  crossings.  The  distance  by 
the  Central  Division  of  the  Philadelphia,  Wil- 
mington &  Baltimore  railroad  to  West  Chester  is 
about  27+  miles  from  Broad  Street  station,  and  by 
the  Pennsylvania  Railroad's  main  line,  via  Fra- 
zler,  the  distance  Is  304-  miles. 

Lancaster,  Pa.— The  stockholders  of  the  Lancaster 
&  Philadelphia  Electric  Railway  Company  have 
elected  the  following  officers:  President,  W.  S. 
North,  MIlHintown;  secretary  and  treasurer,  John 
J.  Patterson,  Jr  ,  Miffllntown;  directors.  Dr.  L. 
Banksand,Iohn  J.  Patterson, MIlHintown, and C.  P. 
Espenshade  and  John  S.  GrayblU,  Lancaster.  The 
work  of  building  this  line  will  be  commenced 
within  two  months,  starting  at  the  Philadelphia 
end.  The  Ij^ncaster  &  Littiz  Electric  Railway 
Company  and  the  Lancaster  &  New  Holland  Elec 
trie  Railway  Company  have  just  received  their 
charters  and  will  begin  building  operations  with- 
out delay.  The  former  line  will  be  seven  miles 
In  length  and  the  other  will  be  thirteen  miles 
long. 

Toledo,  0. — In  his  application  to  the  town  board 
of  Carleton,  Mich.,  for  a  franchise  for  the  Toledo, 
Monroe  &  Detroit  E  ectrlc  Company,  Dr.  Gardner, 
president  of  the  company,  made  the  following 
statement:  "The  road  will  go  through  from  the 
Boody  House,  Toledo,  to  the  city  hall,  Detroit. 
It  will  be  almost  an  air  line,  passing  In  the  order 
named  through  La  Salle,  Vienna,  Monroe,  French- 
town,  Ash,  Berlin,  Brownstone,  Taylortown, 
Dearborn,  and  then  to  Detroit,  entering  there  on 
Fort  street  It  will  surely  go,  reports  to  the  con- 
trary notwithstanding,  and  will  start  with  not 
less  than  ten  daily  trips.  Tickets  will  be  Issued 
at  one  cent  and  a  half  per  mile.  Stops  will  be 
made  anywhere  when  signaled,  and  It  is  expected 
to  make  the  trip  In  two  hours."  The  board  post- 
poned action  on  the  franchise. 

Gettysburg,  Pa. — A  bill  In  equity  was  last  Mon- 
day filed  before  Judge  McClean  by  the  Gettys- 
burg Battlefield  Memorial  Association  asking  for 
an  Injunction  to  restrain  the  Gettysburg  Electric 
Railway  Company  from  appropriating  the  Round 
Top  extension  of  the  Gettysburg  and  Harrisburg 
Railroad  to  form  Its  continuous  route  and  com- 
plete its  circuits.  The  bill  asks  the  court  to  en- 
join said  electric  railway  company  from  crossing 
with  Its  tracks  Hancock  avenue,  the  property  of 
the  association.  The  time  fixed  by  the  court  for 
a  hearing  Is  Wednesday,  May  9.  It  was  developed 
that  this  application  was  made  by  the  Battlefield 
Association  with  the  knowledge  and  approval  of 
the  United  States  Commission. 

Pittsburg,  Pa. — The  Allegheny  &  Kiskiminetas 
Railroad  Company  has  petitioned  the  council  for 
a  right  of  way  from  the  borough  line  along  No- 
ble, North   Canal,  Clay,   Sixth,  South   Main  and 


North  Main  streets.  If  the  right  be  granted  work 
will  commence  within  a  year,  and  the  line  will  be 
completed  and  in  operation  twelve  months  later. 
The  company  Intends  running  the  line  from  Tar- 
entum  to  Pittsburg,  and  has  already  secured  the 
right  of  way  from  Tarentum  to  Sharpsburg. 

Toledo,  0.— J.  K.  TUlotion,  president  of  the 
Toledo,  Maumee  &  Perrysburg  Electric  railroad, 
states  that  cars  will  be  running  on  the  line  by 
June  1.  All  contracts  have  been  let,  and  large 
gangs  of  men  are  now  grading  the  roadbed.  The 
Westinghouse  Electric  Company  will  furnish  the 
motors  and  the  electric  apparatus.  The  Craig- 
head Engineering  Company  of  Cincinnati  has 
secured  the  contract  for  overhead  construction. 

Tiffin,  0.— Work  has  been  resumed  on  the  con- 
struction of  the  electric  raihvay  between  TifBn 
and  Fostoria,  which  was  stopped  by  the  panic 
lasi  fall.  Twentv-five  workmen  commenced  this 
morning  grading  the  track  at  a  point  where  oper- 
ations ceased  five  months  ago.  The  company  will 
work  from  TitHn  westward,  completing  ttie  track 
and  trolley  wire  together,  and  will  thus  be 
enabled  to  run  a  construction  train.  An  effort 
win  be  made  to  have  the  line  In  operation  by 
Memorial  Day. 

Minneapolis,  Minn. — President  Lowry,  of  the 
Twin  City  Rapid  Transit  Company,  addressed  a 
letter  to  the  common  council  a  few  days  ago  stat- 
ing that  the  company  was  ready  to  comply  with 
the  terms  of  the  Harvey  ordinance,  which  pro- 
vides that  transfer  tickets  shall  be  Issued  at  all 
intersecting  points  by  conductors  of  cars.  The 
council  voted  to  discontinue  the  mandamus  pro- 
ceedings. 

Boston,  Wass. — Osborne  Howes,  a  former  mem- 
ber of  the  rapid  transit  commission  of  Boston, 
has  recently  published  a  long  article  describing 
his  plan  for  solving  the  rapid  transit  problem. 
He  discards  the  subway  scheme  and  the  elevated 
railroad  plan  and  urges  the  advantages  attending 
the  construction  of  six  double  track  underground 
roads  centering  at  Music  Hall.  Tne  tunnels  would 
be  built  on  the  Greathead  system. 

Transfer  Legislation  in  Massachusetts.— The  commit- 
tee on  street  railways  of  the  Massachusetts  legis- 
lature has  reported  a  bill  prohibiting  street  rail- 
ways from  withdrawing  free  transfer  checks 
without  the  consent  of  the  railroad  commission- 
ers. The  whole  question  relative  to  transfer 
checks  has  been  referred,  by  the  same  committee, 
to  the  railroad  commissioners. 

Dayton  (0.)  Contracts.— The  City  Railway  Com- 
pany of  Dayton,  O.,  has  awarded  contracts  as 
follows:  Fifteen  car  equipments  to  the  General 
Electric  Company;  iron  poles  to  the  Electrical  Rail- 
way Equipment  Company  of  Cincinnati;  trolley 
and  feed  wire  to  the  VVashburn  &  Moen  Company; 
wooden  poles,  Brownlee  &  Co.,  Detroit. 

Philadelphia,  Pa. — It  Is  announced  that  the  Elec- 
tric Traction  Company  will  start  the  trolley  cars 
running  regularly  on  Tenth  and  Eleventh  streets 
next  week.  It  Is  the  Intention  to  run  about  20 
cars  at  first,  and  they  will  probably  be  started  at 
night  In  order  to  give  the  motormen  practice. 


PERSONAL. 


W.  H.  Bone,  manager  of  the  Walker  Manufactur- 
ing Company  of  Cleveland,  and  H.  McL.  Hard- 
ing, manager  of  the  New  York  office  of  the  com- 
pany, were  in  Chicago  this  week. 


TKADE  NOTES. 


The    R.    A.    Crawford    Manufacturing    Company,    of 

Pittsburgh,  Pa  ,  reports  an  active  demand  for  Its 
automatic  whei'l  guards  and  pick-up  fenders,  for 
electric  and  cable  cars.  The  company  has  secured 
contracts,  among  others,  to  equip  all  tne  cars  of 
the  Philadelphia  (Pa.)  Traciion  Company,  the 
Williamsport  (Pa.)  Passenger  Railway  Company, 
the  Citizens'  Street  Railway  Company,  Indiana- 
polis, Ind.,  New  Orleans  (La.)  Traction  Company, 
Pittsburgh  (Pa.)  Traction  Company,  Duquesne 
Traction  Company,  Pittsburgh,  Pa.,  Central 
Traction  Company,  Pittsburgh,  Pa.,  the  Citizens' 
Electric  Traction  Company,  and  the  Pittsburgh 
&  Birmingham  Traction  Company,  of  Pittsburgh, 
Pa.  It  is  reported  that  since  February  1  seven 
lives  have  been  saved  by  the  wheel  guard,  and 
three  by  the  pick-up  fender.  Of  these  ten,  three 
were  children  of  four,  five  and  nine  years  old, 
respectively,  one  a  boy,  one  a  man,  and  tho  other 
five,  a  party  of  boys  on  a  sled.  For  the  first  quar- 
ter of  1891,  ending  April  1,  about  1,100  machines 
were  made  and  delivered;  for  the  second  quarter 
of  1894,  the  company  expects  to  double  this  num- 
ber. Outside  of  the  United  States,  inquiries  have 
been  received  from  France,  Belgium,  Australia, 
Switzerland,  New  Zealand  and  England. 

The  Purity  Oil  Filler  IWanufacturing  Company,  of 
Pittsburg,  Pa.,  shipped  on  February  38  and 
March  15,  to  the  Market  Street  Railway  Company 
of    San    Francisco,    its    Ideal  steam   oil  refiner. 


Those  orders  make  four  sales  to  the  same  com- 
pany in  twelve  months.  The  Ideal  refiner  is  used 
on  ever  street  railway  In  San  Francisco.  The 
company's  business  since  Januarv  1  has  Improved 
very  much.  Four  of  the  largest  sized  refiners 
were  sold  recently  to  the  Carnegie  Steel  Company 
for  Its  different  works.  On  the  third  of  this 
month,  the  company'  had  received  as  many  orders 
during  April  as  In  some  entire  months  between 
June,  1893  and  .January,  1891.  Inquiries  are  com- 
ing in  more  rapidly  than  they  have  for  many 
months.  Many  unsolicited  testimonials  have  been 
received,  among  them,  one  of  special  Interest 
from  the  Metropolitan  Street  Railway  Company 
of  Macon,  Ga. 

The  United  States  Projectile  Co  ,  of  Brooklyn,  N.  Y., 
is  meeting  with  considerable  success  in  the  Intro- 
duction of  its  patent  hot  pressed  steel  motor  pin- 
ions. Thousands  of  these  are  now  running,  and 
they  are  used  exclusively  on  some  of  the  largest 
roads  in  the  country.  They  are  also  being  adopted 
by  some  of  the  largest  manufacturers  of  electric 
motors.  The  Brooklyn  City  Street  Railway  Com- 
pany recently  purchased  a  large  number  of  new 
motors,  specifying  in  the  order  that  only  the  hot 
pressed  pinion  should  be  used.  This  road  has 
over  a  thousand  of  these  pinions  in  use,  and  will 
use  no  other.  Mr.  C.  S.  Knowles,  of  7  Arch  Street, 
Boston,  Is  the  selling  agent,  and  to  him  all  inquir- 
ies should  be  addressed.  The  General  Electric 
Company  has  decided  to  adopt  the  hot  pressed 
pinion,  and  last  month  an  order  was  placed  with 
the  company  for  1,000  pinions. 

Warren  Webster  &  Co.,  of  Camden,  N.  J.,  manu- 
facturers of  vacuum  feed  water  heaters  and  puri- 
fiers and  oil  and  steam  separators,  report  that  the 
number  of  orders  they  received  for  the  above- 
named  specialties,  during  the  month  of  March, 
was  very  satisfactory  and  showed  a  marked  im- 
provement over  the  few  former  months.  They 
say  that  the  reason  that  their  specialties  sell  dur- 
ing these  hard  times  Is  on  account  of  their  goods 
being  fuel  saving  devices.  Rapid  progress  Is 
being  made  upon  the  extension  of  their  wrought 
Iron  department,  connected  with  the  new  works, 
which  they  just  built  last  year.  They  visit  steam 
plants  at  their  own  expense,  and  back  their  guar- 
antees by  cash  Indemnity. 

The  Campbell  A  Zell  Company,  of  Baltimore,  Md., 
has  recently  closed  a  number  of  important  con- 
tracts, among  which  may  be  mentioned  Citizens 
Street  Railway  Company,  Indianapolis,  Ind.,  1,500  ' 
H.  p.;  Kent  &  Stanley  Company,  Providence,  R.  I., 
400  H.  p. ;  Val.  Blatz  Brewery,  Milwaukee,  Wis., 
1,164  H.  p.;  T.  Marshall  Smith  &  Co.,  100  h.  p.; 
Baltimore  Water  Department,  Baltimore,  Md., 
430  II  p.;  Wm.  Henderson,  New  Orleans,  317  h.  p.; 
Keiffer  Bros.,  New  Orleans,  La.,  50  h.  p.  Tne  com- 
pany has  in  preparation  a  new  catalogue  which  It 
Is  expected  will  be  ready  for  distribution  in  a  very 
short  time. 

The  White-Crosby  Company  has  been  organized  for 
the  purpose  of  broadening  the  scope  of  the  busi- 
ness formerly  conducted  by  J.  G.  White  &  Co. 
The  main  office  of  the  new  organization  will  be  in 
the  Equitable  Building,  Baltimore,  Md.,  while 
other  offices  will  be  maintained  at  39  Broadway, 
New  York  city,  and  In  The  Rookery,  Chicago.  O. 
T.  Crosby,  formerly  head  of  the  railway  depart- 
ment of  the  General  Electric  Company,  Is  presi- 
dent of  the  new  organization;  J.  6.  White,  vice- 
president;  G.  H.  Wallbrldge,  secretary  and 
treasurer,  and  A.  G.  Greenburg,  manager  of  the 
New  York  office.  The  company  will  do  a  general 
consulting  and  contracting  engineering    business. 

The  International  Register  Company  of  Chicago  is 
now  located  in  Its  new  quarters  at  195  and  197 
South  Canal  street,  its  business  having  completely 
outgrown  the  shop  room  and  facilities  of  its 
former  location  on  Dearborn  street.  The  com- 
pany's new  quarters  are  perfectly  arranged,  the 
shop  being  equipped  with  first-class  machinery 
adapted  to  Its  special  line  of  work,  thus  giving 
the  company  unsurpassed  facilities  for  turning 
out  work  of  the  highest  standard.  Mr.  A.  H. 
Englund,  the  enterprising  manaser,  reports  hav- 
ing secured  some  nice  contracts  for  registers  and 
is  preparing  for  a  large  business   this   season. 

The  New  Castle  Car  Manufacturing  Company,  of  New 
Castle,  Pa.,  since  Its  machinery  building  was  de- 
stroyed by  fire,  has  not  only  constructed  a  new 
building  for  the  machinery  plant,  but  also  a  new 
brick  and  ircn  boiler  and  engine  house,  and  a  new 
painting  and  finishing  room,  150x40  feet.  A  new 
boiler  and  a  new  M.  A.  Green  engine  have  been 
put  In  place,  and  the  new  machinery  building 
is  equipped  with  a  complete  line  of  new  wood- 
working machinery  of  the  latest  designs.  The 
shojos  are  again  running  under  full  headway,  and 
the  company's  officials  report  a  good  outlook  for 
the  work  of  the  coming  season. 

The  Page  Belting  Company,  of  Concord,  N.  H.,  suf- 
fered a  severe  loss  early  in  the  month  by  the  burn- 
ing of  Its  tannery.  The  curry  shop  and  new  belt 
factory,  however,  were  unharmed,  and  as  the 
company  has  sufficient  stock  on  hand  to  enable  It 
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to  keep  the  manufacturing  department  running, 
the  business  wili  not  be  interrupted.  All  orders 
will  be  filled  promptly.  Steps  have  already  been 
taken  towards  rebuilding,  and  as  soon  as  plans 
and  speolfioations  can  be  secured,  new  buildings 
wili  be  erected. 

The  Dorner  &  Dutton  Manufacturing  Company,  Cleve- 
land, Ohio,  has  recently  received  a  number  of 
good  orders'  for  electric  motor  trucks.  The  offi- 
cers of  the  company  are  of  the  opinion  that  the 
street  railway  business  is  rapidly  improving. 
They  expect  soon  to  be  as  busy  as  they  were  at 
this  time  last  year.  Iq  fact,  at  the  present  time, 
they  are  doing  a  larger  business  In  electric  motor 
wheels  than  they  did  a  year  ago.  A  special  de- 
sign has  been  made,  which  is  reported  to  be  giv- 
ing e.xcellent  results. 

The  Buckeye  Engine  Company,  of  New  York  City, 
has  removed  its  office  from  18  Cortlandt  street  to 
39-41  Cortlandt  street,  where  larger  and  more 
commodious  offices  will  be  at  its  disposal.  In  ad- 
dition to  the  company's  regular  line  of  plain,  tan- 
dem compound,  cross  compound  and  triple  e.xpan- 
sion  horizontal  engines,  special  attention  is  called 
to  its  new  vertical  compound  engines  for  electric 
light  and  railway  service,  ranging  from  1.50  to 
1,200  H.  p. 

W.  H.  Fleming  has  severed  his  connection  with 
the  International  Trading  &  Electric   Company. 


The  Manhattan  General  Construction  Company, 
of  50  Broadway,  New  York,  and  753  Monadnock 
Building,  Chicago,  has  made  arrangements  with 
him  to  act  as  selling  agent  for  his  patent  woven 
wire  gauze  dynamo  brush.  All  orders  and  In- 
quiries relating  to  prices  and  sizes  of  brushes  in 
stock  ready  for  Immediatt  delivery  should  there- 
fore be  addressed  to  them. 

The  Safety  Brake  Shoe  Company,  of  Boston,  Mass., 
contemplates  the  manufacture  of  its  shoes  at  a 
point  further  west  in  the  near  future.  Orders  are 
Increasing  fully  as  fast  as  the  company  can  take 
care  of  them  with  Its  present  facilities.  A  mail 
order  recently  received  from  a  western  city  was 
for  500  of  the  company's  safety  brake  shoes,  and  a 
number  of  other  western  orders  for  100  each  have 
been  received  unsolicited. 

A.  L.  Ide  &  Co.,  of  Springfield,  III.,  report  recent 
sales  of  twenty-four  engines,  mostly  for  electric 
light  and  power  purposes,  for  plants  In  Missouri, 
Illinois,  Minnesota,  Michigan,  Colorado,  Vermont 
and  Arizona.  Several  of  these  are  equipped  with 
the  Ideal  power  transmitter. 

Neftel, O'Connor  &  Co., of  New  York  City, began  work 
thisi  week  on  the  135th  Street  line  of  the  Union 
Railway  Company,  the  first  trolley  line  In  New 
York  City.  The  construction  work  on  all  the  Mt. 
Vernon  lines  has  also  been  undertaken  by  the  same 
firm  of  electrical  engineers. 


J.  Jones  &  Son,  of  39  Vesey  street,  New  Y'ork 
City,  have  purchased  from  the  receiver  for  Alex- 
ander, Barney  &  Chapin,  the  balance  of  the  stock 
now  in  his  hands  at  67  Cortlandt  street.  The 
stock  was  valued  at  over  $10,000. 

Pepper  &  Register,  of  Philadelphia,  are  employing 
a  novel  form  of  construction  for  the  Electric 
Traction  Company's  work,  which  consists  of  stag- 
gered brackets  throughout  the  entire  route,  using 
oil  insulators. 

The  Brown  Electric  Company,  of  Boston,  Mass.,  re- 
ports business  In  good  condition.  The  company 
has  considerable  railway  business  in  sight  for  the 
Immediate  future,  and  considers  the  general  situ- 
ation greatly  improved. 

A.  Groetzinger  &  Sons,  of  Allegheny,  Pa.,  report  a 
brisk  and  steady  demand  for  Dermaglutine  pin- 
ions. They  have  recently  taken  several  large 
southern  and  western  orders. 

The  Davis  Car  Shade  Co.,  of  Portland,  Me.,  has  se- 
cured the  contract  for  equipping  3.50  cars  for  the 
People's  Traction  Co.,  of  Philadelphia,  with  its 
patent  shades. 

E.  F.  Plummer,  who,  for  the  past  eight  or  ten 
years,  has  been  manager  of  the  Chicago  store  of 
Goodell  &  Waters,  is  now  manager  of  the  New 
York  store  of  tlie  Berry  &  Orton  Company,  at  114 
Liberty  street. 
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Patents  Issued  April  3,  1894. 


517,531.     Induction    Electric    Railway.      Charles    E. 
Roehl.  St.  Joseph,  Mo.     Filed  May  4,  1893. 

In  an  iuductiou  railway  system,  a  roadbed  provided 
with  a  magnetically  continuous  iron  core  separated  from 
but  extending  parallel  to  the  tracks,  and  a  series  of  pri- 
mary coils  located  upon  said  core,  in  combination  with  a 
moving  vehicle  carrying  a  secondary  core  and  coil  in  in- 
ductive relation  to  said  primary  core.     (See  illustration  i 

517,535.     System  of    Elevated    and    Surface    Railways. 

Charles  H.  Barrows,  WllUmaatic,  Conn.     Filed 

May  17,  1893. 

In  a  railway  system,  an  elevated  track  having  the  broad 
girders  and  central  guide  rail  which  accommodate  respect- 
ively the  flangeless  traction  wheels   and    flanged   central 
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wheels  of  a  car,  and  a  single  surface  rail  adapted  to  receive 
the  flanged  wheels  of  a  car  provided  with  traction  wheels. 
(See  illustration.) 

517,549.    Conduit  Electric  Railway.  Willie  C.  Keithly, 

San  Francisco,  Cal.,  assignor  of  one-half   to  Jo. 

Gordon  and  Herbert    F.    Du2:an,    same    place. 

Filed  September  17,  1892. 

Id  an  electric  railway,  the  combination  of  underground 
conduit  the  wire  covering  and  a  hanger  for  said  wire,  said 
hanger  consisting  of  tube  wire  flange,  the  upper  portion 
of  said  tube  being  made  of  rubbe~,  spring  and  means  for 
securing  said  hanger  in  said  covering. 

517,551.  Combination  Railway  Rail  and  Joint.  Will- 
iam H.  McCormlck,  Kalamazoo.  Mich.,  as- 
signor of  one-half  to  Henry  A.  Klnnie,  same 
place.     Filed  May  2fi,  1893. 

This  is  the  combination  of  the  tread-parts  and  base- 
parts  provided  with  their  webs  and  channels  and  detach- 
ably  bolted  together,  the  joints  between  the  ends  of  the 
tread-parts  alternating  with  the  joints  between  the  ends 
of  the  base  parts,  the  contiguous  ends  of  said  tread  parts 
being  provided  with  the  open  mortises  communicating 
with  the  channels  of  said  tread-parts,  and  the  tongues  in 
said  mortises  resting  upon  the  webs  of  I  he  base-parts. 

517,565.  Motor  Car  Truck.  William  A.  Dutton 
and  .Jacob  F.  Pfetch,  Cleveland,  Ohio.  Filed 
November  20,  189;i. 

This  comprises  the  side  bars  for  car  trucks  having  the 
Journalcd  yokes  integral  theretvith,  and  the  ends   of  said 
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bars  bent  Inclinatorlly  upward,  for  supporting  the  ellipti; 
springs  on  a  higher  plane.     (See  Illustration.) 

517,571.  Car  Truck.  James  J..  Hardle,  Chester, 
Pa.,  assignor  of  one-half  to  John  J.  Leary,  same 
place.     Filed  May  10,  18U3. 


In  a  car  truck  a  frame  comprising  the  side  bars  composed 
of  two  sections  with  a  space  between,  the  cross  bars  con- 
recting  the  side  bars  and  supporting  the  brake  mechanism, 
springs  located  centrally  of  the  frame,  sills  located  above 
the  side  bars,  and  levers  pivoted  between  the  sections  of 
the  bars  having  their  outer  ends  connected  with  the  ends 
of  the  sills  and  their  inner  ends  with  the  springs.  (See  il- 
lustration.) 

517,601.     Car  Brake.     Henry  B.  Cary,  Los  Angeles, 
Cal.     Filed  June  15,  1893. 

In  a  car  brake  the  combination  of  shoe  frames  carrying 
thoes  which  are  adapted  to  unitedly  engage  the  track  and 
the  Avheels.  a  crank  shaft  having  cauks  near  the  opposite 
ends  thereof,  which  directly  pass  through  the  upper  parts 
of  said  shoe  frames  and  means  for  operating  said  crank 
shaft. 

517.621.      Insulator.      Louis    McCarthy,     Boston, 
Mass.     Filed  July  15,  1893. 

This  is  an  insulator  comprising  a  case,  metallic  portions 
placed  within  said  case  and  separated  from  each  other  by 
an  interposed  layer  of  insulating  material,  a  flange  on  said 
case  extending  inwaidly  therefrom  and  having  a  thin  or 
feather  edge,  a  series  of  sheets  of  mica  outside  said  flange 
on  one  of  the  insulated  metallic  portions  and  in  contact 
around  said  metallic  portion  with  the  insuiating  material 
within  the  case,  and  a  nut  or  washer  on  said"  insulated 
metallic  portion. 

517,634.     Pin  for  Insulators.      George  H.   Winslow, 
Pittsburg,  Pa.     Filed  October  25,  1893. 

This  comprises  the  combination  of  an  insulator,  a  pin, 
said  parts  being  provided  with  suitable  devices  whereby 
they  may  be  secured  together  or  detached  one  from  the 
other  by  a  rotation  of  one  of  the  parts,  and  a  support  for 
the  pin,  the  latter  being  so  secured  to  the  support  as  to  be 
capable  of  rotation. 

517,638.     Car  Fender.     Carl  P.  Anderson,  Boston, 
Mass.     Filed  November  25,  1893. 

This  is  the  combination  of  a  substantially  horizontal 
slideway  on  the  car  and  a  fender  engaging  said  slide-way 
and  capable  of  limited   vertical  play   and  having   guides 
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which  tilt  its  forward  end  downward  under  a  rearward 
movement  of  the  fender  in  the  slideway.  (See  illustra- 
tion.) 

517,660.     Girder  Joint  for  Railroad  Rails.     James   M. 
Price,    Philadelphia,     Pa,,     assignor     of     one- 
half  to  the  Price  Railway  Appliance  CompUny, 
of  Pennsylvania.     Filed  March  23,  18!)3. 
This    is  a  girder  joint  for  meeting  rails  consisting  of  a 
vertical  plate  with   a    raised    center,  a    horizontal  groove 
forming  a  jaw,  and  feet,  arches  connecting  the  inner  end 
of  the  said  feet,  and    a    bench   depending   from  said  jaw, 
said  parts  being  combined. 

517,664.      Electrical    Switch.     Ernst    Ruebel,    St. 

Louis,     Mo.,  assignor    to    himself,  Sherman   B. 

Pike,  and  William   N.  Matthews,  same    place. 

Filed  September  9,  189:1. 

In  anelectrical  owituh,  the  combination  with  a  swiugiug 
(lontact  arm  formed  wiih  au  axle  of  irregular  shape,  of  a 
spring  contact  located  In  justapisition  to  said  axle  and 
adapted  to  contact  ihcrowUh  when  said  axle  Is  In  certain 
of  its  posillons.  and  rigidly  mounted  contacts  with 
which  said  swiugin?  arm  is  adapted  to  co-operate  and 
make  circuit  when  the  spring  contacts  are  in  electrical 
contH<a  with  the  Irregularly  shaped  axle, 

517,692.     Conduit     Electric     Railway.     Herbert    A. 

Gorehani,  Decatur,  III.     Filed    August  11,  189H. 

This  Is  a  conduit  for  tbc  trolley  wires  of  el  ctric  ears, 
comprlwing  a  trench,  a  conduU  extending  along  the  upper 
portion  of  the  trench  a  central  rib,  or  upward  extension, 
in  the  conduit,  supporting,  and  innulatcd  from,  the  trolley 
wire,  slotted  grates  covering  the  conduit  and  communicat- 


ing with  the  trench,  such  grates  being  separated  suffi- 
ciently to  form  a  slot  for  the  trolley,  and  valves  in  the 
lower  surfaces  of  the  conduit. 

517,743.  Electrically  Operated  Railway  Switch.  Will- 
iam S.  Gavey,  Brooklyn,  N.  Y.  Filed  April  1, 
1893. 

In  an  automatic  electric  switch  the  combination,  with  a 
railroad  having  a  plurality  of  sidings,  of  a  swinging 
switch  rail  at  each  siding,  electromagnets  arranged  to 
swing  the  rails,  shunt  wires  for  each  switch,  the  wires  be- 
ing in  connection  with  the  switch  magnets  and  In  differ- 
ent vertical  planes,  an  overhead  wire  carrying  electricity, 
trolleys  carried  by  the  cars  to  engage  the  overhead  wires, 
and  contact  pulleys  which  are  adjustable  along  the  trol- 
ley shafts  and  thus  adapted  to  contact  with  diflerent  shunt 
wires. 

517,749.      Underground  Conduit  Railway.       Wilton  F. 

Jenkins,     Richmond,     Va.      Filed    August    8, 

1S93. 

This  comprises  in  an  underground  railway  system,  the 
combination  of  a  conduit,  yokes  passing  under  the  con- 
duit, longitudinal   surface  rails   resting  upon    the  ends  of 


NO.  517,571. 

the  yokes  at  right  angles  and  a  downwardly  drawing  screw 
clamp  connection  provided  with  double  claws  for  grasp- 
ing both  sides  of  the  rail  base  and  adapted  to  be  applied 
laterally  to  the  yoke  for  fastening  the  yokes  to  the  rails  at 
any  point  alonij  their  length  without  the  use  of  bolts. 

517,798.  Car  Fender  and  Automatic  Brake.  William 
L.  Fltzhugh,  Baltimore,  Md.,  assignor,  by 
direct  and  mesme  assigoments,  to  the  Russ  Car 
Fender  Company,  of  West  Virginia.  Filed  De- 
cember 8,  1893. 

The  combiniUion  of  a  pilot  board  adapted  to  yield  when 
engaged  by  an  obstruction  on  the  track,  a  lever  adapted  to 
be  positively  opurated  from  an  axlR  of  the  tiack,  a  releas- 
ing and  clutch  mechanism  actuated  by  the  yielding  of  the 
pilot  board  to  operatively  connect  the  said  lever  with  the 
ax'e.  connections  between  the  said  lever  and  the  pilot 
board  wbereby  the  latter  is  thrown  outward,  a  brake 
mechaaism,   and    motive   power    disconnecting    devices 


NO.  517,638. 

actuated  from  the  said  lever,  simultaneously  with  the  out- 
ward movement  of  the  pilot  board. 

517,804.  Conduit  Electric  Railway.  Wilton  F.  Jen- 
kins, Richmond,  Va.  Filed  August  10,  1892. 
This  comprises  the  combination  with  a  conduit,  of  a 
horizontally  projecting  arm  consisting  of  a  metal  core  hav- 
ing its  sides  and  end  completely  covered  or  incased  in  a 
non  conducting  material  and  bent  to  form  depressions 
and  conducting  wires  laid  loosely  upon  said  arms 
within  the  depressions. 
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it  a  set  of  officers  that  are  honest  and   above    sus- 
picion. 
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Institute  The  ballots  for  Ihe  annual  elec- 
Election.  tlon  of  the  American  Institute  of 
Electrical  Engineers  have  been  sent  out  to  mem- 
bers, and  as  many  electric  railway  men  are  inter- 
ested in  the  society,  we  desire  to  call  attention  to 
the  importance  of  voting  for  desirable  oflicers. 
Scores  of  names  are  given  from  which  to  select,  so 
that  there  should  be  no  difficulty  in  making  a 
suitable  choice.  The  "council  ticket"  is  in  no 
sense  an  official  ticket,  but  has  been  arranged  to 
suit  the  best  interests  of  those  who  have  con- 
trolled in  a  most  unsatisfactory  and  high-handed 
way  the  affairs  of  the  Institute  and  its  publica- 
tions during  the  past  year.  This  same  party  or 
clique— for  such  it  Is — came  into  office  one  year 
ago  by  a  trick  which  savored  very  strongly  of 
fraud,  and  have  again  sought  in  this  "council 
ticket"  to  perpetuate  their  rule.  During  the  year 
the  holding  of  local  meetings  has  been  opposed 
most  bitterly,  papers  rejected  by  the  proper  com- 
mittee have  afterwards  been  ''railroaded"  through 
and  passed  for  publication  in  the  'rraiisactioiis, 
and  in  one  instance  a  paper  was  refused  by  the 
Institute,  and  in  spite  of  this  fact,  was  accepted 
for  publication  by  the  council  which  now  seeks, 
so  far  as  possible,  to  perpetuate  itself.  Let  the 
Institute  make  such  changes  at  least  as  will  give 


Maintenance  of  Elsewhere  in  this  issue  we  pub- 
Pavements,  llsh  a  brief  article  dealing  with 
this  subject,  in  which  it  is  sought  to  prove  that 
the  addition  of  a  street  car  track  in  the  center  of 
a  street  of  itself  greatly  increases  the  cost  of 
maintaining  the  pavement  of  that  street.  The 
figures,  however,  are  based  upon  the  false  assump- 
tion that  the  traffic  remains  constant  and  con- 
tinues the  same  after  as  before  the  laying  of  the 
street  car  track.  A  little  refleclion  will  convince 
anyone  that  such  is  not  the  case.  The  result  of 
laying  a  street  car  track  through  a  street  Is  that 
more  residences  and  stores  are  erected  along  the 
line  and  business  along  the  street  increases. 
Traffic  therefore  Increases  not  only  because  of 
these  facts,  but  because  teaming  that  was  for- 
merly done  on  side  streets  seeks  the  better  facili- 
ties for  travel  along  the  tracks  of  the  railway 
company,  which  afford  a  much  mire  desirable 
roadway  for  vehicle  wheels.  A  case  of  this  kind 
recently  came  under  our  own  observation,  and 
doubtless  similar  cases  will  occur  to  many  of  our 
readers.  In  a  large  western  city  which  has  many 
miles  of  railway  tracks  laid  through  its  business 
streets,  it  became  necessary  for  the  railway  com- 
pany to  tear  up  a  short  section  of  its  tracks  for 
repairs,  at  the  same  time  diverting  its  cars  and 
all  vehicular  traffic  that  ordinarily  followed  its 
rails  to  an  adjacent  street.  Although  the  road- 
way, aside  from  the  car  tracks,  was  in  no  way 
blockaded,  the  traffic  of  the  street  dwindled  to  an 
insignificant  part  of  Its  former  volume,  and  the 
merchants  along  the  line  besought  the  company 
to  make  haste  with  its  repairs  so  that  the  normal 
conditions  of  vehicular  traffic  might  be  restored. 
That  the  laying  of  oar  tracks  in  a  paved  street  in- 
creases the  cost  of  maintenance  of  pavement 
there  can  be  no  doubt,  but  there  is  plenty  of  evi- 
dence that  this  is  due  very  largely  to  the  increased 
vehicular  traffic  thus  attracted  to  the  street.  In- 
stead of  to  the  mere  presence  of  the  rails  in  the 
center  of  the  highway. 


Underground  A  few  weeks  ago  we  directed  at- 
Feeders.  tention  to  the  contest  In  Boston 
between  the  West  End  Street  Railway  Company 
and  certain  people  of  that  city  who  were  endeav- 
oring to  secure  the  aid  of  the  legislature  to  compel 
the  railway  company  to  place  its  feed  wires 
in  underground  conduits.  At  the  present  time 
the  com  est  is  even  more  interesting  and  Instruct- 
ive than  it  was  four  weeks  ago;  interesting,  be- 
cause it  is  a  question  that  will  sooner  or  later  be 
brought  up  in  all  large  cities,  and  instructive 
because  of  the  unreasonable  demands  made  by 
ignorant  aldermen  in  their  anxiety  to  force  the 
railway  company  to  comply  with  their  demands. 
While  the  proposed  bill  was  under  consideration 
by  the  legislature,  the  Boston  aldermen  took  the 
matter  up  and  passed  almost  without  considera- 
tion an  order  requiring  the  company  to  place  all 
of  its  feed  wires  and  return  circuits  underground 
before  November  15  of  this  year.  A  similar  ac- 
tion was  proposed  for  all  other  wires  in  the  city, but 
the  railway  company  alone  was  singled  out  as  the 
object  of  aldermanic  disfavor  while  the  order  re- 
lating to  other  wires  was  referred  to  a  committee. 
The  West  End  Company  must  prepare  before 
May  1.5  plans  for  a  satisfactory  system  of  burying 
the  wires.  When  it  is  considered  that  the  com- 
pany has  about  400  miles  of  feeder  lines  and  that 
the  order  would,  if  executed,  require  the  con- 
struction of  50  miles  of  conduits  at  a  cost  of  per- 
haps $3,000,000,  to  take  President  Little's  esti- 
mate, it  will  be  seen  that  compliance  with  the  de- 
mands of  the  aldermen  is  a  practical  Impossibility. 
All  these  facts,  however,  appear  to  indicate  that 
the  order  is  intended  solely  for  stock  jobbing 
purposes,  and  this  view  is  strengthened  by  the 
statement  of  President  Little  that  strict  compli- 
ance with  its  provisions  would  mean  a  cessation 
of    dividends  on    the    common  stock  for  at  least 


three  years.  In  legislation  of  this  kind  the  Bos- 
ton aldermen  are  perhaps  not  less  skillful  than 
those  of  most  large  cities  where  similar  opportuni- 
ties exist.  To  reasonable  legislation  of  this  charac- 
ter the  West  Eod  Company  would  offer  no  serious 
objection.  The  bill  before  the  legislature,  which 
will  probably  be  passed,  gives  the  company  six 
years  for  the  performance  of  the  same  work 
which  the  aldermanic  order  requires  shall  be  ac- 
complished in  about  seven  months. 


Electrolytic      No   subject    dealing    with     the 
Action.  operation  of  street  railways  has 

been  more  prominent  in  the  past  year  than  that 
of  the  destructive  action  of  electric  railway 
return  currents  upon  gas  pipes,  water,  pipes,  and 
lead  covered  cables,  lying  underground  in  the 
vicinity  of  the  railway  company's  tracks.  A 
number  of  excellent  papers  have  appeared  treat- 
ing of  this  subject,  but  up  to  the  present  time, 
none  has  dealt  with  it  more  thoroughly  than  W. 
Nelson  Smith  In  a  series  of  articles  published  In 
the  Street  R.«lwat  Gazette  about  two  months 
ago,  and  J.  H.  Vail  In  a  paper  read  before  the 
National  Electric  Light  Association  at  its  Wash- 
ington meeting,  and  published  in  full  In  our 
columns  early  In  March.  Another  exhaustive 
contribution  to  the  subject  is  presented  in  our 
columns  this  week.  This  paper  has  been  pre- 
pared by  a  telephone  man  who  has  for  a  number 
of  years  taken  a  commercial  interest  In  the 
subject,  and  has  male  experiments,  and  collected 
much  valuable  data.  Mr.  Farnham,  therefore, 
has  written  very  largely  from  the  point  of 
view  of  the  opponent  of  the  grounded 
return  for  electric  railway  circuits.  His 
paper  presents  some  very  interesting  facts  and 
figures,  and  makes  some  valuable  suggestions. 
Irrespective  of  any  alight  injuries  that  may  occur 
to  the  pipes  of  gas,  water  and  telephone  com- 
panies through  electrolytic  action,  we  believe  that 
by  far  the  most  important  reason  why  electric 
railway  companies  should  give  attention  to  this 
matter,  and  in  whatever  way  possible  cure  the 
evil,  is  that  it  would  very  materially  reduce 
operating  expenses,  make  the  system  more  effi- 
cient, and  thus  increase  the  net  earnings.  It- is 
merely  a  matter  of  engineering  calculation  as  to 
how  much  current  is  wasted  by  falling  to  provide 
a  proper  return  circuit  for  the  electric  railway 
currents.  One  side  of  the  circuit,  that  ij,  the 
feed  wires,  has  been  given  a  great  deal  of  atten- 
tion and  the  amount  of  copper  required  to  pro- 
duce economical  results  calculated  very  accu- 
rately; while  on  the  other  hand,  the  return  cir- 
cuit has  been  allowed  to  have  a  very  much  higher 
resistance,  to  say  nothing  of  its  variable  conduc- 
tivity, and  has  been  generally  neglected,  on  the 
theory  that  when  a  current  once  reached  the 
earth,  it  could  take  care  of  itself,  and  could 
without  difficulty  flud  a  path  of  lower  resistance 
than  could  possibly  be  provided  by  artificial 
means.  It  Is  now  very  generally  understood  by 
engineers,  however,  that  such  shiftless  methods 
of  construction  are  exceedingly  uneconomical, 
that  a  return  circuit  of  high  conductivity  must 
be  provided,  and  that  very  great  improvements 
in  former  methods  of  bonding  must  be  adopted 
in  order  to  avoid  not  only  the  destructive  effects 
on  the  property  of  outside  interests,  but  to  pre- 
vent the  very  large  waste  of  current  (and  there- 
fore coal)  which  is  the  necessary  result  of  poor 
construction.  Mr.  Farnham's  paper,  printed  In 
this  issue,  was  read  before  the  American  Institute 
of  Electrical  engineers  at  its  New  York  meeting 
on  Wednesday  of  this  week.  The  same  paper 
will  be  read  before  the  Chicago  meeting  of  the 
Institute  on  Wednesday  evening  of  next  week  at 
the  Armour  Institute.  The  same  lantern  slides 
will  be  used  and  the  same  exhibits  of  damaged 
and  corroded  pipes  and  cables  will  be  shown,  and 
It  is  hoped  that  all  street  railway  men  who  are 
interested  In  this  important  subject,  will  take  the 
opportunity  of  attending  the  meeting  and  con- 
tributing to  the  discussion. 
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THE   KANSAS   CITY   CONSOLIDATION. 


In  the  last  Issue  mention  was  made  of  the  con- 
solidation of  the  Kansas  City  Cable  Railway 
Company,  the  Grand  Avenue  Cable  Railway  Com- 
pany and  the  Independence  Rapid  Transit  Com- 
pany, of  Kansas  City  Mo.  The  new  company 
which  is  to  be  known  as  the  Kansas  City  Railway 
Company,  is  capitalized  at  $5,000,000.  Walton 
H.  Holmes  will  be  president,  Daniel  B.  Holmes 
secretary,  W.  B.  Clark  treasurer  and  Conway  F. 
Holmes  general  manager.  The  directors  will  be 
Webster  Withers,  Frank  C.  Wornall,  G.  W.  Claw- 
son,  R.  W.  Hooker  and  Louis  C.  Krauthoff. 

The  consolidation  was  brought  about  through 
the  efforts  of  Walton  H.  Holmes,  and  the  money 
necessary  to  purchase  the  controlling  interest  in 
the  Kansas  City  Cable  railway  was  supplied 
through  Robert  Fleming  of  the  First,  Second  and 
Third  Scotch-American  Trust  companies  of 
Dundee,  Scotland,  the  British  Investment  Com- 
pany of  Edlnburg,  and  the  Investment  Trust 
Corporation  of  London. 

The  new  company  owns  and  will  operate  about 
si.x'ty  miles  of  cable  and  electric  railway.  Its 
tracks  weave  a  network  all  over  the  eastern  and 
southern  portions  of  Kansas  City,  and  concentrate 
in  a  trunk  line  on  Ninth  street,  from  Ninth  and 
Walnut  street  to  the  Union  depot  and  e.xtends  to 
Independence,  Mo.  It  is  understood  that  transfer 
arrangements  will  be  made  so  that  persons  can 
go  from  any  one  part  of  the  system  to  another  by 
payment  of  one  fare,  so  far  as  the  city  lines  are 
concerned. 

The  details  of  the  purchase  of  the  properties 
have  not  been  disclosed.  It  is  stated  that  the 
.control  of  the  Kansas  City  Cable  Railway  Com- 
pany was  obtained  by  the  purchase  of  the  slock 
of  the  president,  W.  J.  Smith,  and  that  of  several 
Eastern  holders.  The  price  at  which  it  was  se- 
cured was  $10.5  according  to  report,  and  over  a 
million  dollars  in  cash  was  paid  to  these  gentle- 
men. 

The  other  holders  of  stock  in  the  Kansas  City 
Cable  were  offered  bonds  and  preferred  stock  of 
their  shares.  For  each  $100  worth  of  stock  each 
stockholder  was  to  receive  $90  in  6  per  cent,  bonds 
and  $10  in  preferred  stock,  non-cumulative.  The 
bonded  indebtedness  of  the  Kansas  City  Cable, 
of  course,  was  to  be  assumed  by  the  new  company. 

In  accordance  with  an  agreement  with  the 
stockholders  of  the  Grand  Avenue  Cable  company 
their  stock  was  to  be  exchanged  for  preferred 
stock,  0  psr  cent,  non-cumulative.  The  stock- 
holders of  the  Kansas  City  and  Independence 
Rapid  Transit  railway,  were  given  common  stock 
In  the  new  company.  For  every  two  shares  in 
this  road  the  stockholders  were  to  receive  one  in 
the  new  corporation.  The  bonds  on  this  line  were 
scaled  down  to  CO  per  cent.  also.  Besides,  there 
was  a  considerable  amount  of  money  to  be  pro- 
vided for  re-equlpping  the  dummy  line  with 
electric  cars  and  for  other  necessary  expenses  of 
reorganization. 


ELEOTBIC   RAILWAY    INTESTMENTS. 


In  regard  to  the  tendencyof  capitalists  to  Invest 
In  electric  railway  properties  the  Philadelphia 
Stockholder  has  this  to  say: 

"The  amount  of  money  that  has  been  invested 
in  electric  roads,  if  it  could  be  accurately  com- 
puted, would  unquestionably  reach  enormous 
proportions,  more.  Indeed,  than  has  been  Invested 
In  new  railroad  projects.  The  boom  has  been  as 
general  as  It  has  been  protracted,  and  instead  of 
showing  any  sign  of  diminishing.  It  seems  to 
gather  renewed  strength  every  day.  New  lines 
are  being  constantly  projected,  and  there  appears 
to  be  little  dlllicuUy  in  capitalizing  them.  The 
money  to  build  and  e(iulp  such  lines  Is,  in  fact, 
apparently  more  readily  forthcoming  than  are 
funds  for  old  established  railroads,  and  Investors 
now  give  preference  to  the  securities  of  the  former 
over  those  of  the  latter.  The  cause  for  this 
change   of   sentiment    Is    not    dlfBcult  to  name. 


The  large  nnmber  of  railroads  which  passed  into 
the  hands  of  receivers  last  year,  and  the  additions 
made  to  that  list  so  far  this  year,  together  with 
the  developments  In  connection  with  these  re- 
ceiverships form  the  principal  reason  for  the  de- 
sertion of  capital  from  railroad  companies  in 
this  country.  Aad  it  depends  upDn  the  companies 
themselves  how  soon  confidence  shall  be  restored 
In  their  managements.  Nothing  has  developed 
so  far  this  year  to  win  back  the  confidence  of 
investors;  on  the  contrary,  there  has  been  among 
the  companies  continual  wrangling,  rate-cutting, 
and  other  demoralizing  factors,  all  tending  to  ad- 
versely affect  earnings.  The  showing  made  by 
earning  is  the  ground  on  which  security  holders 
reckon  the  efficiency  of  a  management;  while 
this  may  be  unjust  in  many  cases,  it  is,  however, 
a  fact.  For  the  present,  therefore,  we  may  ex- 
pect to  see  a  continuation  of  the  favor  in  which 
securities  of  electric  railway  companies  are  held. 
They  are  a  new  departure— large  earners  ap- 
parently— and  as  long  as  they  shall  show  favorable 
net  results  they  are  likely  to  retain  their  popu- 
larity among  investors." 


PHILADELPHIA-HAKEISBTJEG 
RAILWAY. 


ELECTRIC 


It  has  been  heretofore  announced  that  the 
Pennsylvania  Traction  Company  would  build  an 
electric  railway  from  Harrisburg  to  Philadelphia, 
but  up  to  the  present  time  no  details  of  the  pro- 
ject have  been  furnished.  It  is  now  stated  that 
the  line  which  will  be  100  miles  in  length,  will  be 
built  with  four  tracks  of  which  the  two  inner  will 
be  for  high  speed  traffic  and  the  other  two  for  the 
local  service.  The  road  will  follow  a  private 
right  of  way  seventy  feet  in  width  and  will  be 
stone  ballasted  throughout.  Starting  from  Har- 
risburg the  line  will  run  through  Steelton,  Mld- 
dletown  and  Mt.  Joy,  to  Lancaster,  there  to  con- 
nect with  the  lines  of  the  Lancaster  Traction 
Company. 

From  Ijancaster  the  line  will  run  to  Coatesville, 
passing  through  the  numerous  small  places  be- 
tween those  two  thriving  towns.  From  Coates- 
ville  the  route  will  be  direct  to  West  Chester  and 
then  to  Philadelphia,  where  connection  will  be 
made  with  one  of  the  Traction  systems. 

Branches  will  be  constructed  from  Coatesvllle 
to  Downingtown,  and  along  the  line  of  the  Penu" 
sylvania  Railroad  near  Philadelphia,  to  the  more 
important  places,  such  as  Frazer,  Wayne,  Bryn 
Mawr  and  Ardmore.  The  branches  will  be  con- 
structed with  double  track.  The  through  cars 
will  make  only  one  or  two  stops  between  Harris- 
burg and  Philadelphia,  probably  at  Lancaster  and 
Coatesvllle,  but  the  local  cars  will  probably  stop 
in  the  country  districts,  at  stations  placed  closely 
together  at  convenient  points.  In  the  towns  they 
will  stop  on  signal,  as  is  usual. 

The  cars  to  be  run  on  the  road  will  be  vesti- 
buled,  and  It  is  said  will  be  of  unusually  hand- 
some finish.  Those  intended  for  the  high  spetd 
ser^ilce  will  be  (iS  feet  in  length  and  will  be  pro- 
vided with  smoking  room  and  baggage  compart- 
ment. The  cars  for  the  local  service  will  not  be 
different  from  those  designed  for  ordinary  street 
railways.  The  through  cars  will  probably  run 
eilher  every  hour  or  every  half  hour,  and  this 
speed  will  be  from  40  to  50  miles  an  hour.  These 
cars  will  be  mounted  on  double  trucks  and  power 
will  be  supplied  them  by  four  40  horse  power 
motors. 

The  question  of  power  has  already  been  very 
seriously  considered,  but  no  decision  has  yet  been 
reached.  It  is  possible  that  a  polyphase  trans- 
mission system  will  be  adopted;  in  that  case  only 
one  power  station  will  be  required.  The  companj' 
has  already  consulted  with  the  Westlnghouse 
Company  regarding  the  practicability  of  installing 
polyphase  apparatus.  It  may  be  thought  that 
such  a  departure  from  existing  electric  railway 
practice  would  scarcely  be  conservative  and  if 
this  decision  Is  reached,  it  will  be  necessary  to 
construct  several  power  plants  along  the  line. 


No  time  has  yet  been  fixed  for  the  beginning  of 
work,  but  It  is  not  unlikely  that  a  considerable 
portion  of  the  road  will  be  ready  for  operation 
within  a  year.  A  gentleman  who  Is  well  ac- 
quaiated  with  the  company's  plans  said  recently; 

"The  Pennsylvania  Traction  Company  has  con- 
nected with  it  some  men  of  very  large  experience 
in  railroad  matters.  This  scheme,  when  first 
talked  of,  was  considered  a  little  wild,  but  when 
analyzed  it  shows  how  possible  and  feasible  the 
scheme  is,  and  when  built  it  will  demonstrate  be- 
yond a  question  the  practicability  of  long-distance 
electric  roads.  It  is  surprising  the  number  of 
followers  that  this  company  has  secured  and  the 
amoant  of  encouragement  it  has  received, 
partioularlly  when,  but  a  short  time  since,  the 
plan  was  thought  to  be  Inoperative. 

"The  scheme  has  attracted  wide  attention,  and 
while  there  are  other  schemes  that  have  been 
mentioned,  nothing  has  been  as  yet  accomplished 
by  them,  while  this  is  a  thing  of  life  and  Is  being 
pushed  to  its  utmost.  The  surveys  have  all  been 
made,  and  some  of  the  contracts  awarded,  and  it 
will  not  be  surprising  that  within  18  months  it 
will  be  possible  to  step  on  an  electric  car  in 
Philadelphia  and  be  in  Harrisburg  in  three 
hours." 


ELECTROLYSIS  IN  PEORIA,  ILL. 


One  result  of  electrolytic  effects  of  street  rail- 
way currents  is  shown  in  the  following  official 
notification  of  the  Peoria  Water  Company,  to  the 
Ft.  Clark  Street  Railway  Company  of  Peoria. 
The  formal  letter  of  complaint  Is  here  given  In 
full: 

Pbobia  Water  CoMPANr,  Peoria,  III.,  April  6,  1894.— To 
the  Ft.  Clark  St.  Ry.  Co.,  Peoria,  l\\.— Gentlemen:  You 
are  hereby  notitied  that  the  Peoria  Water  Company  for  a 
long  time  past  has  beeu,  and  is  now,  daily  suflfering  and 
sustaining  great  injury  and  damage  to  its  lead  and  iron 
pipts  and  other  underground  property  in  the  streets  and 
alleys  of  Peoria;  that  it  is  put  to  great  labor,  expense  and 
trouble  in  making  and  keeping  up  repairs  on  its  said  pipes 
by  reason  of  the  improper  and  wrongful  use  by  you  of  the 
ground  as  a  return  conductor  for  electrical  currents;  and 
by  the  illegal,  careless  and  improper  use  of  electrical  cur- 
rents generally  by  you. 

You  are  also  notitied  that  by  reason  of  such  improper, 
wrongful  and  illegal  use  of  electrical  currents  by  you,  the 
Peoria  Water  Company  is  not  only  suffering  great  loss  and 
expense  in  connection  with  its  lead  and  iron  pipes  and 
other  underground  property,  but  it  is  greatly  hindered, 
deUyed  and  injured  in  the  conduct  of  its  business,  the 
furnishing  of  water  to  the  city  and  citizens  of  Peoria,  III. ; 
and  if  such  improper,  illegal  and  wrongful  use  of  elec- 
tricity and  electrical  currents  is  continued  by  you  it  is  only 
a  qnestion  of  a  short  time  when  this  company  will,  by 
reason  thereof,  be  so  injured,  delayed  and  hindered  in  its 
business  as  to  be  prevented  from  conducting  and  carrying 
on  its  said  business. 

We  are  informed  that  you  are  about  to  undertake  the 
extension  of  tracks  and  the  use  of  electricity  in  the  streets 
of  the  city  of  Peoria  beyond  the  present  limits  of  your 
street  railway  lines:  and  that  the  construction  of  the  ex- 
tension and  the  use  of  electricity  will  be  the  same  as  is 
now  in  use  by  you;  and  we  wish  to  protest  against  all  such 
extensions,  and  request  that  you  not  only  do  not  make 
such  extensions  and  further  use  of  e'ectricity  in  the  man- 
ner above  specified,  but  that  you  immediately  cease  and 
desist  from  the  improper,  illegal  and  wrongful  use  of 
electricity  and  electrical  currents  as  herein  before  speci- 
fied. 

You  are  therefore  notified  that  this  company  and  its  re- 
ceiver will  hold  you  regponsible  for  loss,  injury  and  ex- 
pense suffered,  or  that  may  be  suffered,  by  it  through  the 
wrongful,  improper  and  illegal  use  of  electricity  and  elec- 
trical currents  by  you. 

Yours  truly, 

Dabney  H.  Maurt,  Jr., 
Supt.  for  the  Receiver. 


Philadelphia,  Pa.  — The  HestonvlUe,  Mantua  & 
Falrmount  Passenger  Rillway  Company  has  de- 
cided to  put  down  the  Lynch-Lake  conduit  for  its 
feed  wires.  This  conduit  is  of  glazed  terra  cotta 
and  is  pierced  by  square  ducts.  The  sections  are 
30  to  :!()  Inches  long,  and  they  contain  from  3  to  12 
ducts,  as  Is  needed.  They  will  be  laid  In  concrete 
and  covered  with  cement,  the  joints  being  first 
wrapped  with  burlap  to  keep  out  the  soft  cement. 
The  man-holes  also  will  be  different  from  thgse 
laid  by  the  other  companies. 
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Such  a  question  as  this  seems  an  absurdity  to 
those  who  have  followed  with  any  degree  of  care 
the  development  in  the  last  Ave  years  of  the  mod- 
ern systems  of  city  transportation.  In  nearly 
every  large  city  in  the  country  the  question  has 
been  answered  in  the  affirmative  by  the  granting 
of  the  necessary  franchises  to  street  railway  com- 
panies which  were  ready  to  introduce  the  im- 
proved service.  In  conservative  Boston  other 
methods  of  streetcar  propulsion  are  practically 
unknown;  in  Buffalo  hundreds  of  electric  cars 
furnish  a  highly  satisfactory  service;  In  Cleve- 
land the  public  is  well  content  with  its  overhead 
trolley;  St.  Louis  long  ago  threw  away  its  petty 
objections  and  now  is  furnished  with  the  most 
Improved  service  that  can  possibly  be  desired; 
Philadelphia  is  too  soon  to  have  hundreds  of 
miles  of  electrically  equipped  car  lines;  Brooklyn, 
which  the  daily  press  would  have  us  believe  had 
turned  itself  into  a  howling  mob  to  protest  against 
the  further  extension  of  the  trolley  roads,  has 
just  granted  the  necessary  franchises  for  100 
miles  more  of  line  in  addition  to  the  hundreds 
already  operating  along  its  busiest  and  most 
crowded  streets;  and  Washington,  Baltimore,  New 
Orleans,  Kansas  City,  Omaha,  Cincinnati,  Al- 
bany, Denver,  Pittsburg,  and  hundreds  of 
smaller  cities  from  Boston  to  San  Francisco, 
would  much  rather  surrender  their  gas  service 
than  give  up  the  modern  facilities  of  the  electric 
oar  and  go  back  to  the  days  of  exclusive  horse  car 
service.  Yet  here  in  Chicago,  in  a  city  noted  for 
its  progressiveness  and  its  enterprise,  we  find  the 
mayor  when  discussing  the  inadvisabillty  of 
granting  the  rights  for  trolley  construction,  re- 
ferring to  such  a  system  as  something  fitted  only 
for  suburban  towns  and  calling  it  an  antiquated 
method  of  propulsion.  It  seems  incredible  that  a 
man  who  has  frequently  visited  other  large  cities 
and  must  have  many  times  noted  their  methods 
of  transportation  should  make  such  senseless 
remarks. 

It  seems  tame  to  say  that  all   the   talk  of  the 


shock  from  railway  currents  has  ever  been  re- 
ported. Such  accidents  as  do  occur  are  inci- 
dental to  ra2nd  transit  and  would  be  the  same  no 
matter  what  the  propelling  power  of  the  car. 

If  the  subject  is  carefully  examined  It  will  be 
found  that  nothing  would  contribute  so  much  to 
the  comfort,  convenience,  health  and  commercial 
advancement  of  the  people  of  Chicago  as  the  fur- 
ther extension  in  every  direction  of  the  rapid  and 
comparatively  safe  method  of  transportation  by 
overhead  trolley  roads.  With  electrically  pro- 
pelled cars  larger  and  heavier  loads  are  easily 
handled,  the  outlying  districts  are  brought  into 


the  construction  may  readily  be  made  so  that 
any  part  of  the  line  can  be  cut  out  of  circuit  in 
such  a  way  as  to  protect  any  fireman  or  others 
from  danger  of  shock.  An  excellent  object  lesson 
in  the  capabilities  of  electric  transportation  is 
shown  in  the  accompanying  illustration  which  is 
taken  from  a  photograph  kindly  loaied  by  Mr. 
McGuire,of  the  McGuIre  Manufacturing  Company 
of  this  city.  It  shows  what  was  actually  done  on 
"Chicago  Day"  last  year  by  one  of  the  electric 
cars  of  the  Chicago  City  Railway  Company.  Do 
the  city  aldermen  think  the  people  who  secured 
transportation  on   that  car  would  have  clamored 


FIG.    1.       MONT    SALEVB   RACK   RAILWAY. 


closer  contact  with  the  business  center  of  the 
city,  much  time  is  saved  in  going  from  one  sec- 
tion of  the  city  to  another,  the  streets  are 
more  cleanly,  the  city's  heaithfulness  in- 
creased by  the  removal  of  so  many 
animals  from  the  crowded  streets,  property  values 
are  increased  by  means  of  the  Increased  facilities 
for   transportation,  and   the  business  and   social 


for  the  "good  old  horse  car"  in  its  place?  The 
people  know  what  they  want  and  the  aldermen 
who  work  for  the  best  interests  of  the  city  will 
grant  their  requests. 


MONT  SALEVE  ELECTRIC   BACK  RAILWAY. 


ONE  ADVANTAGE    OF     TROLLEY  CARS. 


"deadly  trolley"  is  utter  nonsense;  but  such  is 
the  case.  One  of  the  electric  roads  in  Baltimore, 
carrying  millions  of  people  annually  through 
crowded  thoroughfares,  reports  but  four  fa- 
tal accidents  for  the  year  1893.  In  other 
large  cities,  where  the  proper  care  is  exercised, 
similar  records  of  safety  are  the  result.  Not  a 
single  well  authenticated   fatality   from   electric 


interests  of  the  entire  community  are  advanced 
correspondingly.  And  what  more  can  be  said  in 
favor  of  electric  traction  than  this?  Its  safety 
when  proper  care  is  exercised  is  unquestioned; 
proper  overhead  construction  is  not  objectionable 
to  property  owners  when  the  corresponding  ad- 
vantages are  considered;  damage  to  the  property 
of  outside  interests  is  easily  guarded  against;  and 


An  addition  has  recently  been  made  to  the  ex- 
tensive system  of  suburban  and  district  railways 
which  radiate  from  Geneva,  Switzerland.  The 
new  road  is  the  electric  rack  railway  to  Mont 
Saleve,  the  favorite  resort  of  residents  of  Geneva 
and  tourists,  which  although  situated  on  French 
territory  is  practically  a  part  of  Geneva.  The 
line  is  5,7  miles  in  length  and  the  total  rise  in  that 
distance  is  2,400  feet.  The  grades  are  as  steep  as 
25  per  cent. 

The  gauge  of  the  line  is  a  meter  (39.37  inches) 
and  the  rails  are  of  the  Vignoles  section  weighing 
30  pounds  per  yard.  The  rails  are  fastened  by 
clamps  and  bolts  to  steel  sleepers  which  are  laid 
3  feet  from  centers.  The  road  Is  equipped  with 
Abt  single  steel  rack  bars  on  all  grade  sections 
below  10  p?r  cent,  and  with  double  defferentiated 
bars  on  ail  sections  having  grades  from  10  to  25 
per  cent. 

The  power  station  is  located  at  Arthaz,  about 
700  feet  below  Monnetier  Junction,  to  which  point 
the  current  is  transmitted  for  the  operation  of 
the  line.  Power  for  the  station  is  derived  from 
the  River  Arve.  The  hydraulic  plant  consists  of 
two  horizontal  reaction  turbines,  whose  outer 
diameter  of  wheel  Is  about  10  feet,  making  from 
45  to  60  revolutions  per  minute.  It  was  decided 
to  install  dynamos  directly  on  the  vertical  tur- 
bine shafts.  These  machines,  which  are  multipolar 
and  manufactured  by  Thury,  were  designed  for 
1,000  horse  power  at  180  revolutions.  As  the 
shafts  make  only  about  45  revolutions  per  minute, 
the  output  is  275  amperes  at  GOO  volts  or  1C5  kilo- 
watts, about  one  fourth  of  the  normal  power  of 
the  generator.  The  weight  of  each  machine  is  19 
tons. 

The  current  is  transmitted  to  Monnetier  Junc- 
tion, a  distance  of  about  a  mile.  The  circuit  is 
formed  by  two  insulated  cables  attached  to  double 
porcelain  bells  on  wooden  poles.     At  the  terminus 
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wires  are  let  down  from  the  pole  line  and  connect 
with  the  terminal  of  the  railway  circuit. 

The  motor  cars,  Fig.  1,  are  built  to  carry  44 
passengers,  and  have  open  compartments  and  side 
doors,  as  on  Swiss  mountain  railways.  The  oars, 
which  have  "view  seats"  also  on  the  platform, 
are  29  feet  in  length,  and  are  lighted  with  ten  16- 
candle  Incandescent  lamps,  there  being  two  lamps 
inside  the  car,  two  on  each  platform,  and  two  at 
each  roof  end  of  the  car.  The  oar  body  rests 
direct  on  the  frame  without  spring  suspensions, 
and  the  load  is  distributed  over  three  axles  with 
a  total  wheel  base  of  10.8  feet.  Pig  2.  The 
diameter  of  wlieel  is  two  feet  and  one  of  the 
wheels  of  each  end  axle,  as  well  as  the  two  wheels 
of  the  center  axle,  are  without  iianges,  and  run 
loose  to  facilitate  the  passing  of  the  sharp  curves. 

The  car  wheels  do  no  work  at  all,  the  car  being 
propelled   entirely  by  two  pairs  of    rack    pinion 


not  only  unnecessarllyi  complicated,  but  produces 
an  exceedingly  unpleasant  noise  when  the  oar  is 
running,  particularly  on  steep  grades,  the  more 
so  as  the  motors  and  toothed  wheels  are  not 
cased  in. 

The  current  is  taken  from  the  inverted  base  of 
the  conductor  rail  by  two  iron  shoes  each  carry- 
ing a  bronze  slide  plate.  Besides  the  electric 
safety  brake  constituted  by  the  energy  developed 
by  the  motors  acting  as  dynamos  on  the  descent, 
each  car  is  provided  with  powerful  handscrew 
brakes,  two  on  each  platform,  viz.,  one  on  each 
side  of  the  latter;  these  screws,  by  a  series  of  lever 
arms  and  by  brake  blocks,  act  on  corresponding 
brake  drums,  fitted  outside  the  car  frame,  viz., 
below  the  footboards,  on  a  prolongation  of  the 
motor  axles,  as  shown  in  the  illustration.  Water 
for  cooling  the  brakes  is  supplied  from  a  small 
tank  attached  to  the  oar  frame.   The  accompany- 
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wheels  whose  diameter  of  pitch  circle  is  3.09  feet, 
and  whose  teeth  are,  like  those  of  the  double  rack 
bars,  differentiated  for  four-fold  grip.  The  two 
pairs  of  pinions  are  fitted  on  two  separate  axles, 
each  of  which  also  carries  another  toothed  wheel 
only  1.7C  feet  in  diameter,  which  forms  part  of 
the  spur  gearing  by  which  the  rack  pinions  are 
actuated  from  the  motors. 

The  two  motors  with  which  each  car  is  fitted 
are  four  pole,  series  wound,  of  the  Thury  type, 
as  shown  in  Fig.  3.  They  develop  normally,  viz., 
at  000  revolutions  per  minute,  30  horse  power, 
but  at  1,300  revolutions  are  capable  of  developing 
up  to  .50  horse  power  for  a  short  time  and  with- 
out undue  heating,  the  maximum  torque  being 
8.35  tons.  The  speed  on  the  steepest  (35  per  cent, ) 
grade  being  four  miles  per  hour,  the  rack  pinions 
make  50  revolutions  per  minute,  so  that  the  motor 
speed  of  600  revolutions  Involves  a  reduction  of  1 
in  13,  though  the  actual  reduction  is.giveh  as  1 
in  14,  which  requires  a  motor  speed  of  700  revolu- 
tions. 

The  reduction  is  obtained  by  double  spur-gear- 
ing, of  which  the  intermediate  or  countershaft 
pinion  is  no  less  than  3  feet  in  diameter,  this 
pinion  and   the   motor    spur  being,  moreover,  in 


PIG.    3.      MOTOR   OF  MONT  SALEVK  RAILWAY. 

duplicate,  viz.,  one  set  on  each  side  of  the  two 
motors,  as  shown  in  Fig.  3.  Including  the  car- 
wheel  axles,  there  are  no  less  than  nine  axles  to 
each  car  frame,  of  which  the  separate  motor 
frames  carry  the  motor.  Intermediate  gearing, 
and  raclc  pinion  axles. 

In  the  new  cars  the  motors  are  always  coupled 
in  series,  whereas  in  the  first  set  they  are  put  in 
parallel,  which  shows  that,  with  parallel  coup- 
ling, the  motors  were  somewhat  deficient  in  start- 
ing energy.  Nor  is  this  surprising  in  this  case, 
considering  the  excessive  Inertia  of  the  ponderous 
gearing.  The  combined  weight  of  the  two  motors 
per  ne  is  2.0  tons,  of  which  0.0  ton  Is  due  to  the 
armatures;  but,  Including  gearing  and  frames,  It 
is  no  less  than  0  tons,  which,  at  their  joint  maxi- 
mum output  of  100  horsepower,  or  74  kilowatts.  Is 
equal  to  174  pounds  per  kilowatt.  The  present 
double    gearing     and     whole     arrangement     is 


ing  illustrations  are  reproduced  from  Engineering, 
of  London. 


MAINTENANCE  COST  OF  STREETS  IN- 
CREASED BY  CAR  TRACKS.* 


BY  W.  L.    DICKENSON. 

It  is  generally  acknowledged  by  men  familiar 
with  traffic  and  its  injurious  effects  upon  our 
streets,  that  when  a  car  track  is  laid  in  any  ordi- 
nary width  street  It  quickly  increases  the  cost  of 
maintenance  and  makes  It  Impossible  to  keep  the 
road  in  good  condition  to  travel. 

Whatever  road  material  you  use,  be  it  granite 
blocks,  asphalt,  brick  or  crushed  stone,  the  poor- 
est costs  the  most  for  maintenance.  With  the  in- 
troduction of  electricity  as  a  motive  power,  the 
mileage  of  street  car  tracks  is  increasing  rapidly 
and  they  will  soon  have  the  main  arteries  of  our 
cities  and  towns  girdled  with  electric  railways.  I 
have  selected  a  few  macadamized  streets  under 
various  conditions  of  traffic  in  different  parts  of 
the  city  of  Springfield,  Mass.,  of  which  I  can  get 
a  perfect  record  from  the  books  of  the  highway 
department,  for  the  purpose  of  illustration  and 
comparison: 

COMPARATIVE  TABLE    OP    COST. 
BEFORE  TRACKS   WERE   LAID. 


Street 
designation. 

Cost    of    re- 
pairs for  a 
term  of 
years. 

i 

2  ■«  t. 

< 

Qj  3  0) 

t>  a  a 

rim 

Q    '3 

60—  f=l 
03  P  CU 

>  a  ft 

1 

31.0 
21.5 
24.5 
87. 7 
12.8 
22.7 
2<.7 
23.0 
23.0 

$1,499.15 
386.20 
982.37 
770.06 
374.71 
360.69 
3,435.82 
925.70, 
043.67 

14 
21 
19 
23 
28 
19 
12 
6 
10 

$.046 
.028-f 
.033 
.055 
.014 
.0318-)- 
.05S-I- 
.0386-1- 
.03 

$  0134- 
.0119+ 
.012 
.018 
.0097+ 
.0088+ 
.021+ 
.015 
.0115+ 

$213.00 
148  00 

2    

3      

174  00 

4 

5    

290.00 

74  00 

6 

115.00 

8                   

204  00 

9  

158  00 

AFTER  TRACKS  WERE  LAID. 


9. 
10. 


17.0 

$6,332.61 

14 

$.095 

$.051 

16.4 

4,105.83 

14 

.136 

.075 

28.6 

913.01 

1 

.447 

.141+ 

$.502.00 

718.00 

2,360.00 


From  the  foregoing  figures  we  find  that  on  resi- 
dential streets  with  a  moderate  tratlic  and  drive- 
way of  thirty  feet  from  curb  to  curb,  unen- 
cumbered with  street  car  tracks  so  that  the  traffic 
Is  distributed  over  the  entire  surface.  It  is  possi- 
ble to  furnish  the  traveling  public  with  a  good 
surface  of  macadamized  pavement  at  an  average 
annual  cost  of  .013  per  square  yard  for  main- 
tenance. On  the  other  hand,  when  you  put  a 
track  in  the  center  and  confine  the  traffic  to  a 
narrower  space  each  side,  the  horses  and    wagons 

*Krom  Mniiicijxd  Emjineering. 


constantly  traveling  in  the  same  place  will,  with 
the  immense  pressure  per  square  inch  brought  to 
bear,  grind  the  pavement  into  dust  and  mud. 
When  you  place  a  car  track  in  the  center  of  a 
street  it  occupies  a  portion  that  was  originally  in- 
tended, when  the  pavements  were  first  laid,  to 
carry  the  bulk  of  the  traffic.  Under  these  con- 
ditions it  is  not  at  all  surprising  that  on  a  street 
which  receives  but  a  moderate  traffic  the  cost  of 
maintenance  with  no  track  in  the  center  is  in- 
creased from  .013  to  .063  with  a  track  in  the 
center.  These  figures  are  the  average  for  four- 
teen years.  The  average  cost  of  maintenance  on 
Dwight  street  is  .0134,  on  Water  street  .021. 
These  streets  have  no  car  track  In  center,  are  in  a 
business  portion  of  the  city  and  receive  a  heavy 
traffic,  yet  the  cost  of  maintenance  is  small  com- 
pared with  Maple  and  Central  streets,  which  are 
residential  streets.  These  two  streets  have  a  car 
track  in  center  and  receive  only  a  moderate 
traffic,  but  the  average  annual  cost  of  maintenance 
Is. 003  per  square  yard,  or  $010  per  mile.  Sum- 
mer street,  the  approach  to  the  New  England 
freight  depot,  was  macadamized  in  the  summer 
of  1893,  and  is  subject  to  a  very  heavy  traffic, 
though  the  cost  of  maintenance  annually  is  only 
.005  per  square  yard,  while  on  St.  James  avenue, 
macadamized  the  same  year  as  Summer  street, 
and  one  of  the  main  arteries  in  the  residential 
portion  of  the  city,  but  receiving  only  an  average 
traffic,  has  a  car  track  in  the  center,  and  costs 
.141  per  square  yard. 

Of  course,  it  must  be  understood  that  these  re- 
sults are  obtained  by  the  use  of  a  fine  quality  of 
trap  rock  which  comes  from  the  quarries  at  West- 
field  and  Meriden,  Conn.,  and  is  as  good  material 
for  macadamizing  streets  as  there  is  in  the 
country.  Undoubtedly  with  poorer  materials  the 
cost  of  maintenance  would  be  greatly  increased, 
especially  with  the  traffic  confined  to  a  narrow 
space  each  side  of  a  car  track. 

Reviewing  the  lesson  which  the  past  five  years 
have  taught,  I  am  most  firmly  convinced  of  the 
great  necessity  of  street  superintendents  and 
officials  in  charge  of  our  highways  devoting  more 
time  to  the  careful  tabulation  and  recording  of 
all  expenditures,  the  methods  employed  in  laying 
the  pavements,  the  foundation,  width  of  street, 
whether  a  car  track  Is  in  the  center  or  not,  a  record 
of  the  traffic  or  anything  pertaining  to  street  work 
in  general.  This  should  be  so  carefully  done  that 
at  a  very  short  notice  the  actual  cost  of  con- 
struction and  maintenance  or  any  information  re- 
quired about  a  street,  or  any  part  of  a  street, 
could  be  given. 


STREET  RAILWAY  EARNINGS  IN  BUPPALO 
AND  SCRANTON. 

It  is  a  significant  fact  that  street  railway  earn- 
ings, which  a  few  months  ago  showed  sharp  re- 
ductions despite  the  most  rigid  economy  in 
operating,  are  beginning  all  over  the  country  to 
make  a  reverse  exhibit.  Statements  of  earnings 
of  the  Buffalo  Railway  and  the  Scranton  Traction 
companies  are  especially  noteworthy  In  this 
regard,  as  those  for  March,  given  below.  Indicate: 

BUFFALO  BAILWAT   COMPANY 
1894.  1893. 

Gross  earnings $120,009.03    $112,374.81    Inc.      $7,634  18 

Operating  expenses..    71,7.il.73       76,119  93    Dec.       4,398.19 

Net  earnings  $48,287.29    $36,254.92    Inc.    $12,032.37 

SCRANTON  TRACTION  COMPANY. 
1894.  1893. 

Gross  earnings $19,25372     $15,687.61    Inc.      $3,565  11 

Operating  expenses...  11,436.59       10,227.08    Inc.       1,209.51 

Net  earnings $7,816.13       $5,460.63    Inc.      $2,355.60 


Baltimore,  Md  —At  the  monthly  meeting  of  the 
board  of  directors  of  the  City  Passenger  Railway 
yesterday  Engineer  Connett  reported  that  the 
electric  lines  of  the  company  would  be  in  readi- 
ness for  operation  about  May  1.  The  work  of 
building  the  power  house,  laying  new  tracks, 
stretching  the  wires,  etc.,  has  progressed  as  fast 
as  possible  under  the  delays  caused  by  the 
weather  and  other  circumstances. 
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DESTRUCTIVE      EFFECT      OF      ELECTRICAL 

CURRENTS  ON  SUBTERRANEAN 

METAL  PIPES.* 


BY  ISAIAH  H.   PARNHAM. 

For  the  past  j'ear  or  more,  there  have  been  read 
before  water,  gas  and  electrical  engineering  so- 
cieties all  over  this  countrj',  papers  on  the  subject 
of  electrolytic  corrosion  of  water  pipes,  gas  pipes 
'and  lead  cables.  In  fact,  a  meeting  of  such 
societies  is  incomplete  to-daj'  without  some  dis- 
cussion on  this  subject.  It  was,  therefore,  with 
hesitation  and  misgivings,  that  I  considered  the 
written  invitation  from  the  officers  of  the  Institute, 
to  prepare  a  paper' :in  the  "Electrolytic   effect  of 


FIG.    1. 

currents  on  subterranean  gas  and  water  pipes.'' 
A  prominent  officer  of  the  Institute  urged  that  as 
I  was  undoubtedly  the  first  to  discover  and  satis- 
factorily prove  that  this  action  was  destroying 
cables,  I  ought  to  give  the  society  an  account  of 
my  Investigations  and  the  results.  On  this  sug- 
gestion, the  promise  was  made  to  lay  before  you 
such  facts  as  opportunity  would  allow.  If  suffi- 
cient data  may  be  presented  to  form  a  nucleus  for 
the  evening's  discussion,  it  will,  I  am  sure,  be  of 
some  practical  value. 

Early  in  the  summer  of  1891,  some  lead-covered 
telephone  cable  removed  from  wooden  ducts  In 
Boston,  showed  some  very  marked  yet  local  spots 
of  corrosion.  The  cause  of  the  corrosion  was 
generally  attributed  to  acetic  acid  contained  In 
the  wooden  conduit,  which  had,  years  before, 
caused  corrosion  on  a  few  cables  In  certain  sec- 
tions of  the  city.  In  the  case  just  mentioned,  the 
corrosion  was  so  severe,  and  located  in  spots  only, 
that  It  led  me  to  attribute  the  cause  to  electro- 
lytic action  from  the  railway  currents,  and  a 
letter  was  written  to  my  company  to  that  effect. 

A  few  months  later  the  lead  covering  of  a  cable 
(No.  208),  resting  upon  the  ground  In  manhole 
chamber  No.  76,  located  at  the  corner  of  Berkeley 
and  Newbury  streets,  was  found  eaten  entirely 
through  at  the  point  of  contact  with  the  earth. 
I  then  felt  certain  the  cable  had  been  destroyed 
by  the  action  of  the  current.  With  Mr.  W. 
I.  Towne,  my  assistant,  I  proceeded  to  prove  the 
theory. 

We  took  measarements  between  the  cable  and 
the  earth,  the  cable  having  been  repaired  and 
raised  from  the  ground,  and  found  1.5  to  3  volts 
difference  of  potential,  the  cable  being  positive 
to  the  earth.  A  barrel  of  earth  was  procured 
from  an  excavation  In  the  street,  a  metal  plate 
placed  beneath  the  earth  in  the  barrel,  and  two 
short  pieces  of  lead  cable  placed  side  by  side  on 
top  of  the  earth.  The  plate  in  the  bottom  of  the 
barrel  was  then  connected  to  the  negative  side  of 
a  storage  battery  giving  4  volts  potential,  and  one 
piece  of  the  cable  lying  on  the  earth,  was  con- 
nected with  the  positive  pole  of  the  storage  bat- 
tery. The  second  piece  of  cable  In  the  barrel 
was  left  without  electrical  connections.  The 
earth  was  then  saturated  with  water  and  the  cir- 
cuit was  closed,  allowing  the  current  to  pass  from 
battery  to  cable,  to  earth,  to  plate  and  to  battery, 
for  seven  consecutive  days.  The  pieces  of  cable  were 
then  removed  and  the  piece  which  had  been  con- 
nected with  the  battery  was  badly  pitted,  closely 
resembling  the  cable  which  had  been  destroyed, 
while  the  second  piece  of  cable  showed  no  cor- 
rosion whatever,  proving  conclusively  that  a  cur- 
rent such  as  was  found  in  the  manhole,  was 
sufficient  to  cause  the  damage  that  had  been 
found,  and  that  the  corrosion  was  not,  in  the 
case  of  the  experiment  at  least,  due  to  any  acid  or 
salts  in  the  earth. 
Pig.  1  shows  the  barrel  experiment. 

In  addition  to  the  experiment  just  mentioned, 
we  placed  in  the  bottom  of  manhole  chamber  No. 
76,  two  short  pieces  of  cable,  one  of  which  we 
connected  by  a  wire  to  cable  No.  208,  which  had 
been    damaged    by    electrolysis.      (It    should   be 

*A  paper  read  before  the  Ataerican  Institute  of  Elec- 
trical Engineers. 


understood  that  the  damaged  cable  had  been  re- 
paired, and  removed  from  the  bottom  of  the 
chamber.)  At  the  end  of  six  weeks,  the  pieces  of 
cable  were  removed  and  examined.  The  one 
which  had  been  connected  with  cable  No.  208, 
was  deeply  pitted,*  while  the  other  piece  was  free 
from  corrosion. 

These  experiments,  with  several  others  of  mi- 
nor Importance,  satisfied  all  who  were  interested, 
that  electrolytic  action  was  destroylns  cables, 
and  probably  gas  and  water  pipes. 

It  next  became  necessary  to  prove  to  the  elec- 
trician of  the  railway  company  that  the  current 
causing  electrolysis  was  from  the  railway  system, 
and  not  from  a  leak  in  the  Edison  or  some  other 
electric  lighting  system. 

Measurements  were  made  between  the  cables  in 
all  manholes,  and  the  earth  near  the  cables,  for 
voltage  and  direction  of  current.  It  was  found 
that  within  a  radius  of  about  2,000  feet  from  the 
Albany  street  power  house,  cables  were  negative 
to  the  earth,  ranging  from  zero  to  2  volts,  and 
that  outside  of  this  neutral  line,  they  were  posi- 
tive to  the  earth  from  zero  to  13  volts.  This  con- 
dition prevailed  until  a  point  was  reached  near 
the  East  Cambridge  power  house,  when  they 
again  passed  a  neutral  line  and  became  more  and 
more  negative  as  that  power  house  was  ap- 
proached. The  same  conditions  were  found  as 
the  Allston  railway  power  house  was  approached. 
On  obtaining  sufficient  data,  maps  were  drawn, 
showing  voltage  between  cables  and  earth 
throughout  all  sections  of  the  city.  This  Is  shown 
In  map.  Fig.  2. 

In  addition  to  the  figures  placed  beside  the  sev- 
eral routes  of    cable  conduits,  showing  the   direc- 


tion of  current  and  its  pressure,  we  have  colored 
red,  such  portion  of  the  map  where  at  that  time 
we  found  the  cables  positive  to  the  earth.  We 
may  call  the  red  portion  of  the  map,  the  dan  jer 
territory.  These  potential  measurements,  though 
taken  for  other  purposes.  Incidentally  furnished 
all  the  proof  needed  to  convince  one  that  the 
railway  power  was  the  source  of  the  troublesome 
currents. 

At  the  time  the  map  was  made,  and  previously, 
the  railway  was  operating  with  tlie  negative  pole 
of  the  dynamo  to  the  trolley,  the  positive  side 
being  to  the  rails. 

Fig.  3  is  intended  to  Illustrate  this  condition.  It 
ohows  the  passage  of  current  from  the  dynamo  to 
the  rails,  and  the  passage  of  a  portion  of  the  cur- 
rent from  the  rails  to  the  cables  within  the  neu- 
tral or  zero  line,  and  from  cables  to  rails  outside 
of  this  zero  line.  The  danger  of  electrolysis  is 
only  where  the  current  is  leaving  the  cable  or 
pipe  through  the  moist  earth,  hence  the  danger- 
ous district  was  at  this  time  outside  of  the  zero, 
or  neutral  line,  as  shown  both  on  the  map  (Fig.  2) 
and  in  this  Fig.  3. 

Having  outlined  our  early  experience  in  run- 
ning down  this  new  trouble,  we  will  next  mention 
some  of  the  proposed  and  applied  remedies. 
Several  conferences  were  held  for  the  purpose 
of  suggesting  and  discussing  means  for  prevent- 
ing the  destruction  of  the  cables,  at  which  the 
officers  and  experts  of  both  the  railway  and  tele- 
phone companies  were  present,  and   It  should   be 

*The  plumbers  of  Omaha,  Neb,,  apply  the  name  of 
"small-pox  pipe"  to  that  pitted  by  electrolysis. 


said,  that  the  railway  company  In  Boston  has 
shown  a  disposition  to  adopt  any  promising  plan 
for  overcoming  the  evil,  save  perhaps,  the  aban- 
donment of  the  rails  and  earth  as  a  part  of  the 
circuit. 

First:  It  was  proposed  to  remove  all  cables 
from  the  wet  bottom  and  sides  of  the  so-called 
manholes.  It  was  found  very  difficult  to  place 
and  retain  cables  free  from  the  wet  sides,  and 
even  could  this  have  been  accomplished,  the 
action  at  the  mouth  of  the  ducts,  and  within 
them  would  still  have  continued.  They  were, 
however,  all  removed  from  the  bottom  of  the 
manholes. 

Second :  It  was  suggested  that  the  cables  might 
be  connected  to  ground  plates  in  the  manholes, 
and  so  transfer  the  electrolytic  action  to  these 
plates,  and  thus  save  the  cables.  This  experiment 
was  tried  on  an  extended  scale,  but  though  many 
ground  plates  having  a  surface  of  several   square 
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feet  each,  were  connected  with  the  cables  over  a 
large  portion  of  the  city,  it  was  found  that  volt- 
meter readings  taken  between  the  cables  and  a 
point  on  the  earth  a  short  distance  removed  from 
the  ground  plate  In  any  manhole,  gave  nearly  the 
same  pressure  as  before  the  ground  plates  were 
connected. 

In  some  cases,  the  voltage  between  the.  cables 
and  the  earth  was  reduced  35  per  cent;  In  many  oth- 
ers, no  noticeable  reduction  was  made.  The  ground 
plates  were  constructed  from  pieces  of  old  lead 
cable,  6  to  10  feet  in  length  and  embedded  in  the 
wet  earth  at  the  bottom  of  the  manholes.  It  was 
evident  from  this  test,  that  ordinary  ground  plates 
would  not  prove  of  material  advantage  for  pro- 
tecting the  cables. 

Third;  Prof.  EUhu  Thomson  suggested,  among 
other  possible  remedies,  the  placing  of  motor  gen- 
erators at  different  points  along  the  railway  line, 
wherever  the  cables  and  pipes  are  found  to  be  In 
danger,  the  motor  generators  to  be  operated  by 
the  railway  power  current:  the  secondary  cur- 
rent developed  by  these  generators  to  be  utilized 
to  lower  the  potential  In  the  cables  and  pipes  to 
zero,  with  respect  to  the  surrounding  earth  or 
rails.  The  suggestion  included  means  for  auto- 
matically starting  and  stopping  the  generators,  as 
cables  might  become  positive  or  negative  to  the 
rails.  The  motor  generators  would,  so  to  speak, 
pump  the  current  out  of  the  cables  and  force  it 
Into  the  rails  whenever  the  potential  of  the  former 
should  rise  above  zero.  Fig.  4  illustrates  this 
suggestion.  This  plan  has  not  yet  been  put  into 
operation  .so  far  as  I  am  aware. 

Fourth:  Insulating  the  cables  and  pipes  from 
the  earth  was  proposed.  As  some  of  the  worst 
oases  of  corrosion  of  cables  by  electrolysis  oc- 
curred where  they  were  painted  with  asphalt, 
taped,  painted  again,  and  finally  covered  again 
with  a  heavy  braiding  also  saturated  with  asphalt, 
it  was  apparent  that  to  insulate  cables  sufficiently 
to  protect  them  would  be  difficult  and  expensive. 


FIG  4. 

if  Indeed  practically  possible.  To  protect  water 
and  gas  pipes  by  a  suflicient  insulating  jacket  was 
seen  at  once  to  be  impracticable. 

Fifth;  Breaking  the  metallic  continuity  of  the 
cable  sheath  and  pipes  was  proposed.  From  the 
fact  that  severe  action  is  frequently  found  in 
comparatively  isolated  spots,  where  cables  and 
pipes  cross  each  other  or  pass  near  or  across  the 
rails,  It  follows  that  any  system  of  breaking  the 
metallic  continuity,  would  have  to  be  studied 
with  reference  to  the  entire  complicated  system 
of  pipes,  cables  and  rails  ramifying  through  the 
streets  of  a  city.  There  would  also  be  a  difference 
of  potential  between  the  several  sections  of  cable 
or  pipe,  severed  metallically,  tending  to  cause 
electrolysis  at  one  end  of  each  section,  as  Illus- 
trated in  Fig.  5.  In  case  of  water  pipes,  treated 
in  this  manner,  the  action  might  be  expected  on 
the  interior  as  well  as  on  the  exterior. 
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There  appears  to  be  some  evidence  of  such  an 
action  as  this  in  gas  and  water  pipes  where  the 
electrical  continuity  is  partially  broken  by  leaded 
joints.  Fig.  6  shows  an  iron  service  pipe  from 
the  Cambridge  gas  system.  It  will  be  noticed 
that  the  action  is  most  severe  at  points  immedi- 
ately on  either  side  of  the  coupling.  The 
reason  the  corrosion  appears  on  both  sides 
of  the  coupling  in  this  case  is  not 
clear;  it  may  be  due  to  reversal  of  current  on 
the  railway  system.  We  have  observed  other 
specimens  similar  to  this,  which  may  tend  to 
show  that  for  currents  of  low  pressure,  the  re- 
sistance of  joints  materially  ailects  the  results.  I 
will  again  refer  to  this  question  in  connection 
with  potential  differences  in  water  mains. 

Sixth:  My  assistant,  Mr.  Towne,  suggested 
that  the  railway  current  might  be  so  frequently 
alternated,  as  possibly  to  prevent  serious  action 


on  the  pipes  and  cables.  The  theory  was,  that 
before  the  oxygen  gas,  liberated  by  the  current, 
should  have  time  to  attack  the  metal,  the  reversal 
of  the  current  would  disperse  it.  A  careful  ex- 
periment was  conducted,  extending  over  a  period 
of  ten  days,  employing  a  pressure  of  current  of 
from  three  to  seven  volts,  and  alternating  its  di- 
rection at  regular  periods  of  one  minute,  by 
specially  devised  apparatus.  No  material  change 
had  taken  place  in  either  plate  during  this  period 
of  time.  We  then  considered  the  practicability 
of  reversing  the  railway  current  frequently.  It 
seemed  possible  to  reverse  it  once  each  24  hours, at 
a  given  time  in  the  night  when  the  load  is  com- 
paratively light.  To  do  this  in  a  large  system  in- 
volving several  power  stations  would  require 
either  a  loss  of  current  for  a  few  minutes  in  order 
to  guard  against  one  station  reversing  before 
some  other  had  opened  or  reversed  its 
current,  or  would  require  some  elec- 
trical system  connecting  the  several  stations  to- 
gether and  operating  the  reversing  apparatus 
simultaneously.  We  concluded  it  would  be  very 
difficult,  if  indeed  at  all  practicable,  to  reverse 
such  heavy  currents  during  regular  traffic.  We 
then  renewed  the  reversing  experiment,  giving  24 
hour  periods  between  each  alternation,  but  found 
at  the  end  of  two  weeks,  to  our  sorrow,  that  the 
plates  subjected  to  the  action  of  the  current  were 
seriously  electrolyzed.  It  seemed  useless  to 
pursue  this  line  of  work  further  at  that  time. 
When  alternating  current  motors  become  practi- 
cable for  use  on  street  cars,  advantage  may  be 
taken  of  the  fact  that  such  currents  appear  not  to 
cause  electrolysis  to  the  extent  of  Injuring  pipes 
and  cables  exposed  to  them. 

Seventh:  At  about  this  stage  in  the  study  of 
the  problem,  Mr.  Fred  S.  Pearson,  then  engineer 
of  the  West  End  Street  Railway  Company,  made 
two  suggestions  which,  though  separate  in  them- 
selves, and  presented  at  different  dates,  yet  carried 
out    in    conjunction,    have    proved    exceedingly 


also  noted  that  the  cables  near  the  power  house 
which  had  been  from  one  to  two  volts  negative  to 
earth  before  the  change  of  current,  were  now  one 
to  nine  volts  positive  to  earth;  that  Is,  they  were 
raised  higher  above  zero  than  they  had  been  be- 
low zero  prior  to  the  reversal.  Fig.  8  is  a  typical 
representation  of  the  current  flowing  through 
trolley,  car,  rails  and  cables  at  this  time.  It  will 
be  readily  understood  that  with  the  conditions  as 
iUusirated  in  this  figure,  the  electrolytic  action 
would  be  confined  to  the  territory  comparatively 
near  the  power  stations  where  the  current  is  leav- 
ing the  cables  to  reach  the  negative  or  rati  side  of 
the  dynamo. 

Mr.  Pearson  next  suggested  the  plan  of  run- 
ning out  large  copper  conductors  from  the  nega- 
tive side  of  the  dj'namo  and  extending  them 
through  the  dangerous  district,  connecting  them 
at  frequent  intervals  to  the  cables.  Fig.  9  dia- 
grammatically  illustrates  this  plan.  On  the  prin- 
ciple involved  In  Prof.  Thomson's  motor  genera- 
tors, this  low  resistance  conductor  connected 
directly  to  the  dynamo,  was  to  pump  the  current 
from  the  cables  and  so  prevent  Its  passage  into  or 
through  the  moist  earth.  Some  of  us  were  skep- 
tical as  to  the  completeness  of  this  proposed  rem- 
edy. It  seemed  possible  that  even  with  such  a 
good  return  conductor,  some  of  the  current  might 
still  pass  into  and  through  the  earth.  Voltage 
measurements,  however,  at  once  dispelled  the 
doubts,  for  we  found  that  the  cables  measur- 
ing 9  volts  positive  to  earth,  gave  a  reading 
of  33  positive  to  the  return  conductor;  that 
is,  the  return  wire  as   relating    to  the  cables,  was 
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helpful  in  overcoming  the  difficulty,  at  least  so 
far  as  relates  to  telephone  cables.  It  occurred  to 
Mr.  Pearson  first,  that  if  the  railway  current 
should  be  reversed  so  that  the  positive  pole  would 
be  connected  with  the  trolley,  the  danger  of  elec- 
trolysis would  be  removed  from  the  greater  and 
more  scattered  portion  of  the  city,  and  be  brought 
near  the  power  stations  where  it  possibly  could  be 
more  easily  dealt  with.  This  reversal  was  made 
and  the  expected  potential  changes  between  cables 
and  earth  followed.  Fig.  7  is  a  map  of  Boston, show- 
ing the  condition  after  the  reversal  of  current.  The 
red  or  dangerous  portions  In  this  map  correspond  to 
the  white  or  safe  districts  in  the  map,  shown  in  the 
first  of  this  paper  (Fig.  2)  the  only  variation  being, 
that  by  the  reversal,  the  neutral  or  zero  line  was 
thrown  out  a  little  further  from  the  Albany  street 
power  house  than   it  was  located  before.     It  was 


potential  of  these  track  return  wires  varied  con- 
stantly and  was  frequently  above  that  of  the 
earth. 

The  cables  on  the  Boston  side  of  the  draw  of 
West  Boston  bridge,  proved  to  be  positive  to  both 
the  rail  and  the  water,  while  on  the  other  side  of 
the  narrow  draw,  the  opposite  condition  existed, 
showing  at  once,  that  it  was  unsafe  to  assume 
any  neutral  lines  or  potential  difference,  without 
making  measurements  to  determine  the  absolute 
facts. 

So  far,  this  paper  has  dealt  particularly  with 
the  subject  of  protection  of  lead  covered  cables. 
It  might  be  inferred  that  water  and  gas  pipes  can 
be  treated  in  precisely  the  same  manner  with  the 
same  results,  or  as  water  pipes  have  a  much 
greater  sectional  area  of  metal,  it  might   be  pre- 
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FIG.    7. 

at  all  points,  more  negative  than  the  earth  (if  we 
may  be  allowed  the  expression).  The  return  con- 
ductors were  made  up  of  a  large  number  of  No. 
18  copper  wires  formed  into  cables  about  one  inch 
in  diameter,  known  as  conductors  of  .500,000 
circular  mils.  These  conductors  were  extended  in 
each  direction  from  Albany  street  power  house 
entirely  through  this  dangerous  district,  its  long- 
est section  being  about  4,300  feet.  The  cables  in 
every  manhole  within  the  district,  were  connected 
by  several  No.  12  copper  wires  to  the  return  con- 
ductor and  soldered.  On  first  connecting  the 
cables  to  the  return  conductor,  which  took  place 
December  24,  1892,  the  current  was  sufficient  to 
melt  several  stands  of  No.  13  wire.  A  measure- 
ment for  current  flowing  in  the  main  return  con- 
ductor which  was  used  for  relieving  the  cables 
only,  gave  about  500  amperes. 

The  map.  Pig.  10,  illustrates  the  condition  after 
the  Installation  of  the  return  conductor  at  the 
Albany  street  station.  The  red  patch  which  ex- 
isted in  that  locality  is  now  removed,  and  the 
cables  are  all  negative  to  earth.  The  remaining 
red  patches  or  dangerous  sections  were  corrected 
by  taking  similar  means  of  reaching  the  East 
Cambridge  power  house.  In  treating  this  latter 
case,  many  measurements  were  made  to  determine 
whether  or  not  the  railway  return  wires  put  up  to 
take  the  current  in  a  measure  from  the  tracks, 
would  answer  for  a  return  for  the  cables  instead 
of  using  a  special  return  conductor  as  has  been 
employed  at  the  Albany  street  district.  It  was 
found    that    they    would    not   answer,  since  the 
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sumed  that  simply  a  connection  of  such  pipes  to 
the  dynamo  at  the  power  station  would  be  suffi- 
cient to  bring  their  potential  down  to  zero 
throughout  the  dangerous  district.  The  facts  so 
far  coming  to  our  notice,  would  materially  modify 
such  inferences,  and  therefore  should  find  a  place 
here. 

That  iron  pipes  are  as  truly  subjected  to  the 
corrosion  as  lead,  need  not  be  stated  to  the  mem- 
bers of  this  society,  but  for  the  benefit  of  city 
officials  and  others  who  may  read  the  paper.  It 
should  be  plainly  stated  that  they  are  quite  as 
readily  destroyed  by  electrolysis. 

The  city  engineer  of  Milwaukee,  Mr.  G.  H. 
Benzenberg,  has  kindly  sent  me  a  photograph  of 
a  six-inch  iron  water  main,  badly  corroded.  It  is 
the  best  specimen  of  cast-iron  pipe  I  have  been 
able  to  obtain,  although  not  the  most  serious  case 
of  corrosion. 

Mr.  Benzenberg  writes  that  the  trouble  in  that 
city  was  chiefly  noticed  upon  the  six-inch  water 
main  extending  100  feet  on  each  side  of  a  point 
opposite  the  railway  power  station.  Services  en- 
tering this  main  were  also  destroyed,  and  all  were 
renewed  three  times  during  the  past  two  years. 
He  states  further,  and  I  quote  his  own  words,  "at 
other  points  where  power  houses  were  estab- 
lished thereafter,  the  mains  were  immediately 
connected  by  extra  heavy  copper  wires  with  the 
generator;  we  have  had  no  trouble  with  them  so 
far." 

Mr.  O.  H.  Tripp,  engineer  at  Rockland,  Me., 
recently  furnished  me  with  a  specimen  of 
wrought-lron  pipe  destroyed  In  five  months;  the 
fact  is  of  special  Interest  as  it  comes  from  a  city 
having  but  a  small  railway  system. 

In  Boston,  there  have  been  water,  as  well  as 
gas  service  pipes  corroded  through  by  electrolysis. 
I  have  not  learned  of  any  mains  having  burst 
from  this  cause.  Measurements  of  water  pipes 
In  the  city  Indicate  they  are  still  In  danger,  not- 
withstanding several  thoroughly  made  con- 
nections with  the  pipes  at  the  power  station;  the 
same  is  true  In  Cambridge,  Mass.     This  leads  me 
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FIG.  y. 

to   call    attention    to    an    interesting    series    of 
inquiries. 

The  engineer  of  the  Water  Board  at  Rochester, 
N.  Y.,  suggested  to  me,  a  short  time  ago,  while 
looking  Into  the  question  of  electrolytic  action 
upon  the  pipes  in  that  city,  that  possibly  there 
might  be  sufficient  resistance  in  the  joints  of  the 
water  mains  to  cause  an  action  upon  the  lead  ring 
which  forms  the  connection  between  sections  of 
pipe.  He  stated  that  not  unfrequently  there  Is 
found  a  film  of  moisture  between  the  pipe  and 
this  lead  ring,  and  as  the  pipes  are  coated  with  a 
preparation  of  tar  or  asphalt  on  both 
the  inner  and  outer  surfaces  before  they 
are  laid,  there  o might  be  a  poor  electrical 
connection.  Without  having  made  any  In- 
quiries or  tests  upon  this  point.  It  seems  to 
me  probable  that   the  careful    calking    which  Is 
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given  these  lead  rings,  would  form  in  some  por- 
tion of  each  joint  a  good  electrical  connection; 
that  is,  one  of  very  low  resistance.  Recent  meas- 
urements, however,  made  in  Boston,  and  others 
made  in  Albany,  during  the  latter  part  of  March, 
this  year,  convince  me  thit  there  is  a  very  appre- 
ciable resistance  in  such  joints. 

Fig.  11  will  Illustrate  tiie  conditions  at  Albafly. 
We  found  the  negative  side  of  the  dynamo  to  be 
connected  with  the  rails,  and  with  ground  plates 
In  old  wells;  no  connection  had  been  made  with 
water  or  other  pipes.  Directly  In  front  of  the 
power  station  the  voltmeter  indicated  a  pressure 
of  20  volts  between  water  pipe  (an  8-inch  cast  iron 
pipe)  and  the  rail,  the  pipe  being  positive.  A 
reading  taken  about  300  feet  in  either  direction, 
up  or  down  the  street.  Indicated  about  18  volts. 
At  a  point  1,200  feet  north,  the  reading  was  low- 
ered to  12  volts.  We  then  connected  the  rail  side 
of  the  dynamo  to  the  street  hydrant  and  took  new 
readings,  finding  1  volt  at  the  station,  7  volts  at 
30O  feet  distant,  the  same  south,  and  8  volts  at  a 
point  1,200  feet  north. 

These  measurements,  with  similar  indications 
in  Boston,  show  plainly  that  there  is  a  very  ap- 
preciable resistance  In  the  water  main  joints.  At 
the  same  time  the  measurements  give  fair  evi- 
dence that  the  dlft'erence  of  voltage  between  any 
two  sections  of  water  pip3  is  very  small.  The  In- 
terested parties  at  Albany  have  kindly  consented 
to  allow  any  facts  or  figures  obtained  there  in  ref- 
erence to  this  subject  to  be  placed  in  this   paper. 

Fig.  12  Is  a  photograph  of  a  piece  of  service  pipe 
at  Albany. 

A  few  measurements  made  through  the  danger 


FIG.  10. 

district  will  be  of  Interest.  The  station  is  situ- 
ated near  the  southern  extremity  of  the  city.  The 
danger  district  extends  north  about  one  mile,  and 
over  this  portion  of  the  district  the  following  fig- 
ures were  obtained.  They  were  taken  at  nearly 
uniform  distances  of  about  500  feel,  beginning  at 
the  station. 

MEASUREMENTS   IN   THE  DANGBE   DISTRICT. 

At  Station,           Cable  to  Earth                  Positive  12  volts. 

'■      '■  Rail       "  35  " 

Water''     -         "  20  " 

.500  ft.  North          Cable"  Earth •'  10  " 

■'       ■'                      "     "  Track "  22  " 

"       ••                 Water"       "     "  12  " 

1,000   '•                  Cable"  Earth "  6  " 

"      "  Track  "  18  " 

Water"       ■      "  12  " 

1,500   "                   Cable"  Earth "  8  " 

"    "  Rail    "  18  " 

Water"     "       "  18  " 

2,000   "                   Cable"  Earth "  8  " 

"    "  Rail    "  16  " 

2,500   "                        "    "  Earth "  6  " 

"    "  Rail    "  13  " 

Water"     "       "  8  " 

3,000  "                   Cable"  Earth "  4  " 

"                        "    "  Rail    "  11  " 

3.500   "                        "    "  Earth "  3  " 

"    "  Ball    "  12  " 

"       "                  Water"     "       "  7  " 

4.000  "                   Cable"  Earth "  3  " 

"    "  Rail    "  8  " 

4,500   "                        "    "  Earth "  1  " 

"    "  Rail    "  1  " 

"       "  Water"      "      Negative  1  " 

6,000   "  Cable"  Earth Positive    \i  " 

"    "  Rail    "  Vz  " 

It  is  proposed  at  Albany  to  extend   large   wires 


(0000)  through  the  dangerous  district,  one  wire 
for  each  system  of  pipes,  connecting  the  pipes  to 
them  at  frequent  intervals. 

It  is  probable  that  the  remedy  which  has  been 
applied  to  telephone  cables  in  some  cities,  has  been 
the  more  positive  from  the  very  failure,  so  far,  to 
thoroughly  protect  the  other  systems  of  pipes 
against  electrolytic  action.  Fig.  9  (already  shown) 
may  assist  to  a  clear  understanding  of  this.  The 
cables  are  here  shown  connected  by  a  large  wire 
to  the  dynamo,  while  water  pipes  are  not  so 
treated.  Therefore,  the  current  which  enters  the 
water  pipes  at  points  outside  the  danger  district 
passes  to  the  neighborhood  of  the  power  station, 
and,  in  leaving  them  there,  raises  the  potential  of 
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the  earth  about  the  cables.  In  other  words,  the 
current  flows  from  the  water  pipes  to  the  ground 
and  thence  to  the  cables  in  order  to  reach  the 
dynamo. 

Connecting  any  one  system  of  pipes  to  the 
dynamo,  will,  in  measure,  protect  other  systems 
of  pipes,  but  connecting  all  systems  reduces  the 
certainty  or  margin  of  certainty  of  protection  to 
any  one  system.  This  will  be  apparent  from  a 
little  study  of  Fig.  9  just  referred  to. 

When  all  cables  and  pipes  in  the  danger  district, 
are  connected  by  sufficlenily  large  conductors  to 
drain  them,  a  careful  adjustment  In  resistances 
in  these  several  conductors  may  be  found  neces- 
sary In  order  to  insure  a  balance  between  the  sev- 
eral systems  of  pipes.  It  may  lead  to  the  necessity 
of  reducing  the  carrying  capacity  of  the  conduct- 
or returning  to  the  dynamo  from  the  rails  them- 
selves. 

The  question  has  already  arisen,  and  It  doubt- 
less win  be  repeated  here, — "How  small  a  differ- 
ence of  potential  between  pipe  and  earth  will 
cause  electrolytic  action?"  In  reply  to  this,  it 
may  be  stated  that  some  of  the  worst  cases  of 
corrosion  In  Boston,  have  occurred  where  the 
difference  was  but  one  and  one-half  volts.  Mr. 
A.  T.  Wells,  of  Chicago,  in  describing  to  me  an 
examination  of  some  of  the  first  cases  In  Cincin- 
nati, states  that  the  "difference  of  potential 
between  the  cables  and  the  rail,  was  never  more 
than  one-half,  and  usually  less  than  one-quarter 
volt."  Such  a  dirt'erence  between  cable  and  rail 
would  mean  a  much  less  difference  between  cable 
and  earth,  where  electrolysis  takes  place.  Mr. 
John  C.  Lee,  of  Boston,  has  experimentally  caused 
the  corrosion  on  lead  and  Iron  by  a  difference  of 
potential  of  iJ„  volt. 

These  facts  certainly  inrlioate  that  but  a  very 
small  pressure  is  necessary  to  produce  the  action 
and  should  dispel  the  numerous  statements  that 
well  bonded  rails  or  a  large  amount  of  rail  return 
wires  will  alone  overcome  the  trouble.  In  some 
cities,  where  electrolysis  is  in  progress  to-day,  the 
return  copper  nearly  equals  that  of  the  trolley 
feed  wire  system.  We  cannot  force  the  current 
to  take  one  path  exclusively  when  others  are  open 
to  it. 

The  facts  given  above,  with  others  similar, 
though  not  enumerated,  lead  me  to  these  conclu- 
sions; 

1st,  All  single  trolley  railways  employing  the 
rails  as  a  portion  of  the  circuit,  cause  electrolytic 
action  and  consequent  corrosion  of  pipes  in   their 


PIG   13. 

immediate  vicinity,  unless  special  provision  Is 
made  to  prevent  It. 

2nd,  A  fraction  of  a  volt  difference  of  potential 
between  pipes  and  the  damp  earth  surrounding 
them,  is  sufficient  to  Induce  the  action. 

3rd,  Bonding  of  rails,  or  providing  a  metallic 
return  conductor  equal  in  section  area  and  con- 
ductivity to  the  outgoing  wires,  is  insufficient  to 
wholly  prevent  damage  to  pipes. 

4th,  Insulating  pipes  sufficiently  to  prevent  the 
trouble  is  Impracticable. 

oth.  Breaking  the  metallic  continuity  of  pipes 
at  suflRclently  frequent  intervals.  Is  impracti- 
cable. 


6th,  It  is  advisable  to  connect  the  positive  pole 
of  the  dynamo  to  the  trolley  lines. 

7th,  A  large  conductor  extending  from  the 
grounded  side  of  the  dynamo,  entirely  through 
the  danger  territory  and  connected  at  every  few 
hundred  feet  to  such  pipes  as  are  In  danger,  will 
usually  ensure  their  protection. 

Sth,  It  is  better  to  use  a  separate  conductor  for 
each  set  of  pipes  to  be  protected. 

9th,  Connection  only  at  the  power  station,  to 
water  or  gas  pipes,  will  not  insure  their  safety. 

10th.  Connection  between  the  pipes  and  rail, 
or  rail  return  wires,  outside  of  the  danger  district, 
should  be  carefully  avoided. 

11th.  Frequent  voltage  measurements  between 
pipes  and  earth  should  be  obtained,  and  such 
changes  in  return  conductors  made,  as  the  meas- 
urements Indicate. 

In  closing  this  somewhat  rambling  paper,  I  can 
do  no  better  than  use  words  which  will  remind 
you  of  Patrick  Henry:  "eternal  vigilance"  will  be 
the  "price"  of  pipes  and  cables  where  conditions 
favorable  to  electrolysis  exist. 


ELECTRIC  RAILWAY  MOTORS:    THEIR  CON- 
STRUCTION AND   OPERATION. 


BY  NELSON  W.  PERRY. 

(Fiflefnth  Article.) 
MULTIPOLAR    FIELDS. 

Referring  to  Fig.  43  we  see  how  an  unbroken 
Iron  ring  may  be  wound  so  as  to  have  four  distinct 
poles.  In  practice.  It  is  desirable  to  have  as  lit- 
tle air  space  between  these  polar  surfaces  and  the 
armature  as  possible  and  for  this  purpose,  the 
ring  which  is  to  become  our  multlpilar  maenet 
is  cast  with  extensions,  called  pole  pieces,  extend- 
ing inwardly  and  the  magnetizing  colls  are  wound 
upon  these  extensions.  Fig.  49  shows  this  ar- 
rangement for  a  four  pole  field,  also  the  directions 
taken  by  the  lines  of  force.  It  is  clear  that  In  a 
four  pole  magnet  we  have  the  exact  equivalent  of 
two  simple  magnets,  and  a  wire  on  the  surface  of 
an  armature  revolving  in  this  field  will  pass  In 
one  revolution  four  poles.  As  It  sweeps  by  the 
first  north  pole  it  will  generate  a  maximum 
electromotive  force  In  a  given  direction.  This 
will  decrease  until  it  gets  half  way  between  the 
north  and  south  poles  where  it  will  become  zero 
and  change  its  direction.  That  is,  it  will  come  to 
the  point  where  the  currents  must  be  oommu- 
tated  in  order  to  maintain  them  in  the  same  di- 
rection. From  this  point  until  it  passes  the  adja- 
cent south  pole  the  generated  electromotive  force 
will  be  Increasing.  It  then  idecreases  until  it  is 
zero  at  a  position  half  way  between  the  south 
pole  and  the  next  north  pole  where  it  must  be 
commutated  again  and  so  on  until  the  armature 
has  made  a  complete  revolution.  Thus  in  a  four 
pole  field  the  currents  in  the  armature  wires  in 
every  revolution  reach  a  maximum  four  times, 
instead  of  twice  as  in  the  two  pole  field — once 
every  time  they  pass  a  polar  surface,  they  also 
become  zero  and  change  their  direction  four 
times— midway  between  the  poles, and,  If  the  cur- 
rents are  to  be  maintained  continuously  In  the 
same  directions  they  must  be  commutated  when- 
ever these  changes  of  direction  occur.  There  will 
therefore  be  required  four  brushes  in  this  case 
Instead  i  of  two.  In  a  six  pole  field  there 
will  be  six  reversals  and  there  must  be 
six  brushes,  and  so  on,  two  additional 
brushes  must  be  added  for  every  additional 
pair  of  poles  introduced  into  our  field.  In  Fig.  50 
is  shown  the  arrangement  of  the  brushes  in  a 
four  pole  machine — the  ring  winding  being  used 
for  illustration  as  being  simpler  for  the  purpose. 
In  the  bipolar  (two  pole)  field  it  will  be  remem- 
bered that  the  positive  brush  was  placed  diamet- 
rically opposite  the  negative  brush.  In  the  four 
pole  field  this  is  not  so,  because  the  north  pole  of 
the  magnet  Is  not  opposite  the  south  pole.  They 
are  at  right  angles  to  each  other  and  therefore  in 
order  that  the  brushes  maj'  have  the  same  posi- 
tion relative  to  the  field  that  they  had  before,  viz., 
at  right  angles  to  them,  they  are  In  the  four  pole 
field  at  right  angles  to  each  other  also.  It  will  be 
seen  from  Fig.  .50  that  the  positive  and  negative 
brushes   alternate  and  by  connecting  two  circuits 
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In  the  proper  way  to  these  brushes  we  would  have 
two  Independent  currents.  In  fact  while 
In  the  four  pole  field  we  have  practic- 
ally two  separate  bipolar  magnets,  we  also 
have, when  a  single  armature  is  added,  practically 
two  distinct  generators  or  motors.  Or,  as  is  more 
usually  the  case  these  two  independent  circuits 
are  united  into  one  and  we  have,  if  everything  is 
properly  arranged  and  proportioned,  a  single  ma- 
chine equivalent  to  the  output  of  the  two  con- 
sidered separately.  It  is  evident  that  this  can  be 
accomplished  by  connecting  the  two  positive 
brushes  (those  marked  X)  together  and  to  one  end 
of  the  circuit  and  the  two  negative  brushes  (those 
marked  — )  to  the  other  end  of  the  circuit,  and  in 
large  multipolar  gener..tors  this  is  usually  the 
method  employed— ail  of  the  brushes  from  which 
the  current  is  coming  being  connected  together, 
(the  positive  brushes,)  and  all  of  those  into  which 
the  current  is  pissing,  (the  negative  brushes) 
being  connected  together,  and  these  are  attached 
to  the  positive  and  negative  terminals  of  the  line 
circuit. 

When  the  brushes  of  the  same  kind  are  thus 
connected  together  the  electromotive  force  of  the 
whole  armature  is  simply  that  of  any  of  the  sets 
of  coils  from  one  positive  brush  to  the  adjacent 
negative  brush.  In  the  diagram,  Pig.  50,  the 
coils  of  the  four  quarters  of  the  armature  are  in 
multiple  arc  with  each  other,  and  since  there  are 
therefore  four  paths  of  the  same  size  for  the  cur- 
rent, the  resistance  ofi'ered  to  the  passage  of  the 
current  is  only  one-fourth  what  it  would  be  if  the 
coils  of  all  four  were  In  series,  or  If  the  coils  on 
one-half  the  armature  were  in  parallel  with  those 


We  will  have  noticed  another  advantage  In 
multipolar  machines.  In  discussing  bipolar  ma- 
chines, it  was  stated  that  in  any  given  case  the 
electromotive  force  generated  by  a  coll  revolving 
in  a  mignetic  field  depended  upon  the  number  of 
revolutions  it  made  per  minute  in  that  field,  or  in 
other  words,  upon  the  rapidity  with  which  it  cut 
the  lines  of  force.  We  have  just  seen 
that  in  a  four-pole  field  the  coil 
cuts  the  lines  of  force  twice  as  often 
in  each  revolution  as  It  does  in  a  bipolar  field. 
The  armature,  therefore,  need  revolve  only  lialf 
as  fast  in  a  four-pole  field  as  in  one  of  two  poles, 
to  produce  the  same  output,  and  thus  we  are  en- 
abled to  make  slow-speed  generators.  The  same 
may  be  said  of  motors,  and  it  will  have  been  ob- 
served that  all  slow-speed  motors,  such  as  the 
gearless  motors,  are  i^rovided  with  multipolar 
fields.  The  philosophj-  of  this,  simply  stated,  is 
that  if  a  given  current  fed  to  a  motor  having  two 
poles  will  give  it  at  any  specified  speed  a  given 
power,  the  same  current  acting  upon  a  motor  with 
four  poles  would  produce  a  motor  practically 
equivalent  to  two  machines  of  the  bipolar  type, 
and  as  the  power  of  a  motor  is  also  dependent 
upon  its  speed,  a  four-pole  motor  will  produce  the 
same  power  at  half  the  speed  of  a  similar  motor 
with  only  two  poles. 

Thus  far  we  have  said  nothing  as  to  how  we 
get  the  magnetism  in  our  field  magnets.  We  have 
assumed,  however,  that  they  are  electromagnets, 
viz.,  that  the  field  magnets  are  made  of  soft  iron 
and  have  no  magnetism  of  their  own,  but  are 
converted  into  magnets  by  passing  electric  cur- 
rents  through   coils  of  insulated   wire   properly 


on  the  other  half,  as  would  be  the  case  were  this  a 
bipolar  field  and  there  were  but  two  brushes. 

Referring  again  to  Fig.  50,  since  In  a  four-pole 
field  the  opposite  poles  are  alike,  the  colls  on  the 
armature  diametrically  opposite  to  each  other  as 
they  sweep  by  these  poles  will  always  have  elec- 
tromotive forces  generated  in  them  in  the  same 
direction.  This  being  the  case,  we  can  connect 
the  diametrically  opposite  coils  with  each  other, 
either  in  series  or  In  multiple,  so  that  they  prac- 
tically form  but  one  coil,  and  by  bringing  the 
ends  of  this  coil  to  the  proper  commutator  blocks 
again  reduce  the  number  of  brushes  to  two.  In 
this  case  the  brushes  will  be  most  conveniently 
located  at  right  angles  to  each  other,  about  half 
way  between  a  north  pole  and  its  two  adjacent 
south  poles,  or  between  a  south  pole  and  its 
two  adjacent  north  poles.  It  is  evident  that  if 
opposite  coils  be  connected  in  series  the  electro- 
motive force  generated  will  be  doubled,  while  the 
resistance  Is  also  doubled,  and  if  they  are  con- 
nected in  parallel  the  electromotive  force  will  be 
that  of  either  coil  alone,  while  the  current  will  be 
doubled  and  the  resistance  halved.  This  method 
of  connecting  together  the  opposite  coils  of  an 
armature  in  a  multipolar  field  Is  the  usual  one  in 
multipolar  street  car  motors,  for  the  reason  that 
It  reduces  the  number  of  brushes,  which  is  a  very 
desirable  accomplishment,  and  also  enables  the 
brushes  to  be  more  conveniently  located  for  In- 
spi.'Ction  than  would  otherwise  be  possible. 


AHD  50. 


wound  around  them,  and  this  is  now  the  univer- 
sal practice  in  all  but  very  small  generators.  Per- 
manent magnets  made  of  very  hard  tempered 
steel  might  be  used  however,  but  as  a  permanent 
magnet  can  never  be  made  so  strong  as  an  electro- 
magnet of  the  same  size,  and  for  other  equally 
good  reasons,  which  need  not  be  mentioned  here, 
the  latter  are  preferred.  The  earlier  dynamos 
were,  however,  frequently  constructed  with  per- 
manent magnets.  Such  machines  are  properly 
called  magneto-i'ketric  machines.  Examples  of 
magneto-electric  machines  are  found  in  the  appa- 
ratus employed  in  the  telephone  fixtures  for  ring- 
ing up  the  exchange.  In  the  call  box  will  be 
found  a  strong  permanent  magnet  between  whose 
poles  there  revolves  a  small  iron  bobbin  (arma- 
ture) wound  with  fine  wire.  As  this  is  rotated  by 
turning  the  crank  it  generates  alternating  cur- 
rents which  pass  over  the  line  and  ring  the  bells. 
It  would  be  a  simple  thing  to  attach  a  commuta- 
tor to  the  armature  which  would  convert  the  al- 
ternating currents  Into  direct  currents  as  already 
described,  but  the  telephone  call  bell  has  been 
adapted  to  alternating  currents,  so  that  the  com- 
plication of  commutators  is  not  necessary. 

Another  method  of  obtaining  our  magnetism  is 
to  construct  our  fields  of  soft  Iron  and  wind  them 
with  colls  and  connect  these  colls  with  some  inde- 
pendent source  of  electricity  such  as  a  large 
battery  or  another  dynamo.  When  the  current 
Hows  through  the  coilsot  course  the  fields  become 


highly  magnetized  as  we  have  seen.  A  machine 
whose  fields  are  thus  e.xcited  is  called  a  separately 
excited  dynamo.  This  method  has  some  advan- 
tages, chief  of  which  is  that  the  exciting  current 
coming  from  a  separate  source  is  entirely  inde- 
pendent of  the  fluctuations  of  current  in  the  trollej' 
circuit  which  would, if  current  from  the  latter  were 
added,  produce  similar  variations  in  the  magnet- 
ism of  the  fields  which  would  in  turn  still  further 
complicate  matters.  It  has  the  disadvantage,  how- 
ever, of  requiring  a  separate  machine  for  this 
purpose,  which  In  very  small  plants  would  be 
scarcely  warranted  by  the  attendant  advantages. 
In  large  electric  power  stations  it  is  quite  custom- 
ary to  find  a  small  machine  used  solely  for  this 
purpose,  its  current  being  employed  to  excite  the 
fields  of  all  generators  in  the  plant. 


AJAX    LINE    SECTION     SWITCH. 


Many  electric  railways  have  been  built  and 
operated,  without  any  means  of  disconnecting  a 
part  from  the  rest  of  the  line,  or  of  dividing   the 


AJAX   LINE    SECTION     SWITCH. 

entire  system  into  sections;  but  the  operators  have 
sooner  or  latter  discovered  the  convenience,  or 
necessity  of  inserting  section  insulators  and 
switches,  so  that  certain  sections  of  the  trolley 
wire  might  be  cut  out  of  circuit  for  repairs,  or 
during  the  progress  of  a  fire. 

For    this    purpose    a    modfication  of   the  Ajax 
switch  has  been  designed,  which,  when   mounted 


AJAX  SWITCH,    OPEN     IN   BOX. 

In  a  neat  wooden  box,  1.3x6x61  inches,  (outside 
dimensions)  will  occupy  a  minimum  of  space  on 
theipole.  This  is  the  most  compact  form  of  the 
Ajax  switch  yet  designed,  and  it  is  calculated  to 
maintain  the  claims  to  superiority  in  conductivity 
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and  breaking  capacity  for  which  the  Ajax 
switches  are  justly  noted.  The  capacity  of  the 
switch  is  200  amperes.  In  some  cities,  an  ordi- 
nance compels  the  railway  companies  to  so 
arrange -their  circuits  that  no  section  of  trolley 
wire  shall  embrace  more  than  two  blocks  of  con- 
tinuous oondiictor,  and  that  each  section  shall  be 
controlled  by  a  switch  placed  within  easy  reach 


grooves  for  1-inch  manilla  rope  and  transmits 
400  H.  p.  The  water  Is  discharged  from  the  flume 
through  two  cast-iron  quarter  turns,  to  which  are 
connected  the  wrought  iron  draft  tubes.  The  water 
wheels  are  regulated  by  means  of  the  Replogle 
electric  governors,  which  control  both  the  supply 
and  discharge  of  the  wheels. 
The  Ithaca  Street   Railway   Company  has  two 


can  be  placed  in  a  car,  thus  giving  a  greater  seat- 
ing capacity.  With  the  exception  of  the  cover- 
ing, these  seats  are  made  entirely  of  metallic  ma- 
terial. A  special  point  in  its  favor  from  a 
sanitary  point  of  view  is  that  it  has  an  open  base 
so  that  there  is  no  lodging  place  or  storage  for 
dust  provided.  No  upholstery  is  needed,  as  the 
seats  may  be  covered  with  rattan,  leather  or  car- 
peting. The  illustrations  show  the  seats  as 
adapted  for  steam   roads,  but    thej'  are    made  of 


AMERICAN   TUKBIKES. 

of  the  firemen.  Even  where  such  provision  for 
the  convenience  of  the  firemen  is  not  compulsory, 
it  will  be  found  an  adventage  to  the  railway 
companies  to  adopt  such  a  system  on  thickly 
settled  streets;  for  without  the  section  switch  at 
hand,  the  firemen  will  soon  learn  to  use  their  clip- 
pers or  axe  to  sever  the  wires,  rather  than  work 
among  heavily  charged  conductors,  so  that  the 
section  switch  may  be  termed  an  economizer  of 
repairs,  as  well  as  a  preventive  of  delays  to 
traffic.  These  switches  are  made  by  C.  S.  Van 
Nuis,  of  New  York  City. 


AMEillCAN    TTTEBINES  IN    STREET    RAIL- 
WAY WORK. 


The  outfit  in  the  accompanying  cut  represents 
a  pair  of  30-inch  American  turbines  placed  in 
flumes  5  feet  diameter,  5  feet  and   3  inches  long, 


FIG.    1.      HARTFORD   WOVEN   WIRE   SEAT. 

made  of  |-inch  tank  steel,  with  cast  iron  heads 
and  mouth-piece  for  attaching  supply  pipe  42 
Inches  in  diameter.  The  flume  is  supported  by 
two  steel  I  beams  20  feet  long,  with  cast  iron 
cross  ties  for  connecting  I  beams,  and  brackets 
for  bolting  down  the  flume.  These  wheels  are 
working  under  an  actual  fall  of  94  feet,  and  the 
power  Is  transmitted  vertically  from  the  water 
wheel  shaft  to  a  line  shaft  by  means  of  a  rope 
drive.  The  driving  sheave  pulley  on  the  water 
wheel    shaft    is  40    Inches  in    diameter  with  30 


MOTOR  DRIVEN  LATHE. 


pairs  of  horizontal  turbines  of  the  same  size, 
placed  adjoining  one  another,  and  the  water  is 
brought  to  both  flames  through  a  wrought  iron 
supply  pipe  00  inches  diameter,  nearly  sLx:  hun- 
dred feet  long.  The  main  supply  pipe  ends  in  a 
standplpe  made  of  oast  iron  in  the  shape  of  a 
letter  "T,"  with  inlet  pipe  60  inches  in  diameter 
and  outlet  pipes  43  inches  in  diameter.  The  sup- 
ply pipes  leading  to  the  flumes  are  furnished  with 
Ludlow  valves  for  shutting  off  and  on  the  water. 
The  turbines  are  manufactured  by  the  Dayton 
Globe  Iron  Works  Company  of  Dayton,  O. 


the  same  style  for  use  on  electric  cars.  In  these, 
however,  the  base  of  the  seat  arm  curves  in  to 
allow  trap  doors  to  open  over  the  motors. 


MOTOR  DRIVEN  ENGINE  LATHE. 


HARTFORD  WOVEN  WIRE  CAR  SEATS. 


The  accompanying  illustrations  show  the  high 
backed  tilting  oar  seats  manufactured  by  the 
Hartford  Woven  Wire  Mattress  Company,  of 
Hartford,  Conn.     The  seats  are  made  with  patent 


We  present  herewith  a  lathe  in  which  the  de- 
sign includes  an  electric  motor,  taking  the  place 
of  the  usual  cone  pulley.  The  lathe  is  reversed 
and  the  speed  regulated  by  the  movement  of  rod 
A,  this  with  the  back  gears,  arranged  as  usual, 
giving  not  only  a  much  wider  range  of  speeds 
than  can  be  obtained  by  cone  pullej',  but  a  much 
more  finely  graduated  speed;  in  fact  the  speed 
may  be  anything  from  the  highest  to  the  lowest 
desired. 

The  armature  of  the  motor  is  wound  on  a  phos- 
phor bronze  spider  with  a  carrier  disk  which  re- 
volves freely  on  a  spindle  thesame  as  a  cone  pulley. 


^ 


HARTFORD  WOVEN   WIRE   SEAT. 


reversible  backs,  with  woven  wire  seat  and  back 
cushion  springs.  Fig.  1  shows  the  method  of 
reversal  of  the  back  cushion  and  the  tilting  of 
the  seat  cushion,  while  Fig.  3  shows  the  reversing 
arrangement  as  well  as  the  open  woven  wire  mesh 
work  of  the  seat  cushion,  which  allows  a  free 
escape  for  dust  and  complete  ventilation  for  the 
Seat  cushion.  The  claim  is  made  for  these  seats 
that  less  space  is  occupied  in  reversing  them  than 
for  any  other  seat  on  the  market.  For  this  rea- 
son, it  is  claimed  that  a  greater  number  of   seats 


It  is  surrounded  by  pole  pieces  inclosed  in  housin 
the  lower  half  of  which  is  cast  in  one  piece  with 
head  stock  proper, to  which  the  upper  half  is  sub- 
stantially fitted  and  secured  by  means  of  four 
bolts.  This  construction  forms  what  is  known  as 
an  iron  clad  motor,  entirely  free  from  external 
magnetism.  This  is  necessary  in  order  to  keep 
small  particles  of  steel  and  iron  from  adhering  to 
the  lathe,  making  it  impossible  to  keep  it  clean. 

Among   the   advantages  secured   by    such    an 
application   of    electricity  are   that  tools  may  be 
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placed  independently  of  fixed  conditions  over- 
head, suoli  as  shafting,  cranes,  etc.,  and  with  re- 
gard to  the  arrangement  best  suited  to  handle  the 
product  most  convenient!}'  and  the  operator  has 
the  best  control  of  his  machine,  especially  when 
a  variable  speed  Is  necessary. 

The  head  screw  is  placed  on  the  inside  of  the 
bed,  directly  under  the  front  V,  and  is  inclosed  in 
a  brass  tube,  protecting  it  from  dust  and  chips. 
In  this  position  It  takes  hold  of  the  carriage  di- 
rectly under  the  line  of  strain,  and  obviates  that 
twisting  tendency  which  Is  so  common  in  lathes 
where  the  screw  is  placed  on  the  outside  of  the 
bed.  All  the  feeds  of  the  carriage  can  be  thrown 
in  and  out  or  reversed  from  the  front  of  the 
apron.  This  is  a  particularlj'  desirable  feature 
Inasmuch  as  the  operator  is  not  compelled  to 
leave  his  work,  and  it  does  away  with  the  com- 
plicated gearing  in  the  head-stock.  The  carriage 
is  ^provided  with  a  stop,  which  throws  out  the 
feed  automaticallj',  and  may  be  set  at  any  point 
along  the  waj'S.  This  is  very  convenient  for 
turning  or  boring  a  given  length,  and  also  prevents 
the  lathe  from  being  damaged  by  anj'  careless  ness 
of  the  operator.  The  spindle  is  hollow  and  of 
large  diameter;  the  boxes  are  made  from  the  best 
phosphor  bronze,  and  are  provided  for  taking  up 
wear. 

This  lathe  was  built  by  The  Lodge  &  Davis 
Machine  Tool  Companj'  of  Cincinnati,  O.,  which 
is  giving  special  attention  to  equipping  the  vari- 
ous classes  of  machine  tools  it  is  building  with 
electric  motors.  The  motors,  which  are  furnished 
by  the  Card  Electric  Motor  and  Dynamo  Company 
of  the  same  place,  are  simple,  substantial,  and  of 
sufficient  capacity  for  maximum  load,  entirely 
free  from  complication  and  requiring  very  little 
attention  in  use. 


strain  to  the  wearing  parts  of  the  machine,  all  of 
which  are  so  designed  as  to  be  of  the  simplest  form, 
and  most  handy  for  manipulation.  The  cutters 
are  held  in  the  center  of  the  cutter  slide  so  that 
all  wear  is  equally  distributed.  But  two  belts  are 
used,  one  from  the  main  shaft  to  the  countershaft 
and  one  from  the  countershaft  to  the  machine. 
No  belt  tightener  or  cone  pulleys  being  required, 
variations  of  speed  and   feed    are  obtained  by  the 


PAETS    OF     THE    G.    E.    800    MOTOR. 


The  standard  General  Electric  railway  motor 
is  the  G.  E.  800,  the  parts  of  which  are  shown  in 
the  cut.  Its  light  weight  and  simplicity  of  con- 
struction and  manipulation,  it  is  said  by  the 
company,  have  rendered  it  a  general  favorite 
among  street  railway  men.  By  its  use  is  claimed 
a  decided  economy  in  track  expense   and   dimin- 


PARTS   OF  THE   G. 

use  of  the  change  gears.  These  machines  are 
manufactured  by  Gould  &  Eberhardt  of  Newark, 
N.  J, 
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B.    800   MOTOR. 

ished  maintenance  and  repair  charges.  The 
armature  is  of  the  iron  clad  type  with  embeded 
winding.  The  bearings  are  lined  with  the  best 
quality    babbitt   and   the   brushes  are  readily  ac- 


EBEBHABDT'S  AUTOMATIC  GEAR   CUTTER. 


The  recent  development  of  the  electric  motor 
for  street  car  work  has  opened  a  new  field  which 
has  made  a  demand  for  a  machine  capable  of 
turning  out  wheels  of  about  3  pitch  and  with  be- 


The  accompanying  Illustration  shows  a  simple 
scale  intended  for  office  use  where  mail  matter  of 
all  sorts  is  handled.  The  illustration  shows  that 
the  scale  will  weigh  up  to  34  ounces,  and  that  the 
pointer  on  the  opposite  side  will,  at  the  same 
time,  indicate  the  amount  of  postage  required  for 


COLUMBIA   POSTAL  SCALE. 

cessible.     When    the    motor    is    mounted  on  the 
axle  and  closed   it  is  both  water  and  dust  proof. 


FINANCIAL  DEPARTMENT. 


Eastern  Stock  and  Bond  Market. 


EBEHHAnT'S  AUTOMATIC   OEAK   CIITTEIl. 

twcen  CO  and  70  teeth,  4  to  .")  Inches  face  and  to  do 
this  work  10  hours  a  day  requires  a  machine  very 
rigid  and  simple  In  construction.  It  is  claimed 
foi  this  machine  that  It  la  remarkable  In  two 
respects,  viz.,  in  the  quality  and  the  quantity  of 
work  it  accomplishes.  The  machine  Is  so  con- 
structed that  It  turns  out  from  two  to  three  times 
the  number  of  such  gears  that  could  be  cut  by 
the    machines    nf    the  old  type  and  this  without 


any  class  of  mall  matter.  The  dial  Is  upright 
Instead  of  circular,  and  therefore  easier  to  read 
than  the  ordinary  style  of  scale.  For  the  same 
reason  the  construction  is  much  simpler,  and  the 
moving  parts  work  easily  together  without  fric- 
tion. The  spring  has  free  action,  and  can  be 
regulated  if  required.  These  scales  are  manufac- 
tured by  Rand,  McNally  it  Company,  ICC-8 
Adams  street,  Chicago. 


(From  Our  Wall  Street  Correspondent.) 

General  Indications.— Dealers  in  what  are 
known  on  Wall  Street  as  "outside"  securities  re- 
port that  the  inquiry  for  traction  securities  noted 
in  former  letters  shows  no  signs  of  abatement. 
The  point  is  made  that  traction  roads  must  soon 
play  a  prominent  part  In  the  matter  of  negotiat- 
ing new  securities.  The  change  of  power  from 
steam  to  electricity  in  the  street  railroad  depart- 
ment of  transportation  must  in  the  near  future 
furnish  the  basis  for  a  large  part  of  the  Invest- 
ment securities  hitherto  supplied  by  the  con- 
struction of  railroads  during  the  past  twenty-five 
years. 

TractionStocks  Listed.— Beginning  yesterday, 
traction  stocks  are  regularlv  Called  at  noon  on  the 
Consolidated  Exchange.  The  New  York  Stock 
Exchange  has  listed  the  securities  for  one  or  two 
big  companies  and  will  soon  give  quotations  to 
the  bonds  and  stocks  of  other  companies  whose 
securities  are  to  be  floated  In  Wall  Street.  With 
this  publicity  given  to  them  there  has  naturally 
been  greater  attention  given  to  traction  stocks  by 
investors,  and  the  volume  of  business  is  assuming 
fair  proportions.  Some  of  the  Investment  dealers 
do  not  look  with  favor  on  the  :ictlon  of  the  two  ex- 
changes In  allowing  trading  of  traction  shares 
on  their  floors,  as  they  fear  that  a  speculative 
movement   may  ensue   that  will  create   fictitious 
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values  and  destroy  a  real  investmeat  demand  for 
the  securities.  But  any  broadening  of  the  market 
for  traction  securities  must  in  the  end  embrace 
values,  in  that  it  makes  it  easier  to  buj'  or  sell, 
and  the  action  of  the  two  exchanges  In  putting 
traction  stocks  on  the  list  of  securities  to  be 
traded  in  is  a  recognition  of  the  important  part 
that  the  big  street  railway  systems  play  in  the 
financial  world. 

Bonds  in  Demand.  — Broadway  and  Seventh 
Avenue  5s,  Broadway  new  consolidated  03  and 
Third  Avenue  03  have  been  the  bonds  mostly 
dealt  in  the  past  ten  days.  Several  large  blocks 
of  these  issues  hive  been  placed  with  private  In- 
vestors, and  the  big  Insurance  companies  are 
manifesting  a  very  gratifying  disposition  to  make 
large  investments  in  this  class  of  securities. 
Third  Avenue  Railroad  bonds  and  shares  have 
been  a  trifle  inclined  to  weakness  on  fears  that 
the  new  Lexington  Avenue  cable  line  of  the  Met- 
ropolitan Traction  Company  which  is  being  rap- 
idly pushed  to  completion,  will  take  avvay  a  good 
deal  of  business.  P.'esident  Ellas  of  the  Third 
Avenue  road  tells  your  correspondent,  however, 
that  no  such  results  are  feared.  If  anything,  the 
completion  of  the  Lexington  Avenue  line  will  be 
a  relief,  as  the  Third  Avenue  road  at  many  hours 
of  the  day  has  more  traffic  than  It  can  handle, 
notwithstanding  the  fact  thatimore  cars  now  pass  a 
given  point  in  a  specified  time  under  the  swifter 
cable  service  than  with  the  old  horse  power  sys- 
tem. 

Long  Island  Traction. — It  is  expected  that 
there  will  be  a  good  deal  of  activity  In  the  stock 
of  the  Long  Island  Traction  Company,  which  was 
quoted  in  the  unlisted  department  of  the  Stock 
Exchange  for  the  first  time  on  Monday  of  this 
week.  This  stock  represents  control  of  most  of 
the  Brooklyn  street  railway  companies.  The  Trac- 
tion Company  guarantees  10  per  cent,  dividends 
on  Brooklyn  City  Railway  stock  and  expects  to 
earn  5  per  cent,  or  more  on  its  own  stoclf.  The 
stock  has  been  as  high  as  40,  but  it  is  now  quoted 
on  the  Stock  E.xchange  at  23.  There  is  plenty  of 
this  stock  to  go  around.  Naturally  it  has  not 
been  long  enough  before  the  general  public  to  in- 
vite spirited  speculation,  but  that  Wall  street  it- 
self is  prettj'well  loaded  with  the  stuff  was  shown 
when  the  stock  was  offered  at  21f  Immediately 
af  er  a  supposed  sale  of  300  shares  had  been  made 
at  33J.  Insiders  talk  of  a  price  "between  50  and 
par,"  but  enough  stock  will  come  on  the  market 
at  even  present  figures  to  effectually  check  any 
such  an  advance. 

New  Orleans  Traction  has  been  somewhat 
looked  after  this  week  on  the  news  as  published 
In  this  column  last  week  that  the  control  was  to 
pass  into  stronger  hands.  A  movement  of  some 
definiteness  is  expected  when  the  stock  is  once 
listed.  North  Shore  Traction  of  Boston  also  comes 
in  for  some  attention,  but  the  most  demand  has 
been  for  the  unlisted  second  grade  bonds. 

Othbk  companies  in  whose  securities  Wall 
street  will  soon  have  a  chance  to  dabble  are  those 
of  two  syndicates  that  have  purchased  western 
street  railways.  Thomas  Nevins  &  Son,  of  Orange, 
N.  J.,  have  purchased  80  miles  of  street  railways 
of  Detroit,  Mich.,  for  $8,000,000  stocks  and  bonds; 
and  to  operate  them,  a  company  is  being  formed 
in  Wall  street  that  will  have  $iO,000,000  capital, 
all  of  which  will  be  eventually  listed  in  the  Stock 
Exchange.  Three  Kansas  City  street  railway 
lines  have  also  j U.St  effected  a  consolidation,  and 
their  united  capital  of  $4,300,000  is  seeking  a  local 
representation  and  quotation.  Then  there  is  the 
Central  New  Jersey  Traction  company  just  incor- 
porated at  Trenton,  N.  J.,  with  a  present  capital 
of  $150,000  and  a  potential  one  of  $10,000,000. 
This  too  offers  more  opportunities  for  the  placing 
of  Wall  street  capital. 

Philadelphia  traction  stocks  have  boomed 
more  than  ever.  New  York  has  taken  a  hand  in 
the  speculation  devoting  its  attention  principally 
to  Metropolitan  Traction  and  Philadelphia  Trac- 
tion. It  was  thought  at  one  time  that  a  clew  had 
been  discovered  as  to  the  reason  of  the  present 
enormous  advances  in  the  shares  of  all  the  Phila- 
delphia roads  in  the  report  that  the  people  behind 
the  Metropolitan  Traction  Company  were  engi- 
neering a  syndicate  to  control  all  the  street  rail- 
roads of  Philadelphia.  There  has  been  denial  of 
this  report  as  well  as  of  the  story  that  a  New  York 
syndicate  had  offered  $150  a  share  for  control  of 
the  Philadelphia  Traction  Company.  Your  cor- 
respondent can  state,  however,  that  there  really 
is  a  definite  movement  on  foot  to  consolidate  all 
the  Philadelphia  street  railway  interests.  The 
astonishing  amount  of  money  seeking  investment 
has  led  to  investigations  into  the  value  of  securi- 
ties hitherto  not  thought  of  by  capitalists,  and 
the  lucrative  results  produced  by  the  introduc- 
tion of  the  trolley  system  on  Philadelphia  roads 
has  aroused  the  attention  of  people  with  lots  of 
idle  money  at  their  disposal.  It  Is  too  early  to 
state  what  the  scheme  may  result  in,  but  it  is  in 
serious  contemplation. 

MoEB  Philadelphia   Securities.— Some  fur- 


ther Issues  of  securities  are  to  be  brought  out  in 
Philadelphia.  The  Thirteenth  and  Fifteenth 
streets  road  will  issue  $.500,000  new  bonds,  of 
which  $100,000  will  be  used  to  lake  up  the  present 
outstanding  03  falling  due  in  1903,  and  the  re- 
maining $400,000  will  be  turned  over  to  the  Phila- 
delphia Traction  Company,  the  lessees  of  the  line, 
to  repay  the  money  used  for  troUeying  the  road. 
It  is  denied  that  the  Philadelphia  Traction  Com- 
pany Itself  is,  as  rumored,  to  Issue  several  millions 
of  stock  in  the  fall  to  pay  for  the  new  trolleys. 
Electric  Traction  stockholders  will  authorize,  on 
Thursday  of  this  week,  an  issue  of -$3,500,000  more 
stock  at  par,  entitling  each  holder  to  take  as  many 
shares  at  par  as  he  now  has.  The  stock  is  now 
quoted  around  90,  a  final  payment  ol  $15  having 
been  made  last  Saturday , making  the  stock  now  full 
paid.  A  payment  of  $3  a  share  has  just  been 
made  on  People's  Traction.  There  Is  also  a  well 
defined  rumor  that  the  dividend  on  Philadelphia 
Traction  next  mouth  will  be  Increased  from  G  to 
8  per  cent. 

Two  Pittsburg  stocks  that  are  traded  in  in  the 
East — Dusquesne  Traction  and  Pittsburg  Trac- 
tion—have had  quite  an  advance  recently,  the 
first  being  now  quoted  around  31,  and  the  second 
at  G3,  on  the  Improvement  in  earnings  resulting 
from  the  gradual  resumption  of  work  at  Pitts- 
burg. 

West  End  Street  Railway  shares  of  Boston 
have  gone  up  ana  down  on  the  various  stages  of 
the  movement  to  compel  it  to  put  its  overhead 
wires  under  ground.  But  a  bill  has  now  been 
passed  through  the  lower  house  of  the  Massachu- 
setts Legislature  that  heads  off  the  ordinance 
passed  by  the  Boston  board  of  aldermen,  and 
President  Little  and  his  associates  in  the  board  of 
directors  feel  easier. 

Increased  Earnings. — People  who  claim  that 
the  trolley  is  a  great  saving,  point  with  pride  to 
the  record  made  by  the  Cclumbus,  O.,  Street 
Railway  Company,  whose  March  net  earnings  in- 
creased 52  per  cent,  as  compared  with  last  year, 
before  the  trolley  was  in  operation,  and  whose 
net  earnings  for  the  quarter  ending  March  31,  In- 
creased 70  per  cent.  The  net  Increases  are  due  to 
the  large  decreases  in  operating  expenses,  thus 
confirming  the  claim  made  by  the  upholders  of 
the  trolley  system.  The  stock  of  this  company  is 
largely  held  in  New  York  and  Philadelphia. 

Division  of  Electric  Traction  Stock.— The 
directors  of  the  Second  and  Third  Streets  line  of 
Philadelphia  have  decided  to  divide  the  Electric 
Traction  stock  in  their  treasury  among  their 
stockholders  in  the  proportion  of  40  shares  of 
Electric  for  every  100  shares  of  Second  and  Third. 
This  fine  dividend  was  made  in  consideration  of 
the  transfer  to  the  Electric  Traction  Company 
of  a  majority  interest  in  the  Lehigh  Avenue  and 
Omnibus  Company's  stock. 

Increase  of  Capital. — The  capital  stock  of 
the  Electric  Traction  Company  of  Philadelphia 
itself  is  to  be  Increased  this  week  from  50,000  to 
150,000  shares  at  the  special  .stockholders'  meet- 
ting.  The  Increase  will  be  distributed  proportion- 
ately among  stockholders  at  par.  The  holders 
of  the  Fifth  and  Sixth  Streets  road  will  have 
15,000  shares  distributed  among  them,  in  pay- 
ment of  certain  resources  of  the  Frankford  and 
South  wark. 

^ 

Financial  Notes. 


Street  Railway  Stocks.— Valentine  &  McAvoy,  this 
city,  said  yesterday:  "There  has  been  a  fair  re- 
action from  the  high  prices  of  last  week  in  cable 
stocks,  and  we  look  to  see  the  prices  go  still 
lower.  The  disturbing  factor  has  been  labor 
troubles,  but  with  a  speedy  settlement  in  that 
quarter  public  sentiment  will  change.  The  new 
West  Chicago  tunnel  will  be  opened  to-morrow. 
In  Philadelphia  the  traction  stocks,  while  not 
making  any  higher  quotations,  have  all  been  very 
steady  this  week,  until  to-day,  when  Philadelphia 
led  the  reaction  with  a  decline  from  last  night's 
figures  of  7  per  cent.,  on  a  report  that  five  millions 
new  stock  would  be  issued,  although  the  meeting 
to  vote  on  the  question  will  not  be  held  until  June 
30.  Metropolitan  Traction,  in  sympathy  with  the 
weakness  In  Philadelphia,  declined  from  119i, 
yesterday's  closing  price,  to  117,  subsequently  ral- 
lying to  118.  Electric  Traction  stockholders 
voted  yesterday  to  Increase  the  capital  stock  from 
50,000  shares  and  to  allot  $2,500,000,  or  50,000 
shares,  at  once  to  stockholders,  giving  the  privi- 
lege of  subscribing  share  for  share.  This  had 
the  effect  of  a  drop  from  87^  to  83.  The  money 
is  for  troUeying  the  road.  People's  and  Baltimore 
Traction  were  neglected;  the  former  declined  1 
per  cent,  to  SJ  on  a  call  made  this  week  for  $8  in 
two  linstallments,  making  the  stock  $35  paid  In, 
par  $50." 

Earnings  of  the  Cliicago  Lake  Street  Elevated. — The  ast 
monthly  statement  of  the  Lake  Street  Elevated 
Railroad  Company  shows  that  the  total  March 
earnings  were  $45,500  and  the  total  expenses  in- 
cluding salaries  and  operating  and  contingent  ex- 


penses, $38,500.  This  left  $17,000  with  which  to 
pay  interest  on  its  -$6,000,000  bond  Issue  which 
amounts  to  $35,000  monthly.  The  company  is 
thus  earning  within  -$8,000  of  the  total  amount 
necessary  to  pay  expenses  and  interest.  The 
statement  is  considered  by  the  officials  as  hopeful, 
especially  in  view  of  the  fact  that  this  report 
takes  no  account  of  the  increase  in  traffic  due  to 
the  opening  of  the  Forty-eighth  street  station, 
and  to  the  addition  of  smoking  cars  to  the  trains. 
The  Fifty-second  street  station  is  soon  to  be 
opened. 

Ttie  Urbana  &  Champaign  Street  Railway  Company,  of 

Champaign,  111.,  has  decreased  its  capital  stock  to 
$35,000,  and  has  consolidated  with  the  Cham- 
paign Rapid  Transit  Company  and  has  changed  its 
name  to  the  Urbana  and  Champaign  Electric 
Street  Railway  Company. 

Dividend.— The  board  of  directors  of  the  West- 
Inghouse  Machine  Company  has  declared  a  quar 
terly  dividend  of  U  per  cent,  on  the  common  capi- 
tal stock  of  the  company,  payable  to  stockholders 
of  record  on  April  18. 

The  St.  Louis  Car  Company  has  increased  Its  capi- 
tal stock  from  $100,000  to  $500,000. 


NEWS   OF  THE   WEEK. 


Pasadena,  Cal.— A  company  is  to  be  formed  by 
Col.  Green  of  Pasadena,  Andrew  McNally  of  Chi- 
cago, Senator  Barker  of  Philadelphia,  and  others 
for  the  purpose  of  constructing  an  electric  rail- 
way between  Los  Angeles  and  Pasadena.  The 
new  company  will  not  only  take  in  all  the  existing 
street  car  lines  in  Pasadena,  but  has,  it  is  stated, 
acquired  the  Main  street  line  in  Los  Angeles. 
Maj.  A.  W.  Barrett,  formerly  of  the  Consolidated 
Electric  Street  Railway  Company  of  Los  Angeles, 
has  been  engaged  as  general  manager  of  the  con- 
struction and  operation  of  the  new  line.  Senator 
Barker  will  soon  leave  for  Philadelphia  and  while 
in  the  East  a  corporation  will  be  formed  under  the 
laws  of  New  Jersey  to  build  the  road.  It  is  stated 
that  the  work  of  building  will  soon  begin  and  be 
pushed  rapidly. 

Lancaster,  Pa. — A  suit  In  equity  has  been  begun 
by  William  E  Evans,  of  New  York,  against  the 
Pennsylvania  Traction  Company  and  others.  The 
suit  is  brought  tocontest  the  right  of  the  company 
to  lease  and  control  street  railways  throughout 
the  state  of  Pennsylvania.  The  following  com- 
panies are  made  defendants:  The  Lancaster  City 
Street  Railway  Company,  the  Lancaster  and  Mll- 
lersviUe  Railroad  Company,  the  Lancaster  and 
Columbia  Railway  Company,  the  Columbia  and 
Ironville  Street  Passenger  Railway  Company,  of 
West  Hempfield  township;  the  Lancaster  and 
Strasburg  Railway  Company,  the  Columbia  and 
Donegal  Railway  Company,  the  Lancaster  Trac- 
tion Company,  the  Pennsylvania  Traction  Com- 
pany, and  the  Provident  Life  and  Trust  Com- 
pany, of  Philadelphia. 

Atlanta,  Ga.—W.  C.  Hall  and  Dayton  Hall  have 
purchased  an  interest  in  the  Atlanta  Traction 
Company,  and  the  company  will  begin  the  con- 
struction of  several  miles  of  new  railway.  The 
following  officers  have  been  chosen:  Dayton  Hall, 
president;  W.  C.  Hall,  vice-president;  W.  L. 
Seddon,  secretary.  The  company  will  build  sev- 
eral suburban  lines,  and  proposes  to  build  tracks 
on  several  of  the  principal  streets  of  the  city,  not 
at  present  occupied. 

Cable  Patent  Void. — In  the  case  of  the  Butte  City 
Street  Railway  Company  vs.  Pacific  Cable  Rail- 
way Company  for  an  infringement  of  patent  lor 
Improvement  in  street  cable  railways,  issued  by 
Andrew  S.  Halladie,  and  assigned  to  appellee,  the 
court  decided  the  patent  void  for  "want  of  inven- 
tion." 

Turn-Table  Patent  Invalid. — In  the  case  of  the 
Pacific  Cable  Railway  Company  against  the  Butte 
City  Street  Railway  Company  the  United  States 
Circuit  Court  in  Montana  has  decided  that  a 
patent  issued  to  Joseph  Britton  for  a  cable  turn- 
table is  invalid. 

Albany,  N.  Y.— The  Albany  City  Railway  Com- 
pany has  arranged  to  start  at  once  its  Troy-Al- 
bany freight  service.  The  company  has  three 
freight  cars  which  are  similar  In  appearance  to 
railroad  baggage  cars,  but  are  only  thirty  feet  In 
length. 

H.  iW.  Whitney  Will  not  Resign.— Mr.  H.  M.  Whit- 
ney, formerly  president  of  the  West  End  Street 
Railway  Company,  Boston,  saj'S  there  Is  no  truth 
In  the  rumor  that  he  is  to  resign  from  the 
directory  of  the  West  End  company. 

B.  E.  Tllden  &  Co.,  manufacturers  of  replacing 
frogs,  sustained  a  considerable  loss  on  April  9,  by 
the  destruction  of  their  Chicago  shops.  The  firm 
still  has  on  hand  sufficient  replacers  to  meet  orders. 

Milwaukee,  Wis. — Henry  C.  Payne,  of  the  Milwau- 
kee Street  Railway  Company,  has  announced  that 
on  May  1  the  wages  of  the  men  will  be  reduced 
from  19  to  171  cents  per  hour. 
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Cannot  Carry  Freight. — The  Massachusetts  state 
senate  has  rejected  the  bill  to  authorize  street 
railway  companies  to  carry  merchandise. 


TRADE  NOTES. 


Dixon's  Grapliite  Cycle  Lubricant.  —The  Joseph  Dl.'con 
Crucible  Company,  Jersey  City,  N.  J.,  is  putting 
a  cycle  chain  graphite  on  the  marlvet,  which  for 
purity  of  graphite  and  usefulness  Is  said  to  be 
vastly  superior  to  anything  of  the  kind  heretofore 
prepared.  The  graphite  Is  not  only  of  the 
choicest  stock,  but  is  ground  to  an  Impalpable 
powder,  and  then  reground  with  a  high  grade  of 
lubricating  oil.  This  material,  when  applied  to 
the  chain  of  a  bicycle,  penetrates  the  bearings 
and  thoroughly  lubricates  and  protects  them 
from  wear  and  rust.  The  Dixon  company  will 
shortly  put  the  same  material  on  the  market  in 
the  form  of  a  solid  stick,  for  the  convenience  of 
wheelmen  who  wish  to  carry  it  In  their  tool  bags. 

William  Tod  &  Co.,  of  Youngstown,  Ohio,  have 
received  an  order  from  the  Edison  Electric  illum- 
inating Company,  of  Brooklyn,  N.  Y.,  for  two 
1,200  horse  power  engines,  designed  by  E.  P. 
Williams.  The  type  is  vertical,  three  cylinder 
compound,  having  one  high  pressure  and  two  low 
pressure  cylinders,  acting  on  three  sets  of  cranlis, 
the  high  pressure  cylinder  discharging  its  steam 
into  a  receiver,  common  to  both  low  pressure 
cylinders.  The  service  Is  to  be  "direct  con- 
nected" with  two  400  K.  w.  Edison  generators,  the 
armatures  to  be  mounted  on  the  ends  of  the  crank 
shaft  being  '•overhung." 

Tlie  McLean  Armature  Worl(S,  197  South  Canal 
street,  Chicago,  reports  that  its  business  is  very 
satisfactory  and  is  steadily  e-xtending  and  increas- 
ing. As  this  company  winds  and  repairs  arma- 
tures of  every  make  and   description,  it   is  no  un- 


usual thing  to  find  here  a  dozen  or  more  types  of 
armatures,  and  often  embracing  the  little  fan 
motor  and  the  big  power  generator.  Armatures 
from  the  first  practical  machines  put  on  the  mar- 
ket, and  from  the  latest  pattern  of  street  car  mo- 
tors frequently  lie  side  by  side  In  this  big  electri- 
cal hospital.  The  company  does  a  large  amount 
of  street  railway  work. 

Tiie  United  Columbian  Electric  Company,  of  380 
Broadway,  New  York  City,  is  sending  out  a  new 
pamphlet  giving  a  description  and  some  illustra- 
tions of  the  Winkler  twin-series  railway  motor. 
A  special  feature  of  this  pamphlet  Is  a  table  giving 
the  details  of  a  test  made  upon  the  line  of  the 
Union  Railway  Company,  New  York  City,  Feb- 
ruary 31,  of  this  year.  This  table  gives  the  re- 
sults of  tests  made  with  Westinghouse,  General 
Electric,  and  Winkler  e  quipments,  using  similar 
cars  and  trucks,  loaded  in  each  case  with  4,180 
lbs.  and  run  over  the  same  route. 

The  Hoppes  Manufacturing  Company,  Springfield,  O., 
manufacturers  of  the  Hoppes  feed-water  purifier, 
have  secured  the  contract  for  the  purifiers  to  sup- 
ply the  boilers  with  pure  feed-water  for  the  City 
Electric  Light  Plant  now  being  built  by  the  pub- 
lic lighting  commission  of  Detroit,  Mich.  The 
Hoppes  purifiers  have  been  selected  after  very 
strong  competition.  The  order  calls  for  seven 
300  H.  p.  purifiers  to  carry  105  pounds  of  steam 
working  pressure.  Each  purifier  is  required  to 
heat  and  purify  9,000  pounds  of  boiler  feed-water 
per  hour. 

Pepper  &  Register  of  Philadelphia,  have  directed 
our  attention  to  a  statement  In  our  trade  notes  of 
the  issue  of  March  34,  to  the  effect  that  the  bond 
method  of  Stern  &  Silverman  had  been  adopted 
by  the  Electric  Traction  Company  of  that  city 
for  its  entire  system.  They  say,  "We  beg  to  call 
your  attention  to  the  error,  as  the  bond  which 
will  be  adopted  will  be  that  manufactured  by  the 
Technic   Electrical  Works    and  the   contractors 


for  the  total    bonding  of    the    Electric   Traction 
Company's  lines  will  be  Pepper  &  Register." 

The  Joseph  Dixon  Crucible  Company,  of  Jersey  City, 
N.  J.,  has  issued  for  the  benefit  of  the  trade  a  lit- 
tle pamphlet  called  "Graphite  as  a  Lubricator 
Scientifically  and  Practically  Considered."  This 
pamphlet  is  a  second  and  revised  edition  and  in- 
cludes the  results  of  scientific  tests  by  Professor 
R.  H.  Thurston  and  others,  on  the  lubricating 
properties  of  graphite.  It  contains  much  valuable 
information  for  power  users. 

The  Western  Telephone  Construction  Company,  of 
Chicago,  is  receiving  very  enthusiastic  testi- 
monials from  railway  and  street  railway  officials 
relative  to  the  working  of  its  magneto  telephones. 
Supt.  Tuttle  of  the  N.  A.  Telegraph  Company, 
Minneapolis,  says  that  the  instruments  work 
finely  over  a  metallic  circuit  1"30  to  "300  miles  in 
length. 

The  Johnson  Company,  of  Johnstown,  Pa.,  has  a 
force  of  men  engaged  In  tearing  out  the  end  of 
the  rail  mill  in  order  to  erect  an  i annex  building 
about  100  feet  square.  Many  other  improvements 
are  being  made,  the  saw  and  straightening  presses 
being  moved  in  order  to  get  more  space. 

The  Fort  Wayne  Electric  Company,  through  its 
Texas  ag^nt,  Mr.  E.  J.  O'Beirne,  has  sold  to  the 
city  of  Austin  a  large  municipal  plant.  Mr. 
O'Beirne  has  recently  added  an  extensive  system 
of  towers  to  the  sale,  aggregating  about   $150,000. 

The  Whitney  Electrical  Instrument  Company  has  closed 
its  general  offices  at  140  Franklin  street,  Boston, 
and  all  future  business  will  be  transacted  from 
thecompanv's  works  at  Penaoook,  N.  H. 

The  Sunbeam  Lamp  Manufacturing  Company  is  now 
permanently  located  in  its  new  offices  at  Room 
304,  100  Washington  street,  Chicago. 

The  Sioux  City  (la.)  Engine  and  Iron  Works  has  re- 
sumed operations  with  a  force  of  300  men,  after  a 
shut  down  of  G  weeks. 


RECORD  OF  STREET    RAILWAY   PATENTS. 


Patents  Issued  April  10,  1894, 


517,871.  Car  Brake  Mechanism.  William  Law- 
rence, New  York,  N.  Y.,  assignor  to  the  Law- 
rence Electric  Company,  same  place.  Filed 
Januarys!,  1893. 

[n  a  brake  mechanism  the  combination  of  a  shaft,  a 
clutch  thereon,  a  lever  to  operate  said  clu'ch,  and  sliding 
bar,  and  means  between  said  lever  and  said  sliding  bar  for 


NO.    517,884. 
movine  the   former  by   the   latter,  said    bar  movable    iu 
either  direction  from  either  end  of  the  car  without  chang- 
ing the  movement  of  the  operating  lever. 
517,884.     Rail  Conneclion.      Theodore  C.  Paulsen, 
Chicago,  111.     Filed   December  29,  1803. 
This  is  the  combination  of  two  Urge  conductors  having 
holes  therethrough  with  caps  closed  at  one  end  and  a  w  ire 
having  one  end  inserted  into  each  cap,  whereby  when  said 
caps  are  driven  Into  said    holes,   said    conductors  will  be 
electrically  connected  together.     (See  illustration.) 

5 1 7,886.      Electric     Railway.        Henry    S.    Pruyn, 

Hoosick    Falls,    N.    Y.,    assignor    to  James  S. 

Glbbs,  Chicago,  111.     Filed  November  1,  1893. 

In  an  electric  railway  system,  an  insulator  containing  an 

internal  contact  chamber,  and  having  its  lower  end  open 

and  its  upper  end  closed  air-tight,  a  reciprocating  contact 

rod  moving  in   said  contact  chamber,   and  an  air    outlet 

leading  from  the  contact  chamber  to  the  lower  end  of  the 

insulator,  whereby  the  insulator  will  act  in  the  nature  of  a 

diving  bell,  in  the  presence  of  water,  and  thereby  protect 

the  contacts  against  moisture. 

517,894.  Fender  for  Street  Railway  Cars.  Eldrldge 
J.  Smith,  Washington,  D.  C.  Filed  December 
18,  1803. 

This  is  a  flexible  apron  so  made  flexlblo  to  permit  buck- 
ling up  when  a  fixed  obstruction  is  encountered   provided 


NO.    517,804. 
with  a  flexible  edge  and  hinged  to  the  sili  of  a  car  in  com- 
bination wiih  hinged  fingers  and  connecting  rods.    (See 
lUubtration.) 

517,904.  Car  Brake.  Peter  D.  Van  Vradenburcr, 
Blnghamton,  N.  Y.  Filed  September  7,  1893. 
In  a  brake  Tor  vehicles,  a  disk  or  wheel  secured  to  re- 
volve in  unison  with  the  traction  wheels,  In  combination 
with  a  pair  of  clamping  shoes  embracing  the  dJsk.  right 
and  left  screws  adapted  to  actuate  the  shoes  toward  and 


away  from  the  disk,  and  cables,  substantially  as  described, 
for  actuating  tbe  screws. 

517,940.     Electric  Railway  System.     Chas.    D.    Tis- 
dale,  Boston,  assignor  by  direct  and    mesne   as- 
signments to  himself  and  John  D,   Gould,    East 
Boston,    and      Charles    Healy    and    James    E. 
Jenkins,  Lynn,  Mass.     Filed  January   17,    1893. 
In  an  electric  car,  the  combination   with    a   truck   pro- 
vided with  two  axles,  each  axle  being  furnished  with   one 
conducting  wheel  and  one  iusulated  wheel,  the  conducting 
wheel  of  one  axle  being  arranged  diagonally  opposite    the 
conducting  wheel  of  the  other  axle,    of  a  motor  attached 
to  the  truck  frame,  'and  conductors  connected  with  the 
brushes  of  the  motor  and  directly  with  the  axles  of   the 
truck    subst-intiaUy   as    herein     shown    and     described, 
whereby  the  current  flows   from    one   of  the  track    rails 
through  one  of  the  conducting  wheels  and  axle  attached 
thereto,  through  the   motor,  through  the  other  axle  and 
the  other  conducting  wheel  to  the  other  rail.    (See  illus- 
tration.) 

517,944.     Punch  and  Fare  Register.     John  M.  Black, 
London,  Eaorland.     Filed  March  22,  1893. 

In  combination  with  the  ticket  punch,  and  with  the 
thumb-operated  lever  linked  to  a  slide  for  operating  the 
punch,  of  a  pivoted  arm  or  catch  provided  with  a  soring 
pin  within  the  casing  and  operating  when   moved  from  its 


NO.    517,940. 


NO.    518,015. 


normal  position  to  prevent  the  punch  from  being  operated, 
until  the  apparatus  is  opened  to  effect  a  disengagement  of 
these  parts. 

517,948.     Metliod  of  and  IVIeans  for  Speed  Regulation  of 
Electric  Locomotives.     Charles   E.  Emery,   Brook- 
lyn, N.  Y.     Filed  October  14,  1892. 
In  combination  with  a  change  switch  to  connect  several 
motors  to  operate  singly  or  in  series   and  in    combination 
with  a  regulator  and    rheostat  for   regulating  the    current 
and  with  handles  for  operating    the  said    switch    and  tbe 
said  regulator  from  a  working  platform,  an    apparatus  for 
locking  tbe   change  switch  by  the    motion  of   the  current 
regulator  and  unlocking  such  switch  when  such  regulator 
is  in  the  desired  position.    i,See  illustration.) 

518.006.  Electric  Locomotive.  William  Lawrence, 
New  York,  N.  Y.,  assignor  to  the  Lawrence 
Electric  Company,  same  place.  Filed  January 
21,  1893. 

The  combination  of  a  commutator  having  contacts  with 
forked  brushes  adapted  to  be  engaged  by  said  contacts, 
and  means  for  moving  either  of  paid  brushes  into  engage- 
ment v/lth  said  contacts,  and  with  side  brushes. 

518, 015. ■■  Ice  Cutting  Trolley.  Robert  W.  Thompson 
Cleveland,  Ohio.     Filed  November  4.  1893. 


In  a  combined  trolley  wheel  and  wire  stripper,  the  com- 
bination of  a  hub  provided  with  a  central  disk  grooved  on 
its  edge,  peripheral  rings  secured  by  radial  arms  to  the 
disk  and  hub  at  either  side  of  the  disk  but  separated 
therefrom  by  annular  openings,  and  cutting  inner  edges 
integral  with  the  rings.     (See  illustration.) 

518,071.     Trolley  Wire  Insulator.     Louis  McCarthy, 

Boston,  Mass.     Filed  Jane  8,  1893. 

This  is  an  Insulator  for  trolley  wires  comprising  an  outer 
case  or  receiver  having  one  or  more  arms  by  means  of 
which  the  insulator  may  be  secured  to  the  span  wire,  an 
insulated  portion  fitting  within  said  recaiver,  a  screw  bolt 
passini,^  through  the  top  of  the  outer  case  or  receiver  and 
entering  the  upper  part  of  such  insulated  portion  for  se- 
curing said  iusulated  portion  within  said  receiver  and  a 
screw  connection  for  securing  said  insulator  to  the  ear  or 
slip  on  the  trolley  wire. 

518,115.      Car    Fender.      William    V.    McManus, 
Baltimore,  Md.     Filed  November  8,  1893. 
The  improvement  in  car  fenders  consisting  of  the  guide 
bars,  the  links  suspended  freely  above  said  bars,  the  re- 
ceiving frame   having  at  its  upper  end  rods  entering  said 


NO.    517,048. 

links  and  projecting  above  the  guide  bars,  and  provided 
near  its  front  end  with  slots  incliuing  upward  toward  their 
front  ends,  pins  or  projections  from  the  guide  bars  enter- 
ing said  slots  and  springs  on  which  the  rear  end  of  the 
frame  is  frenly  suspended. 

518,126.    Car  Fender.     Benjamin    Tranter,   Brook- 
lyn, N.  Y.,  assignor  of  one-half  to  William  Bur- 
ton, same  place.     Filed  December  13,  1803. 
The  combination,  with  a  car,  of   a  fender   arranged  be- 
nesth  the  car  and  having  its  rear  end    pivotally  connected 
therewith,  rollers  on    the  front    end  of    the  fender,  braces 
pivoted  to  the  front  end  of  the  fender  and  adapted  to  slide 
vertically  on  the  car.  and  a  lever  mechanism  for  moving 
the  fender  forward  and  backward. 

518  170.  Elevated  Railway.  Lee  Anderson,  Paris, 
Tex.,  assignor  of  one-half  to  J.  J.  Dickerson, 
Ben  H.  Dentin  and  Jas.  H.  Johnston,  same 
place.     Filed  October  21.  1893. 

In  nu  elevated  railwavacar  haviog  wheels  above  and 
below  the  same  .and  adjustable  conoections  for  varying 
the  distance  between  the  upper  and  lower  wheels. 
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Chicago  to  The  project  to  build  an  air  line 
St.  Louis  Again,  electric  railway  from  Chicago  to 
St.  Louis,  of  which  we  heard  so  much  last  year  has 
been  revived  after  an  enforced  retirement  due  to 
the  finaDcial  troubles  that  prevented  the  carrying 
through  of  any  large  undertaking  of  this  charac- 
ter. The  project,  as  we  have  always  maintained, 
is  a  most  commendable  one,  and  there  is  no  good 
reason,  from  an  engineering  point  of  view,  why 
the  line  should  not  be  built  and  operated  success- 
fully. Both  civil  and  electrical  engineers  stand 
ready  to  build  and  equip  the  line  when  the  neces- 
sary capital  is  forthcoming;  and  there  ought  to 
be  DO  serious  difficulty  in  raising  money  for  such 
an  undertaking. 


Tunneling         A  novel    plan   of    condemning 
Buildings,  the  right  of  way  through  valu- 

able buildings  is  proposed  by  the  Northwestern 
Elevated  road  in  the  city.  The  scheme  is  detailed 
elsewhere  in  our  columns  in  connection  with  an 
Illustration  of  the  proptsed  plan.  The  track 
structure  will  be  entirely  independent  of  the  build- 
ings and  will  stand  upon  Its  own  foundation.  One 
of  the  most  interesting  innovations,  however,  is 
the  plan  to  place  "shops"  along  the  sides  of  the 
oar  tracks  entirely  through  the  buildings  so  that 
the  passageway  will  be  in  the  form  of  an  arcade 
with  the  car  tracks  along  the  center.  The  proj- 
ect is  certainly  a  bold  one,  involving  the  e.xpen- 
diture  of  very  large  sums  of  money  in  its  fulfill- 
ment, and  its  outcome  will  be  watched  with 
interest. 


Underground  The  discussion  of  Mr.  Farnham's 
Electrolysis,  paper,  printed  in  our  last  issue, 
has  brought  out  the  opinion  that  in  many  cases 
corrosion  of  pipes  is  attributed  to  electrolytic 
action  very  much  as  many  fires  are  attributed  to 
electric  wires — because  there  seems  to  be  no  other 
reason  for  the  injury.  Of  course,  most  of  the 
cases  cited  by  Mr.  Farnham  were  well  authenti- 
cated, but  It  is  certainly  not  impossible  that  some 
at  least  of  the  electrolytic  action  may  be  due  to 
other  causes — in  some  instances  perhaps  to  earth 
currents,  as  was  suggested  by  Prof.  Stine;  or  the 
corrosion  may  be  a  chemical  one  due  to  the  action 
of  the  gaseous  products  of  the  soil  and  its  con- 
tents. It  is  safe  to  say  that  the  whole  truth  of 
this  matter  is  not  yet  known,  and  that  while 
there  Is  undoubtedly  much  damage  rightly 
ascribed  to  the  action  of  the  "stray"  currents  of 
the  electric  railway,  it  is  as  yet  too  early  to  jump 
to  the  conclusion  that  every  piece  of  rotten  water 
pipe  that  is  dtig  up  In  the  neighborhood  of  an 
electric  railway  Is  the  result  of  the  electrolytic 
action  of  the  railway  current.  We  understand 
that  Mr.  Farnham,  since  reading  his  paper,  has 
made  some  further  investigations  as  to  the  mini- 
mum voltage  that  will  produce  the  results  shown, 
and  these  may  have  some  bearing  in  locating  the 
ultimate  cause  of  the  trouble. 


Conductors'  An  Interesting  decision  outlined 
Liability.  elsewhere  in  this  Issue  holds  that 
a  conductor's  liability  for  the  safe  transportation 
of  his  passengers  extends  much  further  than  has 
often  been  supposed.  It  is  held  that  his  c^uty  has 
not  been  discharged  to  the  public  when  he  has 
stopped  his  train  and  waited  what  may  appear, 
according  to  his  schedule,  a  reasonable  time  for 
passengers  to  embark.  He  is  bound,  so  the  court 
holds,  to  e.xercise  the  highest  degree  of  diligence 
practicable  to  protect  passengers  and  prevent  acci- 
dent. He  Is  also  bound  to  know  when  he  starts 
his  car  suddenly  with  full  force  that  no  person  at- 
tempting to  embark  Is  at  that  moment  with  one 
toot  on  the  platform  and  the  other  on  the  ground 
and  with  his  band  upon  the  railing  in  the  act  of 
getting  on  board,  or  is  otherwise  in  a  position  of 
danger.  The  decision  goes  further  in  this  respect 
than  would  seem  justified,  especially  as  in  Ihe- 
oase  tried  it  was  shown  that  the  defendant  might 
with  perfect  safety  have  boarded  a  trail  car  be- 
side which  he  was  standing,  when  as  a  matter  of 
fact  he  ran  alongside  the  train  to  catch  and  get 
on  board  the  grip  car.  The  court  appears  to  take 
the  ground  that  what  the  conductor  may  deem  a 
reasonable  length  of  time  for  a  stop  may  not  be  so 
considered  by  the  public,  and  that  the  opinions  of 
the  latter  are  bound  to  be  respected.  Such  rules 
strictly  applied  in  practice  would  practically 
prohibit  rapid  transit. 


a  magnificent  piece  of  engineering  carried 
through  to  completion  by  the  West  Chicago  Street 
Railway  Company,  has  been  opened,  the  new 
cable  put  In  service  and  the  cars  are  now  regu- 
larly operated  around  the  Dearborn  street  loop. 
The  Northwestern  Elevated  has  filed  its  plans, 
and  only  awaits  the  permit  of  the  city  officials  to 
begin  operations  on  its  new  lines.  The  North 
Chicago  Electric  Railway  Company  has  let  the 
contracts  during  the  week  for  its  car,  track  and 
station  equipment,  and  will  soon  begin  construc- 
tion work.  In  the  south  end  of  the  city  ground 
was  broken  a  few  days  ago  for  the  tracks  of  the 
Englewool  &  Chicago  Electric  Railway  Com- 
pany's lines,  and  the  contract  for  the  equipment 
and  construction  of  the  overhead  work,  has  been 
placed.  The  Chicago  General  Street  Railway 
Company  has  found  additional  equipment  neces- 
sary, and  has  placed  an  order  for  3:5  oars.  Besides 
all  this  work  now  in  progress,  there  is  the  contin- 
ued agitation  for  the  Introduction  of  the  overhead 
trolley  on  the  horse  lines  of  the  north,  south  and 
west  sides  of  the  city.  Indeed,  the  ordinance 
granting  the  necessary  rights  for  the  north  and 
west  side  lines  passed  the  council  a  few  days  ago, 
as  stated  elsewhere  in  these  columns,  but  this  will 
undoubtedly  be  vetoed  by  the  mayor  who  believes 
in  nothing  that  does  not  originate  with  himself. 
The  rights  for  the  south  side  linos  are  yet  to  be  acted 
upon,  but  will  undoubtedly  be  reported  favorably 
and  passed  in  some  form  at  an  early  meeting  of 
the  council.  The  two  west  side  elevated  lines, 
the  Metropolitan  and  the  Lake  street,  are  both 
pushing  construction,  the  former  getting  ready 
for  an  early  starting  of  its  cars  and  the  latter 
making  needed  extensions.  With  all  this  activity 
'n  street  railway  matters  entirely  within  the  city 
limits  of  Chicago,  the  people  ought  soon  to  be 
well  supplied  with  satisfactory  rapid  transit. 


Activity  in      More  real  activity   in  street  rail- 
Chicago,        way  work  in  Chicago  and  vicinity 
has  been  manifested  during  the  past  10  d:iys  than 
for  a  long  period.     The  Van  Buren  street   tunnel, 


Local  Institute  The  holding  of  local  meetings  of 
Meetings.  the  American  Institute  of  Elec- 
trical Engineers  in  this  city  has  proved  even  more 
satisfactory  than  had  been  anticipated.  The 
plan  necessarily  involved  a  number  of  difficulties, 
but  these  fortunately  have  proved  much  smaller 
obstacles  than  was  anticipated  and  the  continued 
success  of  the  meetings  is  now  assured.  That  the 
meetings  should  occasionally  be  held  one  week 
later  than  the  corresponding  meeting  of  eastern 
members  in  New  York  City  does  not  in  the  least 
detract  from  the  interest  In  the  reading  and  dis- 
cussion of  the  papers  by  the  Chicago  members. 
The  attendance  at  the  last  meeting  and  the  dis- 
cussion of  Mr.  Farnham's  paper  furnishes  good 
evidence  of  this  fact,  the  postponement  in  this 
case  being  deemed  advisable  because  of  the  large 
number  of  lantern  slides  that  formed  an  accom- 
paniment to  Mr.  Farnham's  report  of  his  investi- 
gations. The  mere  fact  that  the  paper  has  been 
published  during  the  week  in  the  technical  jour- 
nals In  no  way  detracts  from  the  Interest  In  such 
a  meeting.  Indeed  such  publication  Is  always 
desirable  and  for  this  very  reason  advance  copies 
of  the  Institute  Transactions  are  printed  and  cir- 
culated among  the  members  before  the  paper  is 
presented  by  the  author.  This  method  Is  pursued 
so  that  the  more  thorough  acquaintance  with  the 
contents  of  the  paper  which  any  member  may 
thus  acquire  will  lead  to  more  thorough  discus- 
sion— a  feature  of  such  meetings  that  is  always  of 
the  greatest  importance.  When  thus  published 
in  advance  the  ijaper  may  be  and  often  Is  taken 
up  for  discussion  at  once,  its  actual  reading  be- 
fore the  members  being  considered  unnecessary 
when  It  has  already  been  carefully  studied  by 
those  most  interested.  The  relative  attendance 
at  the  two  meetings — 100  in  New  York  and  60  in 
Chicago — when  the  comparative  membership  in 
and  around  the  two  cities  is  taken  Into  consider- 
ation Indicates  a  more  active  interest  in  the  work 
of  the  Institute  among  the  western  members  than 
among  those  in  New  Yoik  and  vicinity. 
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PROGRAM  or  THE  ATLANTA  STREET  KAIL- 
WAY  CONVENTION. 


The  following  is  a  list  of  the  subjects  aud 
special  committees  appointed  to  report  upon 
them  at  the  thirteenth  annual  meeting  of  the 
American  Street  Railway  Association,  to  be  held 
in  the  city  of  Atlanta,  Ga.,  October  17,  18  and  19, 
1894: 

Can  the  T  Rail  Be  Satisfactorily  Used  in  Paved  Streets? 
Joel  Hurt,  president.  Atlanta  Consolidated  Street  Railway 
Company,  Atlanta,  Ga.;  S.  Hendrie,  manager,  Wyandotte 
&  Detroit  River  Railway  Company,  Detroit,  Micli.;  H.J. 
Crowley,  engineer,  Atlanta  Consolidated  Street  Railway, 
Atlanta,  Ga. 

City  and  Suburban  Electric  Railways:  Edwin  C.  Foster, 
superintendent,  Lynn  &.  Boston  R.  R.,  Boston,  Maes. 

Mail,  Express  and  Freight  Service  on  Street  Railway 
Cars:  Richard  McCnlloch,  electrical  engineer.  Citizens' 
Railway,  St.  Louis,  Mo. 

The  Best  Method  of  Treating  Accidents  and  Complaints: 
John  B.  Parsons,  general  manager.  West  Chicago  Street 
K.  R. Company.  Chicago,  111. 

Street  Car  Wheels  and  Axles:  D.  S.  Cook,  electrical 
engineer,  Trenton  Passenger  Ralway  Company,  Trenton, 
N.J. 

Transfer  and  Commutation:  Rodney  Curtis,  president, 
Denver  Tramway  Company,  Denver,  Colo. 

The  T  Rail  Construction  of  the  Terre  Haute  Street  Rail- 
way Company:  M.  F.  Bnrke,  superintendent,  Terre  Haute 
Street  Railway  Company,  Terre  Haute,  Ind. 

A  Standard  Form  for  Accounts  for  Street  Railways:  11. 
I.  Bettis,  consulting  engineer,  Atlanta  Consolidated  Street 
Railway  Company,  Atlanta,  Ga. 

CAR  TENDER  COMMISSION  IN  BALTIMORE. 


Test  for  Closed  Coil  Arc  Dynamo;  R.  B.  Owens. 

Relative  Advantages  of  Toothed  aud  Smooth  Core  Arma- 
tures; Alton  D.  Adams. 

Resonance  Analysis  of  Alternating  and  Polyphase  Cur- 
retxts;  M.  I.  Pupin. 


Mr.  Leonard,  chairman  of  the  City  Passenger 
Railway  committee,  of  Baltimore,  has  introduced 
and  had  passed  unanimously  by  botli  branches  of 
the  city  council  the  following  resolution: 

Jiesolved  btj  the  Mayor  and  City  Council:— "Vh&i  the  mayor, 
city  register  and  city  commissioner  be  and  they  are  hereby 
constituted  a  commission  to  inquire  into  and  report  in 
writing  to  the  city  council  as  soon  as  may  be  convenient, 
the  description  of  car  fender  which,  in  their  judgment,  is 
desirable  for  the  city  council,  in  compliance  with  chapter 
210  of  the  acts  of  1894,  to  require  the  city  passenger  railway 
companies  to  adopt. 

That  the  said  commission  be  and  hereby  is  authorized 
and  empowered,  if  in  their  judgment  desirable  to  do  so,  to 
employ  one  or  more  competent  engineers  or  other  experts 
and  to  send  the  same  to  inspect  the  passenger  railway 
systems  of  other  cities  to  aid  the  commission  in  their  in- 
vestigation. 

That  the  sum  of  82,003,  or  so  much  thereof  as  may  be 
necessary,  be  and  is  hereby  app'-opriated  to  defray  the  ex- 
penses of  said  commission  and  such  expert  or  experts  as 
they  may  employ,  said  sum  to  be  taken  from  the  amount 
set  aside  for  ordinances  and  resolutions.  And  belt  fur- 
ther 

ResoUed,  That  the  said  commission  be  reiiuested  to  sub- 
mit with  their  written  report  to  the  council  such  form  of 
ordinance  as  they  would  advise  to  be  enacted  in  the  prem- 
ises. 


PROGRAM   OF   THE    ANNUAL    MEETING  OF 
THE  AMERIAN  INSTITUTE  OF  ELEC- 
TRICAL ENGINEERS. 


The  annual  meeting  of  the  Institute  will  be 
held  at  Philadelphia  on  the  afternoon  of  May  15. 
At  this  session  the  results  of  the  election  of  oHi- 
cers  will  be  announced  and  the  reports  of  the 
council  and  treasurer  will  be  read.  Other  mat- 
ters to  be  brought  up  will  probably  be  the  re- 
vision of  the  election  rules  and  recommendations 
of  the  committee  on  units  and  standards.  The 
annual  dinner  of  the  Institute  will  occur  in  the 
evening.  Wednesday  and  Thursday  will  be  de- 
voted to  the  reading  and  discussion  of  papers,  the 
list  reported  by  the  committee  being   as   follows: 

Discriminating  Lightning  Arresters,  and  Recent  Progress 
in  Means  for  Protection  Against  Lightning;  Alexander  Jay 
WurtB. 

The  Law  of  Hysteresis  (Part  III)  and  the  Calculation  of 
Ferric  Inductarces;  Charles  P.  Steinmetz. 

Alternating  Currents  and  Fuse  Wires;  DugaldC.  Jackson 
and  R.J,  Ochsuer. 

The  Waste  of  Zinc  In  Open  Circuit  Batteries  when  Stand- 
ing Idle:  Henry  A.  Lardner. 

Some  Storage  llattery  Phenomena;  W.  E.  Griscom, 

Central  station  Economy:  C.  Reginald  Van  Trump. 

A  Review  of  the  Progress  of  the  American  Institute  of 
Electrical  Engineers,  Edwin  J.  Houston, 

Standardizing  lOlectrlcal  Measuring  Instruments:  <a) 
By  the  Potentiometer  Method;  (b)  An  Improved  Direct 
Reading  Fotcntlomclcr;  Elmer  G.  Wlllyoung. 

Experiments  with  Two-Phase  Motors;  Louis  Duncan. 


IS   THE    CUTTING  OF    LINES  OF  FORCE   A 
NECESSITY." 


Editor  Street  Railway  Gazette: — In  your 
issue  of  April  14,  page  168,  I  note  Mr.  Perry's  e.x- 
planatlon  of  induction  without  the  "cutting"  of 
lines  of  force.  I  now  see  that  the  difference 
between  him  and  myself  rests  in  the  fundamental 
conception  of  the   magnetic   lines.     His   idea   is 


REPRODUCED.) 


that  in  his  figure  19,  before  referred  to,  "the  lines 
of  force  rush  out  from  the  north  pole,  thread 
themselves  through  the  solenoid  and  enter  the 
south  pole  *  *  *  ."  Hence  the  lines  must 
have  a  beginning  and  an  end.  My  idea  is  that 
the  lines  of  force  are  closed  (endless)  curves,  and 
and  as  such  cannot  get  into  or  out  of  the  secon- 
dary solenoid  of  figure  19  without  cutting  it.  This 
was  Faraday's  idea,  and  Is,  so  far  as  I  know,  the 
Idea  held  in  treatises  on  magnetism  and  electricity. 
Lines  of  force  are  not  supposed  to  start  into  exist- 
ence when  a  magnetic  field  Increases,  but  are  sup- 
posed to  "contract  towards  the  wire  or  magnet"  as 
the  magnetic  strength  rises. 

Take  the  simple  case  of  a  straight  wire  perpen- 
dicular to  the  plane  of  the  paper  and  carry- 
ins    a    current:    Let  A   In    the    figure    be    sec- 


LINES   OP  FORCE. 

tion  of  the  wire  by  the  plane  of  the  paper. 
The  lines  of  force  are  circles  Increasing  in  diam- 
eter to  InHnity.  If  the  current  in  the  wive 
increases  these  circles  diminish  in  dl^miter  and 
are  crowded  more  closely  together.  If  the  current 
diminishes  they  e.x-pand,  and  if  it  ceases  they  dis- 
appear by  enlarging  to  an  infinite  diameter.  They 
behave  as  though  they  repelled  each  other,  and 
were  drawn  In  toward  the  wire  against  their 
mutual  repulsion  by  the  effect  of  the  current.  I 
cannot  conceive  of  it  line  beginning  at  some  point 
In  space  and  rushing  round  the  wire  until  it  re- 
turns into  itself.  The  lines  in  Mr.  Perry's  figure 
19  are  the  resultants  of  just  such  circular  lines 
around  the  individual  wires  of  the  primary 
colls.  When  the  primary  current  is  turned  on 
the  closed  curves  come  crowding  In  upon  each 
other  cutting  through  both  secondary  and  prim- 
ary, developing  the  EM.  P.  of  the  one  and  the 
counter  E.M.F.  of  the  other.  The  effect  of  the 
iron  core  in  figure  19  Is  siaaply  to  p3rmlt  of  more 
lines  of  force  being  crowded  into  the  sam^  space. 
It  is  as  though  the  lines  repelled  each  other  less 
in  Iron  than  In  air.  If  the  iron  of  figure  19  were 
continuous  aud  homogeneous,  I  do  not  see  where 
Mr.  Perry  would  find  a  north  pole  from  which 
the  lines  could  start  to  thread  through  the  coil. 


according  to  his  theory.  According  to  all  con- 
ventions the  lines  do  not  exist  there  until  the 
primary  current  Is  started,  and  I  find  it  impos- 
sible to  conceive  of  their  splnging  into  existence 
in  the  core  and  threading  through  the  coils. 

It  is  perfectly'oorrect  and  proper  to  describe 
the  E  M.F.  in  a  closed  circuit  such  as  the  colls 
of  a  transformer  or  of  the  armature  of  a  dynamo, 
as  proportional  to  the  rate  of  change  in  the  num- 
ber of  magnetic  lines  passing  through  It,  but  in 
the  case  of  conductors  carried  around  the  pole  of 
a  magnet  so  called  unipolar  induction  I  do  not 
see  but  we  are  compelled  to  consider  the  rate  of 
"cutting,"  for  here  the  number  of  lines  passing 
through  the  area  does  not  change.  IE  lines  of 
force  are  closed  curves  there  must  be  cutting 
whenever  the  number  of  magnetic  lines  in  a 
closed  circuit  change,  and  the  rate  of  cutting 
must  be  the  same  as  the  rate  of  change.  It  seems 
to  me,  therefore,  that  the  cutting  of  lines  of  force 
is  the  general  condition  of  the  development  of 
E.M.F.,  of  which  the  change  in  the  number  of 
lines  passing  through  an  area  is  only  a  special 
case. 

Vineland,  N.  J.  Wm.  A.  Antiiony. 


FROM  JERSEY  CITY  TO  NEWARK  BY  STAGE 
COACH  AND  TROLLEY. 


It  would  be  interesting,  in  view  of  the  opening 
for  public  use  in  the  last  week  of  the  new  electric 
line  connecting  Newark  and  Jersey  City,  N.  J.,  to 
trace  the  evolution  of  the  facilities  for  travel  and 
traffic  between  the  two  cities  from  the  days  of 
stage  coaches  up  to  the  present  time.  Exactly 
one  century  ago,  a  new  line  of  stages  was  estab- 
lished between  the  two  cities,  in  addition  to  one 
which  had  been  running  several  years.  The 
advertisement  of  the  new  line  appeared  in  The 
Newark  Gazette  of  June  18,  1794,  and  here  it  is, 
reprinted  verbatim  from  a  brown,  worn,  time- 
eaten  copy  of  that  paper: 


PROM     JERSEY   CITY     TO     NEWARK    100    YEARS    AGO. 

A  four-horse  stage  will  leave  Archer  Gift'ord's, 
in  Newark,  every  morning  (except  Sunday),  at 
half  past  five  o'clock,  and  will  leave  Powles  Hook 
at  :5  o'clock  in  the  afternoon  for  Newark.  This 
arrangement  gives  time  for  doing  business  In  the 
city  and  the  coolest  hours  for  traveling.  Passen- 
gers chosing  this  conveyance  may  apply  for  seats 
to  John  Bond,  at  A.  Gift'ord's. 

J.  N.  Gumming. 

And  here  is  the  advertisement  of  the  rival  line 
printed  in  the  same  paper: 

The  subscriber,  after  acknowledging  past  favors, 
begs  leave  to  inform  his  friends  and  the  public 
that,  for  their  greater  convenience,  his  stage  will 
leave  Newark  at  0  o'clock  every  morning  and 
Powles  Hook  at  4  o'clock  every  afternoon,  Sunday 
excepted.  Piissengers  are  desired  to  take  their 
seats  the  evening  previous  by  sending  their  names 
to  the  subscriber  only,  and  not  to  the  taverns,  as 
through  hurry  of  business  of  the  landlords  they 
are  frequently  forgot.  Extra  stages,  horses  and 
chairs,  and  saddle  horses  to  be  had  of  the  sub- 
scriber, or  of  J.  H.  Butman,  No.  50  Cortlandt 
street.  New  York,  on  very  reasonable  terms,  t3  go 
to  Paterson,  or  any  other  part  of  the  continent,  to 
whom  application  may  also  be  made  for  seats  in 
the  above  stage. 

N.  B. — Passengers  will  also  be  taken  up  and  set 
down  in  any  part  of  the  town, 

Newark,  June  10,  1794.  Tuomas  Ward. 

The  new  line  of  the  Consolidated  Traction  Com- 
pany between  the  two  cities  was  put  in  operation 
on  the  20th  Inst. 


Detroit,  Mich. — Ex-United  States  Senator  Dorsey 
of  Denver,  Colo.,  was  in  Detroit  recently  looking 
after  the  Interests  of  himself  and  friends  in  con- 
nection with  the  purchase  of  the  street  railway 
lines  of  the  city,  in  case  the  mayor's  franchise 
should  not  be  accepted  by  the  Citizens'  company. 
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THE  HILLSIDE  LINE  OF  THE  NORTH  HUD- 
SON  COTJNTY  RAILWAY  COMPANY. 


The  North  Hudson  County  Railway  Company 
is  a  corporation  owning  a  number  of  miles  of  sur- 
face and  elevated  railroads  m  Hudson  County, 
New  Jersey,  which  e.\:tend  in  their  operations 
from  Jersey  City  to  the  northern  line  of  the 
county.  This  part  of  the  country  is  characterized 
by  the  beginning  of  the  hill  which  eventually 
forms  the  basis  of  the  Palisades.  Between  the 
river  and  the  foot  of  the  elevated  ground  is  a 
large  area  of  Hat  land.  The  North  Hudson  Count3' 
Rillway  Company  has  to  provide  transportation 
from  the  ferries  on  the  river  side  to  the  top  of  the 
hill,  involving  a  rise  In  some  cases  of  nearly  300 
feet.  There  are  three  means  of  access  to  the  hill 
top— one  from  Hoboken  Ferry  by  elevated  road 
operated  by  trolley;  and  another  at  the  terminus 
of  the  West  Shore  ferries  hy  elevator  and  elevated 
road.  We  illustrate  herewith  a  third  structure, 
by  which  the  summit  of  the  hill  is  reached  by  a 
trolley  line,  known  as  the  Hillside  electric  road. 
The  view  shows  the  general  construction  and  line 


on  an  iron  truss.  Going  around  another  curve  of 
similar  radius  and  of  93°  58',  the  road  curves  along 
the  face  of  the  hill,  gradually  rising  and  crossing 
the  Hillside  wagon  road,  which  course  on  the 
ascent  is  now  in  a  general  direction  to  the  north, 
until  at  an  elevation  of  110  feet  it  enters  the 
northern  loop,  and  with  a  radius  of  CO  feet  goes 
around  a  curve  of  215"'  10'.  The  course  is  now  to 
the  southwest,  and,  still  climbing  the  hill,  the 
line  crosses  near  the  140foot  contour  line  for  a 
second  time  the  Hillside  wagjn  roal,  and  going 
through  an  arc  of  100°  33'  with  100-foot  radius, 
it  reaches  its  destination  100  feet  above  its  com- 
mencement and  connects  with  the  rest  of  the  sys- 
tem. Our  cut  is  reproduced  from  the  Scientific 
American. 


POSITION  OF  SINGLE  TRACK  ELECTRIC 
RAILWAY  IN  COUNTRY  ROADS. 


The  great  extension  of  the  electric  railroad  sys- 
tem in  his  state,  says  Henry  Manley,of  Massachu- 
setts, in  the  current  number  of  Good  Eoads, 
requires  the  settlement  of  a  question    that    has 


As  a  contribution  to  the  solution  of  this  ques- 
tion I  would  suggest  that  the  track  be  placed  in 
the  proper  position  for  one  track  of  a  double  track 
system,  that  is  to  say,  that  the  center  of  the  track 
be  placed  parallel  with  the  center  line  of  the 
street  and  about  five  feet  distant  from  it.  This 
will  allow  the  construction  of  a  good  roadway 
which  shall  occupy  the  center  of  the  street  and 
one  side;  this  roadway  can  be  properly  drained 
and  maintained  as  a  single  roadway;  only  vehicles 
may  use  the  middle  and  highest  part  of  the  road; 
the  oar  tracks  will  be  sufficiently  distant  from 
every  man's  door  to  allow  teams  to  stand  In  front 
of  it.  If  a  second  track  is  required  it  may  be 
placed  in  a  corresponding  position  on  the  other 
side  of  the  roadway.  This  arrangement  would 
also  allow  connecting  tracks  on  intersecting 
streets  to  be  laid  to  the  best  advantage  without 
change  of  general  plan.  This  proposition  seems 
to  me  to  overcome  most  of  the  disadvantages 
named,  and  to  be  open  to  the  one  criticism  that  it 
brings  the  electric  car  uncomfortably  near  to  the 
line  of  ordinary  travel.  I  would  not  say  that  I 
have  given  this  matter  sufficient  consideration  to 
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of  the  road,  and  its  extreme  picturesqueness,  in 
addition  to  its  engineering  interest,  will  be  obvi- 
ous features  not  at  all  exaggerated  in  our  illustra- 
tion. A  map  of  the  road  was  published  In  our 
issue  of  March  24.  The  portion  of  the  road  which 
we  illustrate  commences  at  Madison  avenue  and 
Fifteenth  street,  at  West  Hotoken,  a  point  nearly 
opposite  Fifteenth  street  in  New  York  City, and  in- 
cludes the  interesting  part,  as  from  the  ferry  to 
this  corner  it  is  an  ordinary  surface  trolley  road. 
Here  the  ascent  begins.  By  two  loops  It  climbs 
the  hill  to  Palisade  avenue,  the  horizontal  dis- 
tance in  a  straight  line  between  these  two  points 
being  '700  feet.  By  constructing  the  loops  as 
shown  a  line  3,088  feet  long  is  developed  for  the 
ascent  of  IGO  feet.  The  rise  begins  with  a  wooden 
trestle  running  nearly  parallel  with  and  to  the 
east  of  the  railroad  tracks  of  the  New  York,  Lake 
Erie  and  Western  Railroad  and  of  the  New  Jersey 
Central  Railroad,  the  cars  as  they  ascend  going 
almost  directly  south.  A  couple  of  blocks  below 
is  a  curve  of  90  degrees,  with  a  radius  of  75  feet, 
crossing  the  tracks  of  the  railroads  just  mentioned 


long  troubled  those  having  to  decide  it,  that  is, 
the  position  of  a  single  track  electric  railway  in 
country  roads.  Two  positions  have  been  in  com- 
mon use  for  roads  in  such  localities,  one  being  the 
center  of  the  road,  the  other,  the  side  of  the  road 
wholly  away  from  the  traveled  part.  The  objec- 
tion to  the  first  position  is,  that  practically  the 
whole  road  is  given  up  to  the  street  railway,  all 
travel  by  other  vehicles  must  be  on  the  inclined 
surface  toward  the  gutters  and  upon  both  sides  of 
the  street  railroad  requiring  the  maintenance  of 
two  roads  each  of  an  Inferior  character.  The  use 
of  the  second  method,  interferes  materially  with 
proper  surface  drainage,  etc.,  brings  the  railroad 
in  front  of  every  man's  door,  leaving  on  place  for 
teams  to  stand,  and  being  a  nuisance  In  receiving 
and  delivering  goods  of  any  kind.  In  entering 
villages  it  becomes  absolutely  necessary  to  change 
the  position  of  the  tracii  to  approximately  the 
center  of  the  roadway.  This  matter  has  received 
the  attention  of  the  highway  commission,  but  I 
have  never  heard  that  they  have  expressed  any 
opinion  as  to  which  is  the  better  method. 


be  absolutely  of  the  opinion  that  this  is  its  best 
place,  but  there  certainly  seems  to  be  less  objec- 
tion to  this  position  than  that  of  either  of  the 
others  mentioned. 


OHIO  VESTIBULE  LAW  UNCONSTITU- 
TIONAL. 


The  street  railroad  vestibule  law  of  Ohio,  under 
which  several  indictments  are  pending  against 
the  two  consolidated  companies  of  Toledo,  has 
been  declared  invalid  by  the  common  pleas 
court  in  Springfield,  O.  Judge  Miller  there  sus- 
tained a  demurrer  interposed  by  the  defense 
and  discliarged  the  accused. 

The  sole  ground  of  objection  to  the  statute, 
which  was  deemed  insurmountable,  was  the  fact 
that  it  provided  for  protection  of  drivers  of  elec- 
tric oars  only,  leaving  drivers  of  cable  and  horse 
cars  without  protection.  A  similar  objection  has 
been  raised  by  the  defense  in  the  Toledo  cases. 


Danbury,  Conn. — The  construction  of  an  electric 
road  is  again  under  consideration. 
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BY  NELSON  W.  PERRY. 
iSixtemlh  Jrlicle.) 
THE  DTN.VilO-ELECTRIC  PRINCITLE. 

There  Is  still  a  third  method  and  this  Is  the 
most  usual  one,  viz:  to  make  the  dynamo  e.xcite 
its  own  fields  by  causing  either,  all  or  a  portion  of 
the  current  generated  by  the  armature  to  pass 
around  the  field  magnet  coils.  But  the  question 
naturally  arises,  how  are  we  to  start  such  a  ma- 
chine into  action?  When  the  armature  stops  the 
current  stops  and  the  magnetism  of  the  fields  dis- 
appears. If  we  start  the  machine  from  rest  there 
being  no  magnetism  in  the  fields,  there  will  be  no 
lines  of  force  for  the  armature  wires  to  cut — the 
armature  will  therefore  generate  no  current  and 
our  provision  for  utilizing  that  current  to  e.xcite 
our  field  will  be  useless.  So  reasoned  the  early 
builders  of  electrical  machines  and  it  was  thought 
necessary  for  a  long  time  to  separately  excite  the 
fields  at  least  until  the  machine  got  into  action. 
It  was  therefore  a  very  important  discovery  that 
such  was  not  necessary.  It  seems  that  all  iron 
however  soft  has  a  link  magnetism  which  it 
either  derives  from  the  earth's  magnetism  or  re- 
tains from  previous  magnetization  (residual  mag- 
netism). 

This  may  be  very  slight,  but  it  is  sufficient  so 
that  when  the  armature  is  revolved  before  the 
pole  pieces  it  generates  a  very  slight  current.  No 
matter  how  iusignificant  this  current  may  be,  as 
It  passes  around  the  field  magnets  it  adds  some- 
what to  their  magnetism.     This  increased  mag- 
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netlsm  of  the  fields  enables  the  armature  to  gener- 
ate a  Utile  stronger  current  than  before,  and  this 
prwluces  more  magnetism  and  that  more  current 
so  that  by  the  continued  reaction  between  the 
field  and  armature,  the  machine  "builds  itself 
up,"  as  the  phrase  is,  until  the  magnets  have 
arrlvcil  at  full  strength  and  the  armature  is  pul- 
ling "ut  current  to  lis  maximum  capacity. 

This  "building  up"  of  the  machine  from  practi- 
cally nothing  to  its  maximum  output  without 
outside  help  except  from  the  psiver  necessary  to 
drive  the  armature,  seeming  at  first  sight  to  be 
very  much  like  the  attempt  U)llftoncself  over  the 
fence  by  one's  bootstraps  is  linown  as  the  "dy- 
namo electric"  principle.  These  "self-exclllng" 
machines  which  arc  by  far  the  moll  numerous  of 
thosii  employed  to-day  arc  the  true  "dynamo 
electric  machines." 

SKIIIK.H,  HIII'.ST  ANI>  COMI'OUND  WINDINd. 

The  dynamo  electric  principle  gives  rise  to  three 
dlsllncl  types  of  machines.  In  the  first  type  all 
of  the  current  from  the  nrmaturc  passes  around 
the  field  colli,  as  in  Fig.  .'il,  befnP' It  goes  out  to 
the  exterior  circuit.  HInce  the  field  colls  arc  In 
vrir^  with  the  armature,  a  macbloc  »n  wound  Is 
called  a  «Ti>*  dynamo  or  motor,  as  the  casi'  may 
be.  It  is  eviilent  that  ir  resistances  are  placed  In 
the  outer  circuit  the  amount  of  current 
thai  will  II  iw  around  the  colls  will  be 
le*ien'-d.  This  will  lessen  the  str'-ngth  of 
lb<-  n-M  magnet*,  and  this  will  still  further 
le«s>-n  th>' amount  of  current  that  the  armature 
can  give;  and  If  the  exterior  circuit  becomes 
broken  s<>  that  nn  current  can  flow,  of  course  the 
Dcld   magn'-ts   no  longer   having   any  current  I 


their  coils  lose  their  magnetism,  and  the  armature 
ceases  entirely  to  generate  current.  If  the  break 
In  theoutercircuit  be  now  closed  again  the  dynamo 
will  gradually  build  itself  up  as  before  described 
under  the  heading  "Dynamo  Electric  Principle," 
until  it  again  attains  its  full  strength,  but  this 
will  take  an  appreciable  time.  A  series  dynamo, 
of  course,  could  not  be  used  on  a  multiple  arc 
street  railway  or  on  the  usual  incandescent  cir- 
cuit, for  on  either  of  these  circuits  we  want  to 
have  at  our  command  the  full  strength  of  the 
current  the  moment  we  start  the  first  car  or  turn 
on  the  first  light.     We  cannot  wait  for  the  dyna- 


mos to  build  themselves  up.  There  are  other  ob- 
jections also  to  series  dynamos  for  these  purposes, 
but  for  other  purpose?  they  have  their  use. 

In  the  second  type.  Fig.  .53,  we  only  use  a  por- 
tion of  the  current  generated  by  the  dynamos  to 
excite  the  fields.  From  the  brushes  there  are  two 
circuits,  Detween  which  the  current  divides;  one  of 
these  is  the  line  circuit,  whicli  is  of  heavy  wire 
sufficient  to  carry  all  the  current  required  in  the 
exterior  circuit,  and  the  other  is  a  thin  wire  of 
great  length  and  therefore  of  high  resistance,  which 
is  wound  in  many  turns  around  the  field  magnet 
cores.  Since  this  latter  wire  is  of  high  resistance, 
but  little  current  passes  through  it;  but  as  it  passes 
many  times  around  the  magnet  there  are  sufli- 
clent  ampere  turns  with  the  small  current  for  our 
purpose.  This  latter  wire,  which  forms  In  this 
case  the  magnet  coils,  is  in  multiple  arc  or  in  par- 
allel or  "ill  shunt"  with  the  e.xterlor  circuit. 
This  type  is  therefore  called  the  "shunt  dy- 
namo." 

There  is  a  law  in  the  Ibw  of  electric  currents  to 
which  we  have  before  referred,  that  when  several 
paths  are  open  to  the  current  the  latter  will  di- 
vide itself  among  them  according  to  the  'rela- 
tive conductivities  of  those  paths.  In  Fig.  .i'l  the 
current  has  two  paths  open  to  it — one  through 
the  fine  wire  of  high  resistance,  which 
from  the  magnet  colls  and  the  other  through  the 
large  wire  which  forms  the  external  circuit.  Tlie 
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shunt  circuil,  as  will  be  observed,  is  always 
closed  so  that  no  matter  whether  the  external  cir- 
cuit be  closed  or  not  a  current  will  always  be 
passing  through  the  Meld  colls  and  the  full  mag- 
netism which  they  arc  capable  of  imparting  to 
the  magnet  is  always  maintained.  Thi'  shunt 
dynamo  Is  therefore  peculiarly  fitted  for  multiple 
arc  circuits  (street  railway  and  IncamieNci'iit 
lamp  circuits)  because  as  we  know  mulllplr  arc 
circuits  are  always  open  when  tliere  are  no  trans 
laling  rli!vlni'S  (lamiis,  cars,  etc.)  op'Tatlng.  Hut 
If  the  magnetism  of  l)ie  fields  be  maintained  the 
full  curn.'nt  Is  always  available  tin'  moment  It  Is 
wanted.     Hut  the   cxt^trlor    circuit  Is  one  of  varl 


able  conductivity.  The  resistance  between  the 
trolley  wire  and  the  ground  is  only  half  as  great 
when  two  cars  are  running  as  when  only  one  is  in 
operation.  The  relatiee  conductivities  of  the  two 
paths  therefore  changes  with  the  number  of  cars 
operated,  being  greatest  in  the  outside  circuit 
when  there  are  many  cars. 

Now,  supposing  that  with  the  speed  at  which 
our  armature  is  driven  and  the  magnetism  which 
the  ampere  turns  of  our  shunt  colls  is  capable  of 
producing  our  dynamo  is  capable  of  generating 
an  electromotive  force  of  just  500  volts  when  but 
one  car  |.s  in  operation.  If  a  second  car  be  started 
up  the  conductivity  of  the  exterior  circuit  will 
have  been  increased  and  it  will  take  a 
relatively  larger  portion  of  the  total  cur- 
rent generated  by  the  armature  This  will  leave 
less  to  go  around  the  magnet  coils  and  the  mag- 
nets become  weaker.  With  weaker  fields  the 
electromotive  force  generated  by  the  same  speed 
of  armature  becomes  less  and  we  will  no  longer 
have  a  current  of  500  volts,  but  something  less 
than  that.  This  loss  of  electromotive  force  is 
what  is  technically  called  termed  "drop"  and 
while  in  very  short  lines  with  but  a  oar  or  two 
operating  it  may  not  amount  to  much;  It  becomes 
very  serious  in  long  lines  with  many  oars  or 
lights  to  feed.  To  correct  this  fault  we  some- 
times have  recourse  to  the  third  method  of  wind- 
ing, which  is  known  as  compound  vi{uA\ns„  and 
the  machines  so  wound  are  known  as  compound 
dynamos.  The  compound  winding  (Fig.  "il!),  is  a 
combination  of  the  series  and  shunt  windings.  As 
shown  In  the  diagram  the  winding  consists  of  two 
colls,  one  consisting  of  a  few  turns  of  coarse  wire 


FIG.  54. 

in  series  with  the  armature,  through  which  all 
the  current  which  goes  to  the  exterior  circuit 
passes,  and  the  other  consisting  of  the  fine  wire 
colls  in  parallel  or  in  shunt  to  the  latter.  Now  if 
we  reduce  the  resistance  of  the  exterior  circuit  by 
putting  on  additional  cars,  wlille  we  weaken  the 
magnetizing  elleot  of  the  fine  shunt  colls,  as  in  the 
last  case,  the  additional  current  which  Is  di- 
verted to  the  exterior  circuit  which  has  to  pass 
through  the  series  coils,  compcn.sates  for  the 
other  loss.  l!y  putting  on  fewer  or  more  turns  of 
the  series  colls,  we  may  exactly  compensate  for 
any  loss  of  electromotive  force  that  might  be  oc- 
casioned in  a  shunt  machine  by  the  addition  of 
cars  or  lenglli  of  line,  or  by  putting  on  more  turns 
than  is  needed  for  exact  compensation  may  even 
cause  the  electromotive  force  to  rise  as  the  load 
on  the  dynamo  increases.  A  machine  wound  to 
[iroduce  the  latter  elfect  is  said  lo  be  "owr  coiii- 
■pniintlcd.*' 

TnB  KKVBUSIllII.ITV  OK  'IMIIC  DVNAMO. 

It  will  have  been  observed  thai  heretofore  we 
have  referred  to  the  dynamo  and  lo  the  motor  as 
though  they  were  synonomous  terms.  We  have 
done  this  not  Indlscrlminati'ly,  but  as  the  one  or 
the  other  served  the  purpose  of  illustration  the 
better.  Hut  as  a  matter  of  fact,  the  dynamo  and 
tlie  motor  iiri;  one  and  the  same  machine. 

.Supiioslng  we  have  In  a  pipe  C'lwo  fans  exactly 
alike  (Fig.  51),  each  furnished  with  a  pulley  by 
which  It  may  be  belte<l  to  a  line  shalt  or  to  other 
machinery^  If  we  drive  A  rapidly  It  will  force  a 
current  of  air  through  the  pipe  f.' from  A  to  II, 
and  this  current  of  air  will  cause  /.'  to  revolve  like 
a  wind  mill.  If  on  the  other  hand  we  i1rlv(!  /.'  by 
Ms  pulli-y,  the  current  of  air  wlilcli  II  will  produce 
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will  drive  A,  and  it  the  current  be  strong  enough 
the  latter,  acting  as  a  motor,  may  drive  other 
machinery  to  which  it  may  be  belted.  In  the  first 
case  we  have  driven  the  fan  A  by  belting  it  to  a 
driving  pullej',  and  It  has  become  a  generator  of  a 
current  of  air  which,  upon  being  conducted  by 
the  pipe  C  to  the  similar  fan  B  has  caused  the 
latter  to  revolve  as  a  motor,  rendering  it  capable 
of  driving  other  machinery  through  its  pulley  and 
belt.  In  the  second  case,  B,  as  a  generator  drives 
^  as  a  motor. 

It  is  evident  that  these  two  fans  are  perfectly 
reversible  as  regards  their  functions.  By  driving 
either  one  it  becomes  a  generator  of  air  current 
capable  of  driving  the  other  one  as  a  motor.  That 
is  to  say,  if  we  apply  mechanical  energy  to  either. 
It  gives  out  wind  energy,  if  we  may  use  such  an 
expression,  and  if  we  apply  to  it  wind  energj',  it 
will  give  out  mechanical  energy. 

So  It  is  exactly  with  the  dynamo  electric  ma- 
chine. If  we  drive  the  armature  by  steam  or 
other  power,  the  machine  will  generate  an  elec- 
tromotive force — electrical  energy — and  if  we  ap- 
ply electrical  energy  to  its  armature,  the  latter 
will  revolve  and  give  out  mechanical  energy.  If 
two  exactly  similar  machines  have  their  brushes 
■connected  by  electrical  conductors  they  will  be- 
hive  toward  each  other  exactly  as  do  the  fans. 
Since  they  are  exactly  alike,  it  is  immaterial 
which  we  shall  employ  as  a  generator  and  which 
as  a  motor.  If  the  armature  of  one  is  driven  it 
will  give  rise  to  an  electric  current  corresponding 
to  the  current  of  air  in  0,  which  by  giving  rise  to 
a  current  will  cause  the  other  to  revolve  as  a  motor, 
the  general  rule  being  that  any  machine  that  will 
■make  a  good  generator  will  also  make  a  good  mo- 
tor, and  rice  versa. 

It  will  be  seen  from  the  above  that  the  electric 
motor  bears  the  same  relation  to  the  generator  as 
the  driven  pulley  on  one  shaft  does  to  the  driving 
pulley  on  another,  and  that  the  electric  current 
by  which  the  energy  is  conveyed  from  the  genera- 
tor to  the  motor  performs  the  same  office,  exactly 
-as  the  belt  does  which  connects  the  driving  pulley 
with  the  driven  pulley.  It  Is  perfectly  clear  that 
■either  of  two  lines  of  shafting  may  be  used  as  the 
driving  shaft  by  connecting  It  with  the  steam  en- 
gine, and  if  the  pulleys  which  are  belted  together 
on  the  two  shafts  are  of  the  same  size  it  will  make 
n)  difference  In  the  operation  of  the  machinery, 
to  which  shaft  it  Is  belted,  but  in  mechanical 
op3ratIons  it  Is  often  desirable  to  give  the  driven 
shaft  a  different  speed  from  that  of  the  line  shaft, 
and  for  that  reason  the  pulleys  on  the  two  shafts 
would  be  given  different  diameters  to  adapt  them 
to  the  required  conditions.  So  in  electrical 
machinery,  the  motor  may  differ  radically 
in  appearance  and  also  differ  somewhat 
in  minor  details  from  the  generator,  to  better 
adapt  it  to  the  particular  work  it  has  In  hand. 
Thus  in  the  street  car  motor  compactness  is  a 
prime  requisite,  and  It  Is  allowable  to  sacrifice 
some  of  the  requisites  of  a  good  machine  in  order 
that  this  one  feature  may  predominate.  But 
motors  will  not  differ  more  In  appearance  from 
generators  than  they  do  from  each  other.  While 
the  construction  of  the  two  machines — the 
dynamo  and  motor — may  be  and  frequently  are, 
the  same,  the  theory  upon  which  they  operate  is 
entirely  different — the  one  being  the  reverse  of 
the  other.  The  same  drawings  are,  however,  en- 
tirely applicable  to  the  explanation  of   the  motor. 


NOETHWESTEB.N  ELEVATED  IN  CHICAGO 
TO  TUNNEL  THK0T7GH  BUILDINGS. 


The  Northwestern '■  L"  proposes  to  solve  the 
problem  of  a  down-town  loop  by  the  adoption  of 
Dhe  novel  plan  of  boring  a  route  through  the  sec- 
ond stories  of  buildings.  The  proposed  plan 
provides  for  the  condemnation  of  a  strip  forty 
feet  wide  through  business  houses  on  its  right  of 
way  from  the  river  to  the  alley  north  of  the  First 
National  Bank  building  and  then  east  to  Wabash 
avenue.     E\ery  building  in  the  way  of  the  line— 


which  will  be  on  one  side  or  the  other  of  the  alley 
where  one  exists — will  be  tunneled.  The  struct- 
ure is  arranged  so  that  it  rests  on  its  own 
foundations,  entirely  independent  of  the  building. 
Over  the  structure  that  Is  built  through  the 
business  district  buildings  eight  stories  high  will 
be  erected,  so  that  the  line,  with  the  exception 
of  the  street  crossings,  will  ba  practically  a  tunnel 
or  conduit.  Along  the  elevated  roadway  on  both 
sides,  from  State    street    to    the    river    crossing, 


TUNNEL  THKOUGH  BUILDINGS. 

Stalls  will  be  built  which  will  be  leased  for  vari- 
ous purposes.  A  continuous  walk  will  be  built 
in  front  of  thes  stalls  for  passengers,  and  the 
trains  in  the  down-town  district  will  run  at  a 
slow  rate  of  speed.  Above  the  second  story  the 
building  win  be  rented  for  whatever  purpose 
seems  best  adapted  to  the  wants  of  the  com- 
munity. In  order  to  still  further  utilize  the 
property  of  the  railroad  company,  the  space  on 
the  surface  and  below  the  railroad  track  will  be 
improved  and  also  leased.  In  this  way  the  com- 
pany expects  to  secure  a  perfect  down-town 
terminal,  with  an  Income  sufficient  to  pay  at 
least  the  interest  on  the  cost  of  the  investment. 
The  company's  plan  contemplates  a  two-track 
structure  on  the  south  side  and  the  stopage  of 
trains  at  all  street  crossings,  with  electricity  as 
the  motive  power.  North  of  the  river  a  four-track 
structure  is  proposed,  the  two  inner  tracks  to  be 
used  for  express  trains.  The  plan,  It  Is  admitted, 
will  involve  the  expenditure  of  millions,  but  its 


against  the  under  side  of  the  trolley  wire,  being 
held  against  it  by  strong  spiral  springs.  Two 
contact  bars  and  two  frames  are  provided  for 
each  car  as  shown  In  the  Illustration.  The  ad- 
vantage claimed  for  this  method  of  contact  are 
greater  reliability  as    compared   with   the  wheel 


OVERHEAD  TROLLEY  OP  THE  GENOA  ROAD. 

contact  as  there  is  freedom  from  the  danger  of 
the  trolley  jumping  from  the  wire.  The  contact 
bar  Is  nearly  as  long  as  the  width  of  the  car.  For 
this  reason  much  less  "guying"  of  the  trolley  wire 
Is  necessary  In  passing  around  curves,  as  the  line 
may  be  allowed  to  follow  chords  rather  than  con- 
form to  the  circumference  of  the  circle. 


VAN  BUBEN  STBEET  TUNNEL,  CHICAGO. 


The  new  tunnel  of  the  West  Chicago  Street 
Railroad  Company  under  the  Chicago  river  just 
north  of  Van  Buren  street  forms  now  a  part  of  the 
route  of  the  Blue  Island  avenue  and  Halsted  street 
cable  cars.  Up  to  the  present  time  the  oars  were 
operated  by  cable  within  a  block  of  the  tunnel 
approach  and  were  drawn  into  the  business  center 
by  horses.  Work  on  the  tunnel  was  started  about 
four  years  ago  and  It  has  been  prosecuted  under 
unusual  difficulties.  The  section  of  the  tunnel 
was,  in  the  first  place,  unusually  large  and  the 
material  penetrated  very  unfavorable,  being  for 
the  most  part  a  soft,  plastic  clay  having  a  natural 
slope  of  about  3  to  1.  Again,  the  tunnel  passed 
underneath  the  foundation  of  several  large  build- 
ings and  but  a  short  distance  underneath  the 
tracks  of  the  Pittsburg,  Ft.  Wayne  &  Chicago  R. 
R.  on  the  west  bank  of  the  river,  all  of  which  had 
to  be  either  rebuilt  or  temporarily  supported 
without  seriously  disturbing  business.  To  this  is 
to  be  added  frequent  and  often  long  interuptions 
of  the  work  by  litigation,  which  required  it  to  be 
done  in  sections  often  remote  from  each  other, 
which  had  to  be  connected  whenever  circum- 
stances would  permit. 

The  profile  of  tunnel  which  is  reproduced  from 
Engineenng  News  gives  the  dimensions  of  the 
tunnel  which  is  by  far   the  largest  and  best  con- 
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VAN  BUREN  STREET   TUNNEL   OF  THE   WEST  CHICAGO   STREET  BAILWAY  COMPANY. 


adoption,  it  is  claimed,  will  enhance  the  value  of 
property  and  Its  rents. 


OVEEHEAD   CONTACT     ARRANGEMENT  OF 
THE  GENOA  ELECTRIC   ROAD. 


The  accompanying  illustration  shows  the  contact 
arrangement  used  on  the  electric  railway  cars  at 
Genoa,  Italy,  by  the  Siemens  &  Halske  Company 
of  Berlin,  the  contractors  for  the  equipment.  The 
actual  traveling  contract  consists  of  the  upper 
side  of  a  rectangular  frame  supported  by  two 
tubular  uprights.  This  upper  side  of  the  rect- 
angle Is  easily  renewed   when  worn.     It  presses 


structed  street  railway  tunnel  in  Chicago.  Be- 
tween the  outside  tracks  and  the  walls  there  is  a 
clearance  on  each  side  of  five  feet.  In  the  other 
tunnels  the  space  at  certain  points  Is  not  over  five 
Inches  and  accidents  have  on  several  occasions 
resulted  from  the  proximity  of  the  oars  to  the 
walls. 

As  the  profile  shows  the  grades  are  steep  and 
to  prevent  the  possibility  of  accidents  from  oars 
slipping  it  was  determined  to  utilize  a  rack  rail 
on  each  track.  A  pinion  on  each  car  which 
meshes  Into  the  racks  can  be  instantly  locked  in 
case  the  car  starts  to  slip  and  tlie  car  be  brought 
to  a  standstill. 
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April  28,  1894. 


CHICAGO  TEOLLEY    ORDINANCES  PASSED . 


GETTING  ON  AND  OPF  STREET  CARS. 


NE'WSBOYS    TO  BE    KEPT    OFF    NEW  YORK 
STREET    OARS. 


At  the  regular  meeting  of  the  council  this 
week  the  West  and  North  Side  trolley  ordinance, 
whicli  the  old  council  refused  to  pass  about  three 
weeks  ago,  was  taken  up  and  after  some  amend- 
ments were  incorporated  It  was  passed  by  a  vote 
of  48  to  IS.  One  of  the  amendments  passed  was 
that  the  trolley  system  should  not  be  used  in  that 
section  of  the  city  bounded  on  the  north  by  the 
river,  on  the  west  by  the  river,  and  on  the  south 
by  Twelfth  street;  it  was  also  providing  that 
where  the  cable  power  is  now  used,  or  where  the 
companies  have  the  right  to  use  cable  power,  the 
trolley  system  shall  not  be  used.  This  was 
adopted.     The  following  also  went  through: 

mat  for  and  in  consideration  of  the  privileges  therein 
granted  by  the  City  of  Chicago  to  the  said  Sorth  Chicago 
Street  railroad  company,  the  West  Chicago  Street  railroad 
company,  and  the  lines  leased  by  the  aforesaid  compan- 
ies, the  said  companies  shall,  at  their  own  cost  and  ex- 
pense, erect  and  maintain  on  the  posts  which  they  may 
erect  within  a  radius  of  one  mile  of  the  City  Hall,  electric 
light  lamps,  to  be  ot  equal  power  of  the  lamps  now  used 
by  the  said  city  and  to  be  placed  on  every  second  post  or 
at  a  distance  of  every  200  feet,  the  same  to  be  erected  under 
the  SQperrision  of  the  Department  of  Public  Works. 

The  principal  provision  of  the  ordinance  in  ad- 
dition to  the  amendment  given  above  is  as 
follows; 

That  Sec.  1  of  an  ordinance  passed  by  the  city  council  of 
the  city  of  Chicago  March  31,  1893,  authorizing  and  em- 
powering the  West  Chicago  Street  Railroad  Company  and 
tne  North  Chicago  Street  Kailroad  Company  to  operate 
their  several  and  respective  lines  ot  street  railroads  by  any 
or  all  of  the  four  certain  motors  or  motive  powers,  therein 
named;  or  by  such  other  motor  or  motive  power  which 
said  companies  or  either  of  them,  shall  see  fit  to  adopt  and 
use;  provided,  however,  that  such  motor  or  motive  power 
shall  be  practically  noiseless,  and,  before  using,  shall  be 
approved  by  the  mayor  and  commissioner  of  public  works ; 
be,  and  said  Sec.  1  of  said  ordinance  is  hereby  amended  by 
striking  out  the  last  clause  in  said  Sec.  1,  which  reads  as 
follows:  "In  event  of  electric  power  being  used,  the 
same  shall  be  placed  underground,  and  its  method  ot  con- 
struction shall  first  be  approved  by  the  commis- 
sioner of  public  works;"  and  substituting  in  place 
of  said  clause,  and  adding  to  said  Sec.  1,  the 
following:  If  electric  power  shall  be  used  by  means 
of  overhead  contact  wires,  such  overhead  wjres,  to- 
gether with  the  necessary  feed  wires  may  be  suspended 
from  poles  set  within  the  curb  limits  of  the  street  on  either 
side  thereof,  or  from  bracket  poles  placed  in  the  center  of 
the  street  along  such  line  or  route;  such  poles  and  wires  to 
be  erected  and  maintained  for  the  purpose  of  supplying 
electric  current  which  can  be  used  for  power,  heat  and 
light  purposes;  and  with  the  right  to  connect  the  wires 
herein  authorized  with  the  generator  or  power  station,  or 
any  station  or  car  house  in  connection  with  said  railroad 
or  railroads,  or  with  any  power  house  or  station  along  any 
line  or  lines  of  railroad  of  said  companies,  or  either  of  them 
used  by  either,  in  connection  with  its  cable,  horse,  or  elec- 
tric system,  a'  d  all  wires  and  conductors  for  the  trans- 
mission of  electricity  in  and  along  the  street  shall  be  con- 
structed in  a  substantial  and  workman-like  manner  and 
under  supervision  of  the  commissioner  of  public  works  so 
as  to  Interfere  as  little  as  possible  with  the  public  travel. 

It  is  reported  that  Mayor  Hopkins  will  again 
interpose  his  veto  and  the  ordinance  will  then 
come  up  for  passage  again. 


REVIVAL  OF  THE  CHICAGO  &  ST.  LOUIS 
ELECTRIC  ROAD  PROJECT. 


Chief  Engineer  Hughes  ot  the  Chicago  and  St. 
Louis  Electric  Railroad  says  that  ground  will  be 
broken  and  work  be  at  once  commenced  on  the 
Chicago  division,  extending  to  Alpine  Heights,  a 
distance  of  some  thirty  miles  from  Chicago.  It 
is  the  intention  ot  the  company  to  extend  a  spur 
track  from  Alpine  Heights  to  Joliet,  a  distance  of 
about  six  miles.  About  forty  miles  of  the  Edln- 
burg  division  was  made  ready  for  the  track  prior 
to  the  financial  panic  and  this  section  will  now  be 
pushed  to  completion.  Arrangements  will  be 
made  with  either  the  Metropolitan  or  Lake  street 
"L"  roads  or  the  Atchison  to  bring  its  trains  into 
the  heart  of  the  city.  Arrangements  have  been 
completed  for  terminal  facilities  in  the  new 
union  depot  at  St.  Louis  and  for  crossing  the 
Mississippi  river  on  the  Merchants' bridge.  The 
rnad  is  to  be  standard  gauge.  Seventy-five  pound 
T  rail  will  be  used.  Dr.  Wellington  Adams,  the 
general  manager  of  the  company,  has  Been  busy 
perfecting  his  plans  and  arranging  to  raise  the 
money  necessary  to  push  the  road  through  to 
completion.  The  route  surveyed  is  several  miles 
shorter  than  any  of  the  steam  roads  connecting 
the  two  cities." 

The  company  confidently  expects  to  run  its 
trains  at  a  speed  ot  100  miles  per  hour  and  has 
letters  from  the  General  Electric  Company  stat- 
ing that  it  has  no  hesitancy  in  guaranteeing  to 
build  high  speed  motors  capable  of  doing  the 
work  required  and  of  filling  the  order  for  same 
within  eight  months  oi  receipt. 


A  recent  decision  in  the  United  States  court  of 
appeals  for  circuit  in  which  Chicago  is  located  is 
Important,  as  it  affects  the  question  ot  liability 
for  street  oar  accidents.  A  man  named  Hyman 
Cohen  attempted  to  get  on  board  one  of  the 
Madison  street  (Chicago)  cable  cars  at  Halsted 
street.  The  cars  had  stopped,  but  were  about 
ready  to  start  up.  Cohen  could  have  got  on  the 
rear  car  without  difficulty,  but  he  ran  forward  to 
get  on  the  grip  car.  He  had  taken  hold  of  that 
car  when  it  started  suddenly  and  he  was  thrown 
to  the  ground,  receiving  Injuries. 

Cohen  sued  the  street  railway  company  for 
damages  in  the  United  States  circuit  court.  On 
the  trial  the  judge  called  the  attention  of  the  jury 
to  the  fact  that  he  had  passed  by  the  car  which 
he  might  have  boarded  without  danger  for  the 
purpose  of  getting  on  the  grip  car.  This  raised 
the  question  of  contributory  negligence,  and  the 
verdict  of  the  jury  was  in  favor  of  the   company. 

The  case  was  appealed,  and  was  thoroughly 
tried  in  the  court  of  appeals.  The  judgment  in 
favor  of  the  company,  based  on  ithe  verdict,  was 
set  aside  and  a  new  trial  ordered.  The  court 
seemed  to  hold  that  a  passenger  had  a  right  to 
select  one  car  in  preference  to  another  on  which 
he  should  ride,  and  that  he  was  not  guilty  ot  con- 
tributory negligence  in  choosing  the  grip  car  and 
passing  by  another  car  tor  the  purpose  of  reach- 
ing it. 

It  was  also  held  that  it  the  car  starts  while  a 
person  is  getting  on  or  off  and  injury  is  caused 
tie  company  is  liable.  On  this  point  Judge  Bunn, 
of  the  court  of  appeals,  said: 

The  conductor  of  street  cars,  having  the  safety  and  even 
the  lives  of  patrons  in  his  keeping,  has  not  discharged  his 
whole  duty  to  the  public  when  he  has  stopped  his  train 
and  waited  what  may  appear,  according  to  his  schedule,  a 
reasonable  time  for  passengers  to  embark.  He  is  bound  to 
exercise  the  highest  degree  of  diligence  practicable  to 
protect  passengers  and  prevent  accident.  He  is  bound  to 
know  when  he  starts  his  car  suddenly  out  with  full  force 
that  no  person  attempting  to  embark  is  at  that  moment 
with  one  foot  on  the  platform  and  the  other  on  the  ground 
and  with  his  hand  upon  the  railing  in  the  act  of  getting 
on  board,  or  is  otherwise  in  a  position  of  danger. 

This  is  a  signlfloant  caution  to  conductors,  and 
it  was  emphacized  by  a  judgment  of  several 
thousand  dollars  against  the  street  car   company. 

REDUCTION  OF  STREET  CAR  FARES. 


The  Ottumwa  Electric  Railway,  of  Ottumwa, 
Iowa,  has  adopted  a  plan  originated  by  its  presi- 
dent and  general  manager,  Mr.  W.  R.  Daum,  by 
which  frequent  patrons  of  the  road  can  be  given 
reduced  rates  that  would  not  be  available  tor  the 
occasional  rider.  The  company  issues  coupon 
books  containing  100  tickets  each,  offering  one 
book  for  $4.50,  three  for  $13.90,  five  for  $30.25, 
ten  for  $38.  In  addition  to  this  the  company 
agrees  that  the  cover  of  each  book,  if  presented  at 
the  office,  will  be  accepted  toward  the  purchase 
of  another  book  at  the  following  values:  35  cents 
if  presented  within  90  days,  50  cents  if  presented 
within  60  days,  75  cents  if  presented  in  30  days 
from  the  date  of  issue.  By  this  means  those  peo- 
ple who  ride  most  frequently  obtain  the  lowest 
rates.  The  company  has  limited  this  offer  until 
May  15,  and  as  an  additional  inducement  further 
agrees  that  If  1,000  books  are  sold  before  that 
date  the  time  will  be  extended  30  days  for  the 
acceptance  on  the  covers  at  the  values  marked  on 
all  books  sold  by  that  date.  The  system  is  said 
to  be  working  very  successfully. 

The  Rochester  (N.  Y.)  Railway  Company,  on 
and  after  April  25,  will  sell  eleven  tickets  for  50 
cents,  and  will  issue  a  coupon  book  containing  110 
tickets  and  sell  the  same  at  $5.  The  company 
will  endeavor  to  have  these  tickets  and  books  on 
sale  at  central  locations  throughout  the  city.  The 
tickets  and  books  can  be  purchased  at  any  time 
at  the  office  of  the  company.  Tickets  in  packages 
of  eleven  can  also  be  obtained  from  the  conduct- 
ors. The  books  must  be  obtained  either  at  the 
company's  office  or  at  places  where  they  are  left 
for  sale. 


Hereafter  no  newsboy  will  be  allowed  on  any  of 
the  cars  of  the  principal  street  railway  lines  in 
New  York.  This  plan  has  been  privately  dis- 
cussed among  the  leading  surface  railroad  men  of 
the  city  for  six  months.  Notices  have  now  been 
posted  in  the  cars  of  the  railroads  in  the  agree- 
ment notifying  the  passengers,  the  conductors, 
and  the  newsboys  that  the  boys  will  not  hereafter 
be  permitted  to  board  the  cars  to  sell  papers. 
Two  things  led  to  this  radical  step.  The  first  is 
the  large  and  increasing  number  of  accidents  to 
newsboys.  The  introduction  of  the  fast  running 
cable  has  greatly  increased  the  number  of  acci- 
dents to  the  newsboys  and  the  companies  have 
already  paid  out  large  sums  ot  money  on  this, 
account.  The  second  cause  Is  the  great  volume 
of  complaints  from  the  patrons  of  the  roads, 
especially  of  the  cable  lines  The  Metropolitan 
Street  Railway  Company  is  the  leader  in  the 
movement.  The  syndicate  which  owns  the  sys-, 
tem  has  already  established  a  similar  rule  tor  its. 
roads  in  Philadelphia,  Trenton,  New  York,  Jersey 
City,  and  other  places. 


MEETING   OP    THE   AMERICAN    INSTITUTE, 
IN  CHICAGO. 


On  last  Wednesday  evening,  the  paper  read  at 
the  New  York  meeting  of  the  American  Institute 
ot  Electrical  Engineers  a  week  previous,  was  read 
by  Mr.  A.  V.  Abbott,  of  the  Chicago  Telephone 
Company,  and  discussed  by  the  Chicago  members, 
at  their  meeting  at  the  Armour  Institute.  The 
meeting  was  well  attended  by  members  as  well  as 
others  residing  in  Chicago  and  vicinity  who  were 
interested  in  the  subject  ot  electrolytic  action  on. 
underground  pipes  and  cables.  Mr.  Farnham's. 
paper  was  printed  in  our  last  issue. 

Among  the  members  present  were  Messrs.  Ab- 
bott, Arnold,  Armstrong,  Hibbard,  Hasldns,  Rod- 
man, Ray,  Gutmann,  Stine,  O'Dea  and  others^ 
The  total  attendance,  which  was  over  sixty,  in- 
cluded a  number  of  non-members,  among  whom, 
may  be  mentioned  Mr.  Beach,  a  former  president 
of  the  Chicago  Electric  Club,  Mr.  Welles  of  the 
Western  Electric  Company,  Mr.  Knox,  electrician, 
of  the  Chicago  City  Railway  Company,  Mr.  Keith- 
ley,  ot  the  same  company,  and  Alderman  Mann, 
who  has  been  a  vigorous  opponent  of  the  intro- 
duction of  the  trolley  in  Chicago  streets. 

The  western  members  are  well  satisfied  with 
the  success  of  the  local  meetings,  and  are  es- 
pecially pleased  with  the  facilities  offered  by  the 
Armour  Institute  people  for  the  holding  of  meet- 
ings in  the  lecture  rooms  of  that  institution. 


AMERICAN  RAILWAY  IMPROVEMENT  COM- 
PANY. 


The  Boston  Jfews  Bureau  says  of  the  work  of 
this  company:  "The  American  Railway  Im- 
provement Company  of  Boston  has  been  reorgan- 
ized with  G.  Arthur  Hilton  as  president;  vice 
Edmund  Davis,  George  A.  Beatey  treasurer,  and 
W.  G.  Wheildon  assistant  treasurer.  The  com- 
pany has  a  capital  of  $1,000,000,  of  which  $700,000 
is  paid  in.  The  directors  are  as  follows:  Edmund 
Davis,  W.  G.  Wheildon,  G.  Arthur  Hilton, 
Thomas  McCowbray,  New  York,  and  George  A. 
Beatey.  This  board  will  be  increased  to  nine 
members  later.  Mrs.  Charles  Hemenway  and  T. 
Quinoy  Brown  of  Boston  have  taken  a  large  inter- 
est in  this  company  and  Mr.  Brown  will  no  doubt 
accept  the  vice-presidency.  Branch  offices  have, 
been  opened  in  New  York  and  Baltimore.  The 
company  has  purchased  the  property  of  the  Bos- 
ton Chair  Manufacturing  Company,  at  Ashburn- 
ham,  Mass.,  which  covers  six  acres  and  is 
remodeling  the  plant  for  the  manufacture  of 
electric  cars  and  electrical  equipment.  It  has 
orders  on  hand  now  for  100  cars  and  equipmems. 

"The  company  has  contracts  on  hand  to  build 
the  following  roads:  Westchester  and  Philadel- 
phia, 38  miles  long,  paralleling  the  Pennsylvania 
R.  R.,  to  cost  $000,000;  Baltimore,  Hartford 
County  i&  Susquehanna,  Baltimore,  Md.,  to  cost 
$380,000;  Union  Street  Railway,  Sterling,  111.,  to 
cost  $190,000;  Long  Branch,  Red  Bank  &. 
Eatontown  Railway,  New  Jersey,  to  cost  $300,000;. 
Braintree,  Holbrook  &  Randolph  Railway." 
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NEW  .WESTINGHOUSE    STREET     RAILWAY 
MOTORS. 


In  order  to  meet  the  requirements  of  street  rail- 
way companies  that  demand,  for  reasons  of  their 
own,  motors  that  are  lighter  and  especially  that 
haye  less  weight  upon  the  car  axles,  the  Westing- 
house  Electric  &  Manufacturing  Company  has 
placed  upon  the  market  the  motor  herewith  illus- 
trated and  described. 

The  new  motor  appears  to  resemble  the  com- 
pany's No.  'i  single  reduction   motor   without  the 


nected  to   the   commutator   segments  so  that  the 
armature  winding  has  only  two  circuits. 

The  field  consists  of  four  pole  pieces  projecting 
radially  inward  from  a  circular  yoke  or  ring 
which  parts  in  a  horizontal  plane  through  the 
shaft.  In  order  to  secure  rigidity  of  construc- 
tion, the  two  lower    pole    pieces,  half    of  the  cir- 


The  field  colls  are  wound  and  Insulated  In  the 
same  manner  as  in  the  No.  3  motor,  although  the 
capacity  of  the  winding  has  been  somewhat  in-- 
creased. 

The  two  brush-holders,  90  degrees  apart  on  the 
top  of  the  commutator,  are  held  in  position  by  a 
frame  which  is  so  designed  as  to  constitute  a  part 
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NEW   WESTINGHOUSE  MOTOR. 


Iron  frame  which  serves  as  its  support.  The 
absence  of  this  frame  reduces  the  weight  of  the 
new  motor  without  diminishing  its  rigidity.  As 
a  circular  form  of  field  may  be  mathematically 
proven  to  afford  the  greatest  strength  for  any 
given  weight  of  material,  as  a  four-pole  field  must 
evidently  give  greater  output  than  one  of  only 
two  poles,  and  as  the  toothed  armature,  with  a 
two  circuit  winding  and  lathe  wound  colls  have 
many  advantages,  all  these  features  are  retained 
In  the  newly  designed  machine.  The  new  motor 
is  of  the  single  reduction  type;  and  the  No.  12  is 
manufactured  in  ihree  standard  sizes  of  20,  25, 
and  30  H,  p.,  respectively.  The  No.  10  is  designed 


cular  yoke  and  end  plates  are  made  in  a  single, 
solid  casting,  which  secures  strength  and  at  the 
same  lime  completely  protects  the  lower  half  of 
the  motor.  These  features  are  well  shown  in 
Fig.  3. 

The  rectangular  frame  which  was  a  distinct 
feature  of  the  No.  3  has  been  incorporated  into 
the  upper  half  of  the  field  of  the  No.  10  and  No. 
13,  so  as  to  do  double  service,  forming  a  part  of 
the  magnetic  circuit  and  a  part  of  the  frame,  and 
thus  giving  sufficient  strength  to  the  motor  to 
hold  the  armature  shaft  always  in  perfect  align- 
ment with  the  car  axle.  On  the  side  which  is 
furthest  from  the  axle  of  the  car,  the  two  halves  of 


of  the  end  of  the  upper  field,  and,  together  with  a- 
lid,  completely  encloses  the  commutator  end  of 
the  motor,  and  entirely  protects  the  inner  parts. 
The  lid  is  hinged  and  normally  kept  closed  by  a 
stiff  spring,  thus  protecting  the  motor  from  water, 
snow  and  dirt,  but  allowing  easy  examination  of 
the  brushes  and  commutator. 

The  method  of  suspension  relieves  the  axle  [of 
practically  all  the  direct  weight  of  the  motor  and 
avoids  it  is  claimed  what  has  been  termed  "ham- 
mering" of  the  rail  joints.  By  reason  of  the  in- 
creased strength  of  the  upper  field  yoke,  it  is 
possible  to  suspend  the  motor  directly  in  the  line 
of  its  center  of  gravity,  by  means  of  suspension  bars 
which  run  parallel  to  the  sides  of  the  truck,  and 
have  their  ends  supported  upon  spiral  springs. 
The  motor  is  thus  freed  from  jars  and  yet  accur- 


FIG.    2.      NEW   WESTINGHOUSE   MOTOR. 

for  heavier  work,  and  has  40  and   50  h.  p.  capac- 
ity. 

The  armature  is  of  the  drum  type  and  Is  wound 
with  machine  made  colls.  Each  of  these  coils 
consists  of  heavy  insulated  wire  wound  in  rectang- 
ular form.  The  two  longer  sides  of  the  coll  are 
enclosed  In  cells  of  special  insulating  material, 
the  whole  being  then  wrapped  with  insulating 
tape  of  a  superior   quality.      The   coils  are  oon- 


FIG.    4.      WESTINGHOUSE   CONTKOLLEK. 


the  yoke  are  hinged  together,  so  that  the  interior 
parts  of  the  motor  are  made  easily  accessible 
without  the  necessity  of  dismounting.  The  lower 
field  casting  has  three  openings,  one  directly  be- 
low the  commutator  and  the  others  at  opposite 
ends  of  the  casting.  These  openings  are  closed  by 
water-tight  covers,  which  may  be  removed  to 
give  access  for  the  purpose  of  repair  or  removal 
of  dust  or  dirt. 


ately  maintains  the  meshing  of  the  gears  while 
yielding  to  the  motion  of  the  truck.  By  reason 
of  improvements  which  have  been  introduced  and 
of  a  more  efficient  utilization  of  the  iron  in  the 
fields  and  armature  and  of  the  copper  in  the  wind- 
ings, It  has  been  possible  to  effect  a  material  're- 
duction In  the  weight  of  the  new  motor.  This 
however  has  been  done  only  so  far  as  is  believed 
to    be    consistent    with    a   margin  of  mechanical 
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strength  adequate  to  meet  the  severe  conditions 
of  electric  traction. 

There  is,  perhaps,  no  feature  ot  more  practical 
value  in  a  railway  motor  than  the  provision 
■which  is  made  for  the  rapid  yet  thorough  inspec- 
tion of  the  fields  and  armature.  Reference  to  the 
Figs.  3  and  3  shows  the  advantages  of  the  new 
motor  in  this  respect.  The  hinged  lid,  already 
referred  to,  permits  ready  handling  of  the  brushes 
and  inspection  of  the  commutator.  The  openings 
in  the  lower  field  afford  access  to  the  lower  part 
of  the  motor.  When  it  is  desired  to  gain  access 
to  the  whole  interior  of  the  motor,  the  car  is  run 
over  a  pit  and  the  lower  half  of  the  field  opened 
down,  either  with  or  without  the  armature,  as 
may  be  desired.  The  armature  bushings  are 
carried  in  pillow  blocks  which,  when  the  motor  is 
closed,  are  secured  to  both  the  upper  and  lower 
field.  By  removing  the  bolts  holding  the  pillow 
blocks  to  the  upper  half  of  the  field,  the  lower 
half  may  be  opened  down  with  the  armature, 
■which  can  then  be  rolled  out  upon  a  board,  thus 
avoiding  the  necessity  of  lowering  the  armature 
Into  the  pit  and  again  raising  it.  By  removing 
the  bolts  between  the  pillow  blocks  and  the  lower 
half  of  the  field,  the  armature  is  kept  in  the 
upper  half  of  the  field,  permitting  removal  of  the 
field  coils,  etc.,  in  the  lower  half.  The  lower  half 
of  the  field  is  readily  opened  down  by  the  use  of  a 
xope  passed  around  the  axle,  which  is  thus  made 
to  take  the  part  of  a  pulley  block.  By  this  con- 
struction and  arrangement  of  parts,  all  repairs 
can  be  easily  made  from  the  pit,  and  consequently 
the  grease  and  dirt  accompanying  repair  work  is 
not  introduced  within  the  oar,  a  feature  which 
will  be  readily  appreciated. 

The  No.  14  controller  stand,  is  a  platform  con- 
troller having  two  removable  handles,  one  for 
controlling  the  speed  and  the  other  the  direction 
of  travel  of  the  car  (Pig  4.)  The  handles  are 
provided  with  locking  devices  which  prevent 
their  removal  except  when  in  the  position  for  no 
current.  The  electrical  combinations  of  the 
motors  made  bj'  the  new  controller  are  improved 
over  those  of  the  earlier  type  in  that  the  motors 
divide  the  work  equally,  and  the  oar  starts  more 
easily  and  attains  its  maximum  speed  more 
smoothly.  The  construction  of  the  new  controller 
Is  similar  to  that  ot  the  old  type.  Corresponding 
positions  of  the  handle  give  speeds  to  the  car 
similar  to  that  of  the  old  style.  This  feature  will 
at  once  recommend  Itself  from  the  fact  that 
motormen  accustomed  to  ruaning  cars  with  the 
Westinghouse  "  G  "  controller  will  be  able  to  use 
the  new  one  with  confidence. 

Since  the  best  results  are  always  obtained  by 
frequent  inspection  of  the  apparatus,  the  new 
controller  Is  designed  with  special  reference  to 
making  this  as  simple  and  as  easy  as  possible. 
The  controller  drum  is  so  supported  that  it  can 
be  swung  clear  of  the  contacts  (see  Fig.  4,)  the 
supports  for  the  two  bearings  of  the  drum  shaft 
being  hinged  at  one  side  of  the  controller  back. 
In  this  way  ready  access  to  the  drum  and  con- 
tacts is  secured. 

The  controller  is  made  both  fire  and  water- 
proof. The  cover  of  sheet  iron,  lined  with  asbes- 
tos cloth,  is  easily  and  quickly  removed.  Tlie 
cylinder  or  drum  is  built  up  of  thick  porcelain 
and  vulcabeston  rings.  The  latter  extend  suffi- 
ciently beyond  the  porcelain  to  render  arcing 
from  one  contact  to  another  impossible.  By  rais- 
ing the  points  of  arcing  above  the  surface  of  the 
iDBulator,  any  tendency  to  disintegrate  the  porce- 
lain is  avoided.  The  contact  strips  are  made 
■with  replaceable  tips.  At  the  left  of  the  drum 
are  placed  the  contact  blocks,  which  resemble 
short,  thick  fingers  split  diagonally  Into  two  sec. 
lions,  to  secure  perfect  contact  and  even  wear. 
'The  cut  shows  two  plugs  placed  at  the  right  of 
the  frame.  Their  function  Is  to  enable  either 
imolor  to  be  cut  out  of  circuit,  by  the  removal  of 
either  plug,  thereby  rendering  unnecessary  the 
use  of  the  usual  cut-out  box  within  the  car.  The 
controller  has  a  double  back  in  which  are  located 


the  wires  and  connections,  so  that  any  danger 
from  grounds  or  short  circuits  within  the  con- 
troller is  avoided.  The  reversing  handle  projects 
from  the  side  of  the  stand.  A  single  throw  of 
this  switch  reverses  the  current   in   both   motors. 


Comments  and  "Views  of  Contemporaries. 


No  Money  for  Lobbying.— The  West  End  Street 
Railway  Company  still  seems  to  be  the  object 
of  bitter  attack  upon  the  part  of  those  whose  in- 
terest it  Is  to  operate  for  a  falling  market.  Not 
content  with  the  attacks  made  late  in  the  winter, 
the  City  Hall  contingent  has  been  endeavoring  to 
"fry  fat"  out  of  the  companj'  by  resurrecting 
such  ancient  claims  as  a  promise  to  pave  Essex 
street  and  Harrison  avenue  as  far  as  Dover  street, 
made  by  the  Metropolitan  railroad  in  the  year 
18C1,  and  by  the  latest  device  of  compelling  the 
company  to  bury  its  wires  before  November  1, 
an  obviously  impossible  undertaking  in  so  short  a 
time.  However  desirous  the  people  of  Boston 
may  be  to  have  all  wires  put  underground,  a 
most  commendable  undertaking,  it  is  not  believed 
that  they  desire  to  have  this  done  at  the  dictation 
of  a  speculating  coterie  who  are  determined  to 
compel  the  company  to  pay  out  hush  money,  or 
get  their  revenge  and  fill  their  pockets  by  de- 
pressing the  company's  shares  in  the  stock 
market.  Doubtless  the  real  animus  of  many  of 
these  vigorous  attacks  is  to  compel  the  resump- 
tion of  the  policy  heretofore  pursued  by  many 
corporations,  of  distributing  financial  favors 
through  the  lobby,  both  at  the  city  hall  and  at 
the  state  house,  a  line  of  policy  which  it  Is 
understood  has  been  resolutely  opposed  by  the 
present  West  End  management.  The  final  out- 
come of  the  contest  will  be  watched  with  deep 
interest,  as  the  fight  differs  from  the  warfare 
waged  against  the  Bay  State  Gas  Company  '.n 
that  West  End  stock  is  widely  distributed  among 
bona  fide  investors  aod  is  not  watered,  while  hold- 
ings of  Bay  State  Gis  stock  were  concentrated  In 
few  hands,  and  the  stock  itself  represented  no 
actual  property  other  than  the  equity  in  a  valua- 
ble gas  plant. —  United  States  Investor,  Boston. 

Street  Railw.4.y  Speed. — The  proposition  to 
restrict  the  speed  of  trolley  cars  to  six  miles  an 
hour  is  a  ridiculous  one.  A  healthy  pedestrian 
walks  at  a  speed  of  four  miles  an  hour.  Such  a 
law  would  give  the  patron  of  the  street  car  but 
little  advantage  over  the  pedestrian.  The  speed 
of  trolley  cars  should  be  regulated  by  local  or- 
dinances. The  residents  of  a  town  or  citj'  linow 
what  speed  is  proper  to  permit  in  their  streets  and 
they  are  the  best  judges  of  the  matter.  It  has 
been  seriously  proposed  to  restrict  the  speed  of 
trolley  cars  in  the  City  of  Buffalo  to  six  miles  an 
hour.  A  service  subject  to  such  restrictions 
would  be  but  little  better  than  no  service.  It  cer- 
tainly would  not  be  equal  to  the  old  horse-oar 
service.  The  speed  of  the  trolley  cars  is  not  great 
enough  in  this  city  to  satisfy  the  average  patron 
of  the  street  railway  now.  Any  reduction  would 
drive  him  to  despair  and  to  the  bic^'cle. — Buffalo 
Enquirer, 
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Overloading  Cars. — That  somewat  Irrational 
and  absent  factor  of  civilization  called  ''public 
sentiment"  appears— so  far  as  England  is  con- 
cerned^to  object  on  ffisthetic  grounds  to  the  in- 
troduction of  trolley  systems  for  street  railways; 
and  might  therefore  be  said  to  prefer  horse  tor- 
turing rather  than  "offend"  the  sight  with  poles 
and  wires  not  a  bit  worse  in  reality  than  those  to 
which  we  have  long  been  accustomed  for  tele- 
graph work.  However,  it  must  be  said,  in  jus- 
tice to  the  idea  ot  an  average  Eoglishman,  that 
if  he  doesn't  want  to  abolish  the  street  car  horse 
altogether,  he  desires  to  let  it  down  as  easy  as  pos- 
sible while  it  lasts — during  its  whole  existence  of 
three  years;  and  cast  Iron  Is  no  name  for  the  rules 
and  regulations  intended  to  prevent  overloading 
the  poor  animals  that  crowd  the  work  ot  a  life- 
time into  two  or  three  years.  It  puts  the  British 
public  on  the  horns  of  a  considerable  dilemma 
when  the  manager  of  a  tramway  company  feels 
obliged  (as  was  the  case  a  week  or  two  since  in 
Belfast)  to  make  the  following  remarks:  "I  have 
been  forced.  In  defense  ot  my  men,  to  withdraw 
all  cars  from  the  roads  on  which  football  matches 
are  played.  It  Is  Impossible  to  prevent  overcrowd- 
ing, but  the  car  Inspectors  line  the  road  and  take 
the  names  of  my  people,  and  they  lose  their  situ- 
ations. Only  to-day  one  of  my  men  was  prose- 
cuted for  having  two  more  than  his  proper  num- 
ber Inside  the  car,  although  there  were  four  less 
than  the  maximum  allowed  outside"  (i.  e.,  on  a 
double  decked  car).  Apart  from  the  overcrowd- 
ing, one  would  feel  Inclined  to  say  that  this  man 


ager  didn't  know  enough  to  come  In  out  of  the 
rain,  if  he  couldn't  carry  enough  extra  people  on 
the  football  ground  routes  to  pay  all  the  flues  that 
a  court  of  law  could  impose,  until  such  time  as 
the  municipal  regulations  were  altered,  or  the 
adoption  ot  electric  motors  allowed  of  greater 
loads  being  carried.  As  a  confession  of  weakness 
in  coping  \M  h  rush  traffic,  that  manager's  re- 
marks deserve  a  large-sized  cake. 

Beginning  to  Stir. —A  slight  movement  among 
the  street  railway  companies  in  England  in  the 
direction  of  mechanical  working  Instead  of  horse 
traction,  is  manifested  by  the  issue  of  applications 
to  Parliament  during  the  next  session  for  power 
to  convert  old  lines  and  equip  new  ones — in  nearly 
every  case  with  a  view  to  adopting  electricity  as 
the  motive  power.  For  Barrow  in  Furness,  Croy- 
don, Dudley  &  Wolverhampton,  Liverpool, 
South  Staffordshire  &  Hull,  Provisional  Orders  are 
sought  for  these  purposes,  in  three  cases — Croy- 
don, Liverpool  &  Hull,  by  the  local  authority 
itself — while  for  Aberdeen,  Bristol,  Harrow  Road 
&  Paddinglon  (London),  West  London  &  London 
Tramways,  bills  are  being  promoted  in  Parlia- 
ment, with  similar  objects.  The  last  named  is 
for  an  extension  of  the  Brixton  cable  line.  The 
bare  intention  of  these  applications  will  serve  to 
show  how  different  is  the  procedure  in  this 
country  from  that  usual  in  the  States.  In  Eng- 
land it  is  a  matter  of  no  small  expense  to  obtain  a 
franchise  for  street  railways,  the  costs  of  appli- 
cation to  Parliament  mounting  up  enormously 
However,  this  is  perhaps  no  worse  than  spending 
money  on  boodlers 
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{From  Our  Special  Boston  Correspondent.) 

Feed  Wires  to  Go  Underground. — There  is 
some  degree  of  e.vcitement  at  present  in  this  city 
caused  by  the  somewhat  singular  outcome  of  the 
agitation  against  all  overhead  electric  wires.  As 
we  have  noted  in  previous  issues  of  the  Gazette 
there  has  been  a  very  spirited  campaign  con- 
tinued over  several  weeks  against  the  wires.  The 
state  legislature  and  the  board  ot  aldermen  have 
been  discussing  the  subject  and  it  certainly 
looked  toward  the  close  of  the  campaign  that 
overhead  wires  were  doomed  to  speedy  burial.  A 
legislative  committee  after  touring  through  the 
country  reported  adversely  on  the  petition  and 
the  matter  dropped  for  the  time  being.  In  the 
board  of  aldermen  matters  have  taken  a  verj^ 
different  turn.  The  city  fathers,  on  Monday  last, 
passed  an  order  compelling  the  West  End  Rail- 
way Company  to  place  lis  feed  and  return  wires 
underground  by  November  15,  1894,  while  orders 
directing  that  telephone,  telegraph  and  electric 
light  wires  shall  also  be  buried,  was  referred  to  a 
committee  on  streets  and  sewers. 

The  W.  S.  Hill  Electric  Company,  of  Boston, 
whose  various  types  of  electric  light  and  power 
switches  have  earned  tor  them  such  an  excellent 
reputation,  is  at  present  working  its  staff  of  em- 
ployes night  and  day,  executing  three  of  the 
largest  orders  ever  placed  in  this  country  tor  rail- 
way apparatus  of  its  special  make.  The  aggre- 
gate weight  will  be  several  tons,  and  In  every  case 
they  are  "repeat"  orders. 

The  General  Electric  Company  is  engaged 
in  building  the  largest  electric  railway  generator 
ever  constructed  in  the  history  of  the  art.  Last 
Thursday  the  field  pieces  were  cast  at  the  tynn 
Works.  The  bottom  one  of  these  when  finished, 
will  weigh  no  less  than  3'3,OO0  pounds.  The  cast- 
ings will  be  shipped  to  Schnectady,  N.  Y.,  where 
the  machine  will  be  built.  It  is  for  the  Philadel- 
phia Traction  Company. 

Collision  of  Electric  Cars. — Last  Saturday 
there  was  a  somewhat  serious  accident  on  the 
Haverhill,  Merrlmao  and  Amesbury  Electric 
Road  which  came  near  resulting  in  the  loss  of 
several  lives.  The  collision  took  place  near  Salis- 
bury Beach  where,  at  a  sharp  curve  In  the  road, 
two  cars  dashed  into  each  other  liead  on.  The 
cars  were  partially  demolished,  and  there  were 
several  broken  heads  and  limbs.  Neither  of  the 
motormen  were  to  blame,  as  they  could  not  see 
around  the  .curve,  and  were  not  aware  of  each 
others  approach  until  too  late  to  avoid  the  acci- 
dent. 

Rapid  Transit.— The  last  of  the  public  hearings 
on  rapid  transit  for  Boston  has  been  held  and  the 
final  work  of  the  legislative  committee  was  de- 
voted to  the  task  of  examining  the  merits  of  the 
various  systems  presented  tor  acceptance.  Among 
these  systems  was  the  Mack  elevated  railway,  the 
advantages  ot  which  were  set  forth  by  ex-Judge 
Corcoran,  who  said  in  brief;  "We  ask  no  state  aid 
in  the  furtherance  ot  our  enterprise,  nor  do  we 
ask  for  any  special  privileges  or  exemptions  In  the 
way  of  taxes  or  Immunity  from  land  damages. 
We  merely  ask  for  powers  that  will  place  us 
absolutely  In  the  control  ot  the  railroad  com- 
missioners." A  list  of  names  of  the  Incorporators 
of  the  Mack  company  was   also  submitted.     The 
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merits  of  the  Meigs'  system  were  set  forth  by 
Mr.  G.  H.  Towle,  who  also  gave  It  as  his  opinion 
ihat  the  proposed  subway  through  Tremont 
street  would  not  solve  the  problem  of  facilitating 
traffic  and  travel  through  the  congested  districts 
of  the  city.  Mr.  R.  T.  White,  inventor  of  the 
yoke  system  of  elevated  roads,  explained  his  sj'S- 
tem  at  length,  and  stated  that  he  was  prepared  to 
proceed  immediately  with  the  oonstraction  of  the 
road  should  he  secure  a  charter.  He  had 
abundance  of  capital  at  his  command  and  he 
enumerated  the  names  of  a  number  of  capitalists 
who  are  ready  to  furnish  the  money.  The  Hon. 
E.  Moody  Bojnton,  inventor  of  the  Boynton 
bicycle  system,  e.xplalned  his  invention  and  ex- 
pressed his  readiness  to  begin  the  work  of  con- 
struction at  once  if  he  were  granted  a  charter. 

Feom  Wakefield  to  Lynn. —The  first  celebra- 
tion of  "Patriots'  Day,"  the  new  Massachusetts 
holiday,  which  was  observed  on  Thursday  last, 
April  19,  was  availed  of  for  opening  the  new  ex- 
tension of  the  Wakefield  &  Stoneham  Electric 
railway  between  the  first  named  town  and  the 
city  of  Lynn.  This  extension  Is  going  to  be  of 
imemense  advantage  to  the  district,  for  while  the 
actual  distance  between  the  two  places  is  only 
short,  hitherto  the  way  to  get  from  one  to  the 
other  has  been  by  way  of  Salem,  Maiden  or 
Boston.  Another  extension  by  the  same  com- 
pany is  well  under  way  and  will  shortly  be  com- 
pleted. It  will  connect  Wakefield  Center  by  way 
of  Lake  Quannapointt  to  Reading.  There  are 
many  shoe  factories  scattered  over  the  district 
and  there  is  abundant  promise  of  a  lucrative  busi- 
ness being  soon  developed  by  the  railway  com- 
pany. 

Signal  fob  Single  Tkack. — The  accidents 
which  now  and  again  have  occurred  and  are 
occurring  on  single  track  electric  railways  having 
sharp  curves  which  prevent  the  move  in  charge 
from  seeing  what  may  be  ahead  and  coming 
towards  them,  have  set  Inventors  at  work  devis- 
ing some  apparatus  in  the  nature  of  a  signal  to 
prevent  such  accidents.  One  of  the  best  and  most 
reliable  pieces  of  mechanism  for  this  purpose 
thus  far  invented  is  a  signal  made  by  F.  W.  Beals, 
137  Oxford  street,  Lynn,  Mass.  By  its  use,  as 
soon  as  a  car  enters  a  single  track  section  of  a 
road,  an  electrical  contact  Is  made  by  the  wheels 
which  displays  a  signal  at  the  opposite  end  of 
the  section,  whether  it  be  a  long  or  a  short  dis- 
tance, this  enables  the  motorman  on  a  car  coming 
in  the  opposite  direction  to  know  just  what  to  do. 
He  knows,  though  he  may  not  be  able  to  see  the 
other  car  owing  to  curves  or  other  obstructions 
Intervening,  that  he  must  wait  until  It  comes  up 
and  passes  him. 

C  Electric  Heating  op  Cars.— Great  Improve- 
ments are  being  made  by  the  New  England 
Electric  Heating  Company  in  Its  system  for 
healing  cars  by  electric  current.  The  method  is 
being  simplified  and  rendered  more  etliclent,  and 
indications  favor  the  belief  that  next  winter 
there  will  be  few  if  any  electric  railways  in  New 
England  which  have  not  adopted  the  system  for 
the  comfort  of  their  patrons. 


FINANCIAL  DEPARTMENT. 


Eastern  Stock  and  Bond  Market. 


{Fro7n  Our  Wall  Street  Uorrespondejit.) 

Result  of  Listing  Stocks. — It  Is  gratifying  to 
report  that  the  listing  of  traction  stocks  on  both 
the  New  York  Stock  Exchange  and  the  Consoli- 
dated Stock  Exchange  has  given  an  impetus,  by 
reason  of  the  publicity  thus  given  to  transactions 
in  these  securities,  to  the  Interest  manifested  by 
investors  to  such  an  extent  as  to  argue  well  for 
the  magnitude  of  business  soon  likely  to  be  done 
in  this  class  of  securities.  The  point  made  that 
the  addition  of  a  speculative  feature  to  traction 
stock  values  would  result  in  practically  killing 
the  existing  demand  for  traction  securities  as  an 
Investment  pure  and  simple  Is  not  well  taken,  as 
any  measure  that  creates  increased  public  Interest 
mast  eventually  lead  to  a  broader  market  and  In- 
creased business  and  should  be  encouraged  as  a 
matter  of  benefit  to  everyone  concerned. 

Third  Avenue  Railroad  Stock  has  practic- 
ally monopolized  the  local  market  this  week. 
President  Ellas  Is  authority  for  the  statement  that 
earnings  are  increasing  at  a  rate  far  beyond  the 
most  sanguine  expectations  regarding  the  results 
of  the  cable  car  system.  The  cable  cars  are  tak- 
ing business  from  the  Manhattan  Elevated  Com- 
pany to  such  an  extent  as  to  cause  that  road's 
management  a  deal  of  concern.  In  order  to  find 
out  to  what  an  extent  the  cable  cars  are  making 
Inroads  on  their  own  traffic,  the  Manhattan  Ele- 
vated people  have  resorted  to  the  expedient  of 
putting  spotters  to  watch  the  fare  registers  In  the 
cable  cars  and  the  results  of  these  investigations 
are  not  cheerful  from  the  elevated   road's  stand- 


point. It  is  on  statements  of  such  a  pleasing 
character  that  the  predictions  are  made  that 
Third  Avenue  stock,  now  selling  around  180, 
will  be, at  350  within  six  months,  and  will  rise  to 
300  within  a  year  or  a  year  and  a  half.  The  bonds 
now  sell  at  115,  which  is  a  very  good  price  for  a  5 
Ijer  cent,  mortgage,  so  that  a  rise  in  their  value  is 
not  very  likely.  But  very  large  dividends  are  an 
early  probibility,  so  that  the  predicted  rise  is 
well  founded.  "The  railroad  committee  of  the 
board  of  aldermen  has  under  advisement  the  ap- 
plication of  the  company  for  permission  to  extend 
Its  tracks  from  12.5th  street  and  St.  Nicholas  ave- 
nue north  to  the  city  line  and  from  the  same 
point  down  Manhattan  avenae  to  llGth  street, 
where  passengers  will  be  transferred  to  the  new 
lines  of  the  Metropolitan  Traction  Company. 
Lawyer  Edward  Lauteibaoh,  in  behalf  of  the 
company,  says  that  the  company's  request  will  be 
granted. 

Eighth  Avenue  Stock  has  gone  off  a  little  on 
the  showing  made  during  the  March  quarter, 
when  net  earnings  fell  off  $7,793  as  compared 
with  a  year  ago.  The  statement  shows  gross 
earnings  of  $103,709,  a  decrease  of  $3,951;  operat- 
ing expenses  |1.30,G34,  increase  -$3,843;  net  earn- 
ings $33,085,  decrease  $7,793;  gross  income  |37,- 
303,  decrease  $9,131;  fixed  charges  $2-1.050,  In- 
crease $1,350;  surplus  $13,353,  decrease  $10,471. 
That  is,  the  only  increases  were  in  fixed  charges 
and  operating  expenses,  the  very  items  where  eco- 
nomical management  should  have  effected  a  sav- 
ing.    The  stock  now  Is  quoted  at  350  bid. 

Report  of  Brooklyn  Traction  Company. — In 
contradistinction  to  this  gloomy  showing  is  the 
repartof  the  Brooklyn  Traction  Company  (A'lan- 
tlc  Avenue  Railroad  Company)  for  the  quarter 
ending  March  31,  1894.  There  are  net  earnings 
this  year  of  $00,330,  as  against  a  deficit  last  year 
of  $11,343,  a  gain  of  $71,CC3,  and  there  Is  a  sur- 
plus, after  paying  charges  of  $59,G47,  of  $15,913, 
as  compared  with  a  deficit  for  the  March  quarter 
of  1893  of  $34,085,  an  Increase  of  $40,597.  The 
cost  of  tiie  road  is  figured  in  the  balance  sheet  at 
•$5,440,039;  the  capital  stock  is  $3,000,000,  and  the 
bonded  debt  $4,499,000,  but  the  company  also 
owns  $1,395,043  stocks  and  bonds  of  other  compa- 
nies. The  showing  made  Is  extremely  pleasant 
reading  to  the  friends  of  the  company  who  have 
been  Insisting  all  along  that  the  Introduction  of 
the  trolley  would  result  in  large  gains  in  net 
earnings,  and  their  predictions  are  seemingly  ver- 
ified by  the  report  just  Issued.  Apropos  of  this 
matter,  there  is  interest  In  the  information  given 
by  a  director  that  the  Brooklyn  Traction  Com- 
pany has  made  a  contract  with  insurance  compa- 
nies doing  such  business  to  insure  its  passengers 
against  accident.  He  says  the  cost  is  trifling  and 
Is  a  real  saving  to  the  company  on  business  done 
since  the  introduction  of  the  troUej'  system. 

Other  QUARTERLY  earnings  made  public  this 
week  are  those  of  the  Forty-second  Street.  Manhat- 
tanville  and  St.  Nicholas  Avenue  Railway,  which 
reports  for  the  March  quarter  a  deficit  after  meet- 
ing Interest  payment  of  $13,146,  an  increase  of 
$5,810.  The  profit  and  loss  deficit  is  now  $09,403; 
the  stock  is  quoted  at  45  bid. 

New  Orleans  Consolidated  Traction. — It  is 
permitted  now  to  make  public  the  name  of  the 
Wall  street  banking  house  that  is  to  take  over 
the  control  of  the  New  Orleans  Consolidated  Trac- 
tion Company.  It  is  H.  B.  Hollins  &  Co.  Con- 
nected with  them  Is  Mr.  Manuel  Lehman,  of  the 
banking  house  of  Lehman  Brothers,  which  is 
Identified  with  scores  of  southern  enterprises. 
The  Hollins  people  are  closely  connected  by  fam- 
ily and  business  ties  with  the  Vauderbilts.  It  is 
their  intention  to  engage  in  street  railway  enter- 
prises to  quite  an  extent,  and,  as  they  can  com- 
mand any  amount  of  capital  for  their  enterprises, 
their  success  Is  always  assured  beforehand.  Quite 
a  demand  exists  for  New  Orleans  Traction  stock, 
but  very  little  has  as  yet  come  upon   the   market. 

Metropolitan  Traction  stock  closed  tonight 
at  114,  as  compared  with  a  quotation  a  week  ago 
of  133.  The  selling  of  this  stock  has  been  persist- 
ent for  the  last  few  days,  and  the  efforts  of  the 
bear  crowd  have  been  materially  aided  by  free 
sales  for  the  account  of  the  operators  who  bought 
stock  on  the  rise  from  105  up.  This  liquidation 
seems  at  about  an  end  now,  and  there  are  reports 
that  another  rise  will  soon  be  engineered  in  the 
bright  prospects  of  big  profits  that  the  new  lines 
afford.  Regarding  the  new  branches  of  the  sys- 
tem In  New  York,  it  Is  reported  that  horse  cars 
will  soon  be  replaced  on  the  Columbus  Avenue 
line,  running  as  far  as  Ninety-fourth  street,  pend- 
ing the  introduction  of  the  cable.  Within  the 
next  .30  days  the  same  policy  will  be  followed  on 
the  Lenox  Avenue  branch  from  Ninety-sixth 
street  to  Harlem. 

Philadelphia  Stocks. — The  feature  of  the 
whole  Philadelphia  market  on  recent  days  has  been 
the  break  In  Philadelphia  and  Electric  Traction 
stocks.     Philadelphia   has    been    declining  right 


along  since  the  announcement  that  the  capital- 
stock  would,  despite  recent  official  denials,  be  in- 
creased. It  is  now  $13,000,000  and  Is  likely  to  be 
made  $15,000,000,  The  authorized  capital  was 
fixed  by  the  legislature  last  winter  at  $30,000,000. 
President  Wldener  says  that  the  new  stock  will 
be  Issued  at  par.  Philadelphia  Traction  closed 
Tuesday  around  103,  so  that  the  purchaser  at  the 
present  price  who  takes  his  share  of  the  new 
allotment  win  find  his  entire  blocks  stand  him  at 
about  85.  If  the  dividend  rate  is  Increased  to  8 
per  cent,  as  proposed,  the  investor  will  receive 
about  5  per  cent,  on  his  Investment.  The  point  is 
made  though  that  the  traction  managers  will  find 
it  no  easy  problem  to  solve  how  they  can  meet  fixed 
charges  of  $1,400,000,  which  will  be  gradually  in- 
creased, and  also  earn  satisfactory  dividends  upon 
$15,000,OOJ  of  stock.  The  gross  revenues  of  the 
system  are  in  the  neighborhood  of  $5,000,000  an- 
nually and  the  problem  is  not  an  easy  one. 

Pittsburg  Traction  Stock,  of  which  mention 
was  made  last  week,  continues  strong  In  the 
Eastern  market.  It  is  now  reported  that  a  divi- 
dend of  $3  per  share  will  soon  be  declared,  $1.50 
in  cash  and  $1.50  in  stock. 

Some  New  Bond  Offerings  made  in  this  mar- 
ket are  Camden,  Gloucester  and  Woodbury  Electric 
Railway  of  New  Jersey  first  mortgage  0  per  cent, 
gold  bonds  at  90  fiat, and  Scranton  and  Carbondale, 
Pa.,  Traction  Company  first  mortgage  0  per  cent, 
bonds  at  103.  The  latter  issue  is  free  of  state  tax, 
and  the  net  earnings  of  the  company  are  said  to 
be  more  than  double  the  annual   Interest   charge. 


Financial  !Notes. 


Street  Railway  Stocks.— Valentine  &  McAvoy, 
bankers  and  brokers,  184  Dearborn  street,  this 
city,  said  yesterday:  "Extreme  dullness  has  char- 
acterized dealings  in  cable  stocks  this  week  and 
prices  have  sagged  without  much  pressure. 
With  the  unsettled  condition  of  labor  it  Is  foolish 
to  look  for  higher  prices  In  the  immediate  future. 
The  new  tunnel  is  proving  a  success.  Indica- 
tions point  toward  the  trolleylng  of  .cross-town 
lines  by  all  street  railway  companies  In  the  near 
future.  At  Philadelphia  there  was  a  decided  set 
back  during  the  week  in  traction  stocks.  The 
announcement  of  a  proposed  issue  of  five  million 
stock  by  the  Philadelphia  Traction  Company 
started  a  selling  movement  in  it  that  was  com- 
municated to  Metropolitan  and  the  others.  Met- 
ropolitan broke  from  133  to  113,  Electric  from  90 
to  80  and  Philadelphia  from  115  to  103.  At  above 
low  prices  the  market  hardened  and  there  has 
been  a  gradual  advance  throughout  the  list.  The 
Philadelphia  Company  has  opened  Its  Ridge 
avenae  line  and  the  earnings  are  reported  as 
enormous.  Insiders  In  Philadelphia  predict  150 
before  July  1. 

General  Electric  Business. — "Rlalto"  in  the  Bos- 
ton Adoertiser  quotes  from  a  circular  issued  by 
Vice-President  Griffin  of  the  General  Electric 
Company,  dated  Schenectady,  March  15,  solicit- 
ing business  and  noting  reductions  Iq  prices  of 
apparatus  and  supplies,  as  follows:  "Since  Janu- 
ary 1,  1894,  we  have  sold  over  1,000  railway 
motors,  over  13,000  horsepower  In  power  genera- 
tors, over  11,500  horse  power  In  lighting  machin- 
ery, and  about  1,000,000  Incandescent  lamps." 
On  the  basis  of  this  business  Rlalto  figures  that 
the  General  Electric  Company  did  a  gross  busi- 
ness of  a  little  over  $1,000,000  for  the  first  ten 
weeks  of  the  year,  and  says  at  this  rate  the  com- 
pany is  doing  a  gross  manufacturing  business  of 
$5,000,000  per  annum,  outside  of  repairs,  finan- 
ciering and  some  minor  electrical  output. 

Baltimore  Traction  Earnings. — The  Philadelphia 
Stockholder  s&ys:  "The  Baltimore  Traction  Com- 
pany is,  apparently,  getting  the  worst  of  its  com- 
petition with  the  City  Passenger  Railway  Com- 
pany. This  is  indicated  by  the  payments  of  the 
park  tax  for  the  quarter  ended  March  31  by  both 
companies.  The  City  Passenger  paid  $17,444.08, 
indicating  that  the  company's  gross  receipts  were 
$193,839.55,  an  increase  of  $38,710,33  over  the 
corresponding  quarter  ot  last  year;  the  Traction 
Company,  on  the  other  hand,  paid  $14,594,67, 
indicating  gross  receipts  of  $163,103,  as  against 
$334,073,55  for  the  corresponding  quarter  last 
year.  The  decrease  in  gross  is,  therefore,  $01,- 
909.55  for  the  quarter.  There  was,  of  course,  a 
material  reduction  in  expenses,  but  whether  It 
equaled  the  loss  In  gross  Is  problematical." 

Pennsylvania  Steel  Company, — Creditors  and  stock- 
holders committee  have  agreed  upon  the  follow- 
ing plan  of  reorganization  for  Pennsylvania  and 
Maryland  Steel  companies:  To  make  a  0  percent, 
consolidated  mortgage  for  $0,500,000,  $3,000,000  to 
be  reserved  to  take  up  the  first  mortgage  and  the 
balance  paid  to  creditors  for  00  per  cent,  of  their 
claims,  remaining  40  per  cent,  of  claims  to  be 
paid  In  cash.  Stockholders  will  subscribe  for 
$1,500,000  7  per  cent,  non-cumulative  preferred 
stock  at  par  to  provide  new  cash  capital  and  will 
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relinquish  enough  of  their  present  common  to 
give  creditors  a  stock  bonus  of  1.5  per  cent,  on 
their  claims.  To  provide  against  contingencies 
coupons  on  the  new  mortgage  may  for  three  j'ears 
be  paid  in  scrip,  if  not  earned. 

Nashville  Overland  to  be  SoId.--In  the  consolidated 
cases  of  Rudolph  M.  Hunter  vs.  Overland  Rall- 
vfa.y  Company,  and  General  Electric  Company  vs. 
Overland  Railway  Company,  Chancellor  Allison 
has  delivered  a  decision  ordering  a  sale  of  the 
road.  There  were  issued  in  bonds  February  17, 
1893,  $100,000  first  mortgage  bonds  and  $143,000 
in  general  bonds,  which  $100,000  were  set  aside  to 
secure  the  first  mortgage  bonds,  and  the  remain- 
ing $43,000  sold;  also  $07,000  in  income  mortgage 
bonds,  aggregating  $300,000.  All  these  are  out- 
staudingl  and  on  none  of  them  has  any  interest 
ever  been  paid,  except  on  the  first  mortgage 
bonds. 

Contract  Awarded.— The  contract  for  the  St. 
Joseph  and  Lake  Shore  street  railway  at  St. 
Joseph,  Mich.,  has  been  awarded  to  L.  J. 
Highand  of  Chicago.  Work  will  be  commenced 
at  once  and  there  are  hopes  of  getting  the  road  in 
operation  by  July  1.  The  road  will  be  about 
eight  miles  in  length,  extending  from  St.  Joseph 
to  Stephensvllle  through  the  best  fruit  section  in 
Michigan,  and  the  company  expects  to  do  a  large 
freight  and  package  business  in  addition  to  the 
passenger  traffic.  The  Chicago  Electric  Truck 
Company  of  Chicago  has  been  awarded  the  con- 
tract for  the  trucks  for  this  line. 

Philadelphia,  Pa.— The  stockholders  of  the 
Schuylkill  electric  railway  held  a  meeting  last 
week  and  decided  to  increase  their  bonded  in- 
debtedness $.55,000.  Some  $10,000  of  this  money 
will  be  spent  to  purchase  new  motors.  There  is 
a  strong  feeling  in  favor  of  extending  the  line  to 
Middieport,  and  one  of  the  chief  reasons  for  in- 
creasing the  bonded  indebtedness  is  to  have  a 
fund  ready  when  work  on  the  proposed  extension 
shall  be  deemed  expedient. 

Weslinghouse  Business.— The  annual  report  of  the 
Westinghouse  company  it  is  stated  will  be  pub- 
lished about  May  lo',  and  will,  according  to 
reports,  show  that  the  company  is  more  prosperous 
than  ever  before.  The  present  net  earnings  of 
the  company  are  said  to  be  about  $100,000  per 
month. 

Elizabeth,  N.  J. — It  is  rumored  that  the  New 
Jersey  Consolidated  Traction  Company  is  a.bout 
to  purchase  the  line  of  the  Elizabeth  City  Horse 
Railroad  Company  which  runs  parallel  to  the  old 
line  to  Elizabethport.  The  price  is  reported  to  be 
$700,000. 

Lititz,  Pa. — The  Lititz  &  Lancaster  Pike  Com- 
pany, whose  original  capital  was  $34,000,  has 
leased  its  property  for  909  years  to  the  Lititz  & 
Lancaster  Electric  Railway  Company,  at  an 
annual  rental  of  134  per  cent,  on  the  original 
capital. 

Nashville,  Tenn.— The  United  Electric  Rail- 
way of  Nashville  was  sold  last  week  under  a  de- 
cree ot  the  United  States  Court,  and  was  bid  in 
by  the  bondholders  for  $141,400.  This  will  be 
followed  by  a  re-organlzatlon  of  the  company. 

Freeport,  III.  — R.  S.  Brown  of  Easton,  Pa.,  has 
bougtit  the  street  railway  on  behalf  of  a  syndicate 
composed  of  himself,  Congressman  Haines  of  New 
York,  and  Congressman  Mutchler  Shibley  of 
Pennsylvania,  and  they  will  convert  the  road  into 
an  electric  line. 

Bids  Wanted. — The  Street  Railway  and  Illumin- 
ating Properties'  trustees  will  receive  until  Friday 
proposals  for  $05,000  more  of  its  preferred  shares. 

Dividend  Declared. — The  Pullman  Palace  Car 
Company  has  declared  its  usual  quarterly  divi- 
dend of  $3  per  share,  payable  May  15. 


New  Incorporations. 


Hlllsboro,  Tex. — The  HiUsboro  Investment  and 
Electric  Company  has  been  chartered  for  the  sup- 
ply of  light,  heat  and  electric  power  to  the  public, 
and  for  the  construction  and  operation  of  a  street 
railway  within  or  near  the  city  of  Hlllsboro,  in 
Hill  county.  The  capital  stock  Is  -$.50,000,  and 
the  incorporators,  A.  T.  Rose,  H.  T.  Ivy  and  E. 
G.  Shield. 

The  Dallas  »  Oak  Cliff  Electric  R-iilroad  Company, 
capital  stock  $300,000,  has  been  organized  at  Oak 
Clltr,  Tex.;  incorporators,  U.  Elward  Greer,  of 
Oak  Cliff;  J.  N.  Simpson,  Charles  F.  Carter,  of 
Dallas;  Thomas  H.  West,  Alvah  Mansur,  Edward 
S.  Whitaker,   Henry  C.  Scott.  St.  Louis. 

The  Houtzdalc  &  Suburban  Electric  Railway  Company  of 
Hazlelon,  Pa.,  has  been  organized  lo  build  an 
electric  railway  in  Clearfield  county.  The  capital 
stock  is  $100,000,  and  the  incorporators  are  A. 
Markee,  J.  E.  Giles  and  E.  S.  Doud  of  Hazleton. 

Chicago. — The  Chicago  Street  Car  Advertising 
Company  has  been  incorporated  with  a  capital 
stock  of  $30,000. 


NEWS   OF  THE   WEEK. 

Baltimore,  Md. — Arrangements  which  have  been 
pending  for  some  time  for  the  construction  of  an 
electric  road  from  Pikesville  to  Emory  Grove  have 
been  completed.  The  road  will  be  known  as  the 
Pikesville,  Reisterstown  &  Emory  Grove  elec- 
tric railway.  It  will  start  from  the  terminus  of 
the  Pimllco  and  Pikesville  branch  of  the  Trac- 
tion Company  and  run  through  Cross  Keys, 
Owings'  Mills,  Smoketown,  Reisterstown,  Giyndou 
and  to  Emory  Grove.  The  whole  distance  is  lOi 
miles.  The  power  house  will  be  at  Owings' 
Mills.  The  company  is  authorized  to  issue  $350,- 
000  5  per  cent.  40-year  bonds,  of  which  only  $185,- 
000  are  to  be  issued  until  the  road  Is  ready  for 
operation.  Henry  A.  Parr  is  president  and  Mid- 
dendorf,  Oliver  &  Co.  are  the  financial  agents. 

Detroit,  Mich. — The  annual  meeting  of  the  Citi- 
zens' Street  Railway  Company  was  held  last 
week,  when  the  old  board  of  directors  was  re- 
elected. The  members  are  D.  M.  Ferry,  W.  C. 
Colburn,  M.  S.  Smith,  H.  B.  Ledyard,  W.  C. 
McMillan,  Geo.  H.  Russell  and  John  C.  Donnelly. 
W.  W.  Cook  of  New  York  had  been  a  member  of 
the  old  board,  but  Mr.  Donnelly  succeeded  him 
some  time  ago.  The  directors  met  during  the 
afternoon  and  elected  the  following  oflicers:  D. 
M.  Ferry,  president;  W.  C.  Colburn,  vice- 
president;  John  R.  Stirling,  secretary;  Geo.  H. 
Russell,  treasurer;  J.  D.  Hawks,  general  manager; 
J.  H.  Fry,  superintendent. 

Frank  Peck,  who  has  been  connected  with  the 
Kansas  City  Cable  Railway  Company  for  more 
than  five  years  and  who  has  been  assistant  general 
manager  and  superintendent  for  two  years,  has 
tendered  his  resignation  to  C.  F.  Holmes,  general 
manager  of  the  newly  consolidated  system.  Mr. 
Holmes  accepted  it  with  reluctance  and  expressed 
to  Mr.  Peck,  in  the  warmest  terms,  his  appre- 
ciation of  the  work  which  he  had  done  in  the  way 
of  improving  and  maintaining  the  Ninth  street 
cable  service.  Mr.  Peck  will  be  succeeded  by  Mr. 
Thomas  Barrett,  who  has  served  for  sometime  as 
superintendent  of  the  Grand  Avenue  Railway 
Company,  and  who  is  recognized  as  a  capable 
man. 

St.  Louis,  Mo.— The  report  of  the  subway  com- 
mittee will  not  be  ready  for  another  month.  W. 
S.  Chaplin,  a  member  of  the  committee,  said  in 
regard  to  removing  street  railway  wires  from  the 
streets:  "The  trolley  wires  of  the  electric  cars  will 
have  to  remain  undisturbed  for  the  present. 
They  are  not  necessarily  fatal,  and  there  is  no 
underground  system  that  can  be  worked  advan- 
tageously on  the  electric  cars.  If  all  the  wires 
but  the  trolley  wires  are  put  underground,  the 
commission  will  feel  that  it  has  accompllslied  a 
great  work." 

Toledo,  0. — The  use  of  street  cars  for  carrying 
mails  was  inaugurated  last  week,  and  is  working 
well.  The  carriers  go  out  in  the  morning  with 
their  first  delivery,  make  their  collections  from 
the  boxes  on  their  routes,  and  send  them  In  In 
pouches  with  the  crews  of  the  street  cars.  The 
cars  again  take  out  the  mail,  distribute  it  for  the 
carriers  at  the  different  stations.  In  this  way  the 
time  formerly  lost  by  the  carriers  in  coming  to 
and  returning  from  their  districts  is  saved.  The 
street  car  men  who  have  to  handle  the  malls  take 
the  regular  oath  administered  to  government 
employes  who  perform  this  class  of  service. 

Pittsburg,  Pa.— In  a  suit  brought  by  William  C. 
Adams  against  the  Federal  Street  &  Pleasant 
Valley  Passenger  Railway  Company,  a  verdict  of 
$7500  for  the  plaintitl  was  given.  Adams  is  a 
salesman  for  a  candy  firm,  and,  when  he  boarded 
the  street  car,  had  with  him  an  ordinary  sized 
sample  case.  After  collecting  fare  from  Adams, 
the  conductor  demanded  an  extra  fare  for  the 
sample  case.  This  extra  fare  was  refused  and 
Adams  was  ejected  from  the  car.  He  brought 
suit  for  damages  with  the  above  result. 

Washington,  D.  C— The  National  Rapid  Transit 
Company  has  asked  congress  for  a  charter  author- 
izing the  construction  of  an  elevated  elec- 
tric road  between  New  York  and  Wash- 
ington. The  road  is  to  carry  passengers, 
mails  and  light  freight  cars  on  each  train,  and 
is  to  cover  the  distance  in  about  two  hours, 
and  the  passenger  rate  is  not  to  exceed  two  cents 
per  mile  per  passenger.  The  matter  was  referred 
to  a  special  committee,  which  will  hear  the  argu- 
ments for  and  against  the  project. 

Contracts  Let  in  Chicago  —The  contracts  have 
been  closed  for  nearly  all  the  material  required 
for  the  North  Chicago  Electric  Railway  equip- 
ment. The  General  Electric  Company  will 
furnish  the  car  equipments,  35  in  number,  using 
the  G.  E.  800  motor.  The  Siemens  &  Halske 
Electric  Company  will  supply  four  550  K.  w. 
generutors.  lirownell  accelerator  cars  and  Brown- 
oU  trucks  will  be  used.  Washburn  &  Moon 
will  furnish  the  wire,  and  the  Johnson  Company 
the  rails. 


Chicago.  -The  construction  of  the  Enelewood  & 
Chicago  electric  line  was  begun  on  Wednesday 
last.  About  three  hundred  men  began  the  con- 
struction of  the  line  at  Sixty-third  street  and  Ver- 
non avenue.  It  is  expected  that  ten  miles  of  the 
road  will  be  in  operation  in  CO  days.  The  road  is 
to  connect  Park  Manor,  Brookline,  Oakwood-i, 
Eggleston,  Auburn  Park,  South  Euglewood, 
Tracey,  and  Washington  Heights,  all  of  which  are 
suburban  towns  in  the  southern  part  of    the   city. 

Washington,  D.  C— The  Washington  &  Arlington 
Railway  was  sold  at  auction  last  Saturday  to  R. 
H.  Phillips,  as  agent  for  C.  S.  Henchman,  of 
Philadelphia,  and  Woodbridge  &  Turner,  of  New 
York,  the  chief  creditors  of  the  road,  for  -$3,500. 
The  property  sold  at  Rosslyn  consisted  of  a  nine- 
ty-nine year  lease  from  the  Alexandria  Railway 
and  Improvement  Company,  about  two  and  a  half 
miles  of  track,  with  overhead  electric  equipment, 
four  cars  and  some  supplies. 

Newark,  N.  J. — A  recent  act  of  the  New  Jersey 
legislature  permits  street  oar  companies  to  handle 
freight  as  well  as  passengers.  The  Consolidated 
Traction  Company,  of  Newark,  is  about  to  enter 
into  a  contract  for  the  delivery  of  beer  to  saloons. 
Most  of  the  breweries  and  saloons  are  on  its  lines 
and  the  cost  of  delivering  the  beer  at  present  is 
very  heavy.  The  South  Orange  Company  will 
make  its  first  test  on  coal,  and  is  having  cars  built 
with  that  end  in  view. 

Toronto,  Ont. — The  Toronto  and  Montreal  Street 
Railway  companies  are  pushing  a  suit  for  the  re- 
turn of  $50,000  duties  wlilch  the  companies  paid 
under  protest  on  imported  steel  rails.  Ralls  of 
not  less  than  35  pounds  per  yard  for  railway 
tracks  are  on  the  free  list.  Under  this  provision 
the  companies  claim  that  rails  should  be  brought 
in  free  of  duty.  The  case  hinges  solely  on  the  in- 
terpretation of  the  words,  "railway"  and  "tram- 
way." 

St.  Louis.  Mo. — The  suit  of  the  Adams  Electric 
Railway  Company  against  the  Lindell  Electric 
Railway  Company  began  on  Friday  of  last  week 
before  Judge  Hallett  in  the  United  States  Cir- 
cuit Court  at  St.  Louis.  The  suit  is  brought  for 
Infringement  of  the  Adams  patent  No.  300,838. 
The  case  has  been  in  progress  for  several  years 
and  testimony  has  been  taken  by  deposition  in  all 
parts  of  the  country. 

Brooklyn,  N.  Y.— During  the  week  articles  of 
agreement  have  been  signed  by  A.  L. 
Johnson,  representing  the  Johnson  Company 
of  Johnstown,  Pa.,  and  J.  M.  Edwards, 
representing  the  tianklng  house  of  R.  S. 
Wilson  &  Co.,  Involving  the  e.xpenditure  of  about 
$0,000,000  for  the  construction  of  the  new  trolley 
lines  of  the  Nassau  Electric  Railway  Company. 

Kansas  City,  Mo. — The  Kansas  City  Cable  Railway 
Company  is  making  a  number  ot  changes  and  re- 
arranging its  offices  at  the  corner  of  Fifteenth 
street  and  Grand  avenue.  The  company  will 
make  improvements  at  Washington  Park,  costing 
$10,000.  Tne  whole  question  of  transfers  has 
been  submitted  to  a  committee  of  the  directors, 
with  the  general  instructions  that  a  liberal  system 
of  transfers  will  be  favored. 

Kansas  City,  Mo. — The  County  Board  has  granted 
a  franchise  to  the  Westport  &  Waldo  Electric 
Railway  Company  for  a  double  track  electric  rail- 
way from  the  southern  limits  of  Westport  at  Oak 
street  to  Seventy-fifth  street,  thence  west  to  Broad- 
way. According  to  the  terms  of  the  franchise,  the 
road  is  to  be  finished  within  a  j'ear,  and  such 
pavementas  the  county  may  direct  is  to  be  laid 
between  the  rails. 

Opelika,  Ala — The  electric  railway  line  to 
Auburn  is  reported  as  being  an  assured  fact. 
Only  $50,000  remains  to  be  subscribed  to  realize 
the  necessary  capital  of  $00,000.  The  construc- 
tion company  organized  to  build  and  equip  the 
line  takes  one-naif  of  this  stock.  A  prominent 
railway  official  of  Columbus,  Ga.,  is  said  to  be  In- 
terested in  the  project. 

Scranton,  Pa. — The  Scrantou  Traction  Company 
has  under  consideration  the  rebuilding  of  its 
entire  track  between  Carbon  street  bridge  and 
the  fair  grounds.  The  company  has  secured  the 
franchise  of  the  Valley  Passenger  Company,  and 
the  streets  over  which  that  company  has  the  right 
of  way  will  be  occupied  as  soon  as  practicable. 

Leavenworth,  Kan. — It  is  reported  that  the  Leaven- 
worth Electric  Railway  Company  will  probably 
build  its  power  house  on  the  land  owned  by  the 
Leavenworth  Coal  Company  north  of  the  city,  and 
that  the  structure  formerly  used  by  the  coal  com- 
pany as  a  city  lighting  plant  will  form  part  of  the 
new  power  station. 

Atlanta,  Ga. — The  Atlanta  Consolidated  Railway 
Company  is  making  important  and  extensive 
additions  to  its  power  equipment  which  will 
add  a  great  deal  to  its  facilities.  Two  new  gen- 
erators will  be  installed  and  an  engine  of  1,000 
II.  r.  The  new  cars  are  being  built  at  the  com- 
pany's own  shop. 
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Steel  Motors  for  Brooklyn. — The  Nassau  Street 
Railway  Company,  of  Brooklyn,  N.  Y.,  has 
awarded  a  contract  for  CO  car  equipments,  con- 
sisting of  two  30  horse  power  motors  for  each  car, 
to  the  Steel  Motor  Company  of  Cleveland,  O., 
motors  to  be  delivered  so  that  cars  can  be  runnlna; 
July  15.  Further  contracts  for  120  motors  will 
be  immediately  placed. 

Chicago,  III. — President  Worthy  of  the  Metro- 
politan Elevated  says  that  the  line  of  that  road  in 
the  southwestern  part  of  the  citj'has  not  vet  been 
definitely  settled,  and  may  not  be  for  some  time. 
It  Is  expected  that  the  road  will  fol'ow  the  alley 
between  Twentieth  and  Twenty-first  streets. 

Kansas  City,  Mo  — W.  J.  Smith,  ex-president  of 
the  Kansas  City  Cable  Railway  Company,  who  re- 
cently received  a  large  sum  of  money,  approxi- 
mating $1,000,000,  for  his  stoclv  in  the  road,  has 
decided  to  erect  a  mercantile  and  office  building 
in  that  city,  to  cost  not  less  than  $200,000. 

Worcester,  Mass. — The  directors  of  the  Worcester 
Consolidated  and  the  Worcester  Traction  com- 
panies have  decided  to  finish  the  general  recon- 
struction of  the  road  undertaken  last  summer.  A 
number  of  extensions  will  be  made  and  new  track 
will  be  laid  on  a  number  of  streets. 

Cortland,  N.  Y. — An  electric  road  is  proposed  to 
connect  Cortland,  Homer  and  McGrawsville.  P, 
S.  Page  and  Horace  E.  Hand  of  Scranton,  Pa.,  are 
two  of  the  syndicate  who  have  control  of  the  Cort- 
land &  Homer  Horse  Railway  Company,  which 
will  form  part  of  the  system. 

Fall  River,  Mass. — The  contract  has  been  let  to 
furnish  100  uniforms  for  the  conductors,  drivers 
and  motormen  in  the  employ  of  the  Union  Street 
Railway  Company.  These  uniforms  will  be  simi- 
lar to  those  worn  by  the  railway  men  on  the  West 
End  road  in  Boston. 

New  York  City. — The  board  of  aldermen  has 
ordered  the  Metropolitan  Traction  Company  to 
lay  tracks  on  Lenox  avenue  in  accordance  with 
the  provision  of  its  charter  as  granted  in  1851. 
This  will  form  an  extension  of  the  company's 
Sixth  avenue  line. 

Monroe,  Mich. — The  Toledo,  Monroe  &  Detroit 
Electric  Railway  Company  has  obtained  its  fran- 
chise through  Monroe.  The  road,  according  to 
the  present  intention  of  its  projectors,  will  extend 
from  Detroit  to  Toledo,  and  will  be  completed  In 
eighteen  months. 

Baltimore,  Md.— The  committee  on  transit  of  the 
Massachustts  state  legislature  has  been  visiting 
Baltimore  and  Inspecting  the  Belt  Line  tunnel 
preparatory  to  presenting  a  report  to  the  legisla- 
ture on  the  proposed  underground  street  railway 
for  Boston. 

Danbury,  Conn.— The  Danbury  &  Bethel  Horse 
Railway  Company  at  its  annual  meeting  held  last 
week  elected  the  following  directors:  S.  C.  Holley, 
Harrison  Wagner,  A.  C.  Pond,  W.  B.  Ferguson, 
M.  H.  Grilling,  Michael  McPhelemy  and  Chas.  B. 
Mason. 

New  Haven,  fonn.— The  State  street  line  is  to  be 
extended  to  Schutzen  Park.  The  New  Haven  & 
Centerville  Railway  Company  is  seeking  permis- 
sion to  use  electricity  as  a  motive  power  and 
run  double  tracks  on  a  number  of  streets  in  the 
city. 

Kansas  City,  Mo.— The  new  Kansas  City  cable  railway 
management  is  improving  the  consolidated  lines, 
and  at  present  has  a  force  of  about  thirty-Bvemen 
at  work  upon  its  tracks.  New  rails  are  to  be  laid 
on  a  large  portion  of  the  old  Ninth  street  line. 

Washington,  D.  C. — The  House  of  Representatives 
has  passed  the  bill  extending  the  time  allowed 
the  Metropolitan  Street  Railway  Company  to 
chai'ge  Its  motive  power  and  put  in  an  under- 
ground electric  system  or  forfeit  its  charter. 

Washington,  D.  C— The  Washington,  Alexandria 
&  Ht.  Vernon  Railway  Company  has  accepted  the 
proposed  amended  route  of  its  electric  railway 
and  as  a  consequence  has  abandoned  its  plan  of 
crossing  a  portion  of  the  flats. 

Peoria,  III  — The  authorities  have  reported 
adversely  upon  the  petition  of  John  C.  White  to 
build  an  electric  road,  the  cause  assigned  being 
that  he  had  not  secured  the  consent  of  a  majority 
of  the  property  owners. 

Andover,  Mass. — The  suburban  street  railway  of 
Lowell  and  the  Lowell,  Lawrence  &  Haverhill 
road  of  Lawrence  are  each  seeking  to  gain  a  loca- 
tion for  a  track  between  Lawrence  and  Lowell  by 
way  of  Haggetts  Pond. 

Sacramento,  Cal. — The  entire  electric  plant  of  the 
Capitol  Gas  Company,  which  holds  contracts  for 
the  lighting  of  the  city  and  the  running  of  street 
cars,  was  burned  April  18.  The  luss  amounts  to 
$300,000. 

Keokuk,  la. — The  Commonwealth  Street 
Railway  &  Power  Company  will  build  a  new 
power  house  at  some  point  along  its  line,  and  will 
add  a  lighting  business  to  its  s'reet  railway  enter- 
prise. 


Leavenworth,  Kan. — Work  Is  progressing  rapidly 
on  the  construction  of  the  new  electric  lines. 
The  number  of  men  actually  employed  last  week 
is  reported  as  being  over  200. 

Belleville,  III. — Several  Belleville  capitalists  have 
subscribed  for  stock  in  the  new  electric  railway 
company,  thereby  insuring  the  completion  of  the 
city  street  car  line. 

Philadelphia. — The  trolley  cars  began  running  on 
the  Ridge  avenue  line  last  week.  Thirty-four  cars 
were  started  and  run  at  intervals  of  one  and  one- 
half  minutes. 

Albany,  N.  Y. — John  Boyd  Thatcher  has  been  ex- 
perimenting on  the  tracks  of  the  Albany  railway 
with  a  new  system  of  compressed  air  for  street  car 
propulsion. 

Wilmington,  Del. — An  underground  trolley  sys- 
tem Is  being  tested  at  the  works  of  Harlan  & 
Hollingsworth.  Electrician  Shaw  is  in  charge  of 
the  test. 

Camden,  N.  J. — The  Camden  Horse  Railroad 
Company  has  applied  to  the  board  of  public  works 
for  permission  to  extend  its  tracks  over  a  number 
of  streets. 

Terra  Haute,lnd. — The  second  car  built  by  the 
company  Itself  for  the  Terre  Haute  Street  Rail- 
way Company  left  the  shops  and  is  now  in  regular 
service. 

Sacramento,  Cal.— The  Central  Electric  Railway 
Company  has  secured  a  generator,  and  has  con- 
structed a  temporary  plant  for  the  operation  of 
its  cars. 

Cleveland,  0.— The  new  works  of  the  Johnson 
Company  will  be  at  Lorain,  but  the  business  will 
be  conducted  from  offices  to  be  located  in  Cleve- 
land. 

Jersey  City,  N.  J.— The  new  line  of  the  Consoli- 
dated Traction  Company,  connecting  Newark  and 
Jersey  City  has  been  opened  for  regular  traftio. 

Du  Quoin,  III  —The  Du  Quoin  Street  Railway 
Company  has  certified  to  a  dissolution  of  the  or- 
ganization and  has  surrendered  its  charter. 

Baltimore,  Md. — An  ordinance  prohibiting  street 
oars  from  running  closer  thin  50  feet  apart  has 
passed  both  branches  of  the  city  council. 

Rochester,  N.  Y.— The  Grand  View  Beach  Rail- 
way Company  has  secured  the  contract  for  light- 
ing Windsor  Beach  wfth  arc  lights. 

Baltimore,  Md.— The  Baltimore  Traction  Com- 
pany is  making  a  number  of  extensions  and  im- 
provements in  its  electric  system. 

Fond  du  Lac,  Wis. — The  street  railway  company 
contemplates  extending  its  line  on  Forest  street 
from  Main  to  the  railway  depots 

Pittsburg,  Pa. — The  new  Bioomfleld  Ben 
Venue  branch  of  the  Duquesne  Traction  Company 
was  opened  for  travel  last  week. 

New  York  City. — The  Chamber  of  Commerce 
rapid  transit  bill  has  passed  the  assembly  at 
Albany  by  a  vote  of  82  to  38. 

Appleton,  Wis  — A  company  proposes  to  construct 
an  electric  road  from  Neenah  to  Kaukauna  by 
way  of  Appleton. 

St.  Johns,  N.  B.  — The  St.  Johns  electric  railway 
has  been  sold  to  Montreal  capitalists   for   $92,000. 

Springfield,  Ohio. — A  project  is  on  foot  to  connect 
Columbus  and  Springfield  by  an  electric  road. 


PEKSONAL,. 


S.  A.  Douglas,  formerly  of  Chicago,  has  resigned 
his  position  with  the  General  Incandescent  Arc 
Light  Company,  of  New  York,  and  has  estab- 
lished a  brokerage  business  at  29  Broadway,  in 
that  city. 

M.  O'Dea,  electrician  of  the  University  of  Notre 
Dame,  was  in  the  city  this  week  and  attended  the 
local  meeting  of  the  American  Institute  of  Elec- 
trical Engineers. 

W.  A.  Mosscrop,  formerly  associated  with  the  in- 
terest of  the  Erie  City  Iron  Works  and  the  Ball  & 
Wood  Company  in  New  England,  was  in  Chicago 
this  week. 

Frank  Billings,  of  the  Walker  Manufacturing 
Company  of  Cleveland,  was  in  Chicago  this  week 
looking  after  the  business  interests  of  his  com- 
pany. 

Joseph  E.  Lockwood,  of  Detroit,  representing  the 
interests  of  Mr.  McMillan,  the  owner  of  the  De- 
troit Electrical  Works,  was  in  Chicago  a  few  days 
ago. 

Edward  I.  Robinson,  vice-president  and  general 
manager  of  the  Laclede  Car  Company,  of  St. 
Louis,  was  in  New  York  City  daring  the  week. 

L.  H.  Rogers,  of  the  Sperry  Electric  Railway 
Company  of  Cleveland,  was  in  Chicago  this  week 
looking  after  the  interests  of  his  company. 

Sidney  E.  Short,  of  the  electric  railway  depart- 
ment of  the  Walker  Manufacturing  Company  of 
Cleveland,  is  in  Chicago  this  week, 


P.  M.  McLaren,  general  agent  of  the  Abendroth 
&  Root  Manufacturing  Company,  of  New  York, 
is  in  Chicago  this  week. 

Norman  McCarty,  of  Detroit,  was  a  visitor  in  Chi- 
cago early  this  week. 

James  K.  Tillotson,  of  Toledo,  Ohio,  was  in  Chi- 
cago this  week. 


TBADE  NOTES. 


The  International  Register  Company,  197  South  Canal 
street,  Chicago,  reports  the  closing  of  a  contract 
with  the  Toledo  Consolidated  Street  Railway  Com- 
pany to  equip  its  entire  system  with  the  well- 
known  Pratt  portable  register.  The  adoption  of 
of  this  register  throughout  by  so  large  a  system  is 
certainly  a  high  endorsement  of  its  merits.  The 
railway  company  has  heretofore  been  using  sta- 
tionary registers  which  were  apparently  giving 
satisfaction.  But  about  fifteen  months  ago  it 
purchased  a  number  of  Pratt  machines  and  the 
comparative  tests  made  during  the  past  year  have 
proved  so  favorable  to  the  Pratt  registers  that 
President  Lang  decided  to  adopt  them  exclusively 
and  by  May  1  there  will  be  no  register  but  the 
International  in  use  on  the  consolidated  lines,  the 
total  number  being  135.  This  change  necessarily 
Involves  quite  an  expenditure,  as  the  stationary 
registers  will  be  relegated  to  the  scrap  pile,  but, 
from  the  results  of  the  tests,  the  company  feels 
amply  justified  in  the  change  and  expenditure. 
Manager  A.  H.  Englund  of  the  International 
Register  Company  is  quite  elated  over  this  con- 
tract as  it  further  demonstrates  the  excellency  of 
the  Pratt  register  and  the  high  favor  in  which  it 
is  held  by  so  practical  a  railway  manager  as  Mr. 
Lang. 

James  I.  Ayer  &  Co  ,  of  St.  Louis,  have  met  with 
excellent  success  in  their  engineering  business 
since  the  concern  was  established  the  first  of  the 
year.  At  present  they  have  on  hand  the  recon- 
struction of  the  plant  of  the  Citizens'  Electric 
Light  &  Power  Company,  East  St.  Louis;  the 
erection  of  an  electric  lighting  plant  for  the  Mer- 
cantile Club,  St.  Louis,  and  one  for  J.  L.  Hud- 
son's large  new  clothing  house  in  St.  Louis;  the 
overhauling  of  the  plant  of  the  Pastime  Athletic 
Club,  St.  Louis,  and  they  are  just  completing  a 
report  on  the  plant  of  the  Metropolitan  Electric 
railway  and  the  Springfield  Electric  Light  Com- 
pany at  Springfield,  Mo.  This  Is  in  addition  to 
their  work  as  consulting  engineers  for  the  Mer- 
chants' Exchange  of  St.  Louis  and  for  the  light- 
ing plant  of  B.  F.  Stevens,  Spirit  Lake,  Iowa. 

In  Winding  Armatures,  field  colls,  transformers, 
etc.,  oil  paper  has  come  into  quite  general  use 
for  insulating  purposes  in  place  of  shellaced  cloth, 
tape,  etc.  When  properly  made  it  is  said  to  be 
far  superior  to  cloth  or  tape;  is  claimed  to  be  de- 
cidedly cheaper,  much  handler  to  use  and  insures 
a  much  neater,  better  job  The  Beardsley  Manu- 
facturing Company,  234  Lake  St.,  Chicago,  claims 
to  make  the  very  highest  grade  of  this  paper  and 
reports  that  the  demand  for  it  is  rapidly  increas- 
ing as  the  quality  becomes  known.  One  thickness 
of  it  will  resist  the  highest  voltage  used.  It  is 
also  uninjured  by  heat,  water,  gases  or  chemical 
action.  It  is  therefore  practically  an  Ideal  mater- 
ial for  the  work  for  which  it  is  intended. 

Berlin  Iron  Bridge  Contracts. —Dr.  Drysdale,  of 
Philadelphia,  has  placed  the  contract  for  an  iron 
roof  over  the  new  power  house  for  the  hospital  for 
the  Insane,  at  Norrlstown,  Pa.,  with  the  Berlin 
Iron  Bridge  Company,  of  East  Berlin.  Conn.  It 
was  desired  that  the  roof  be  fire-proof  and  ordi- 
nary corrugated  Iron  could  not  be  used  on  account 
of  the  drip.  The  r  .of  will  be  covered  with  the 
Berlin  Iron  Bridge  Company's  patent  anti-con- 
densation corrugated  iron  covering.  The  McNeal 
Pipe  and  Foundry  Company,  of  Burlington, N.  J., 
has  placed  the  contract  for  two  cleaning  sheds 
with  the  Berlin  Iron  Bridge  Company. 

Berlin  Iron  Bridge  Orders. — The  Delaware,  Lacka- 
wanna &  Western  Railroad  Company  has  placed 
the  order  for  two  engine  house  roofs  with  the  Ber- 
lin Iron  Bridge  Company,  of  East  Berlin,  Conn. 
Both  roofs  will  be  covered  with  the  company's 
patent  anti-condensation  corrugated  Iron.  The 
laundry,  kitchen,  engine  and  boiler  rooms  for  the 
Green  Island  Improvement  Company's  new  hotel 
at  Lake  George,  N.  Y.,  will  be  built  of  iron  and 
will  be  fireproof.  The  work  is  to  be  furnished  by 
the  Berlin  Iron  Bridge  Company. 

Useful  Souvenirs. — The  General  Electric  Company 
has  sent  us  one  of  the  neatest  and  most  useful  ad- 
vertising souvenirs  that  we  have  ever  seen.  It 
consists  of  a  Wells',  double-indexed  diary  with 
pages  about  5x7  inches  in  size,  one  page  being  al- 
lowed for  each  day  of  the  year.  The  year  date  is 
left  blank,  so  that  the  diary  is  practically  a  per- 
petual one,  as  the  year  may  be  filled  in  for  any 
year  desired.  The  name  of  the  general  electric 
Company  appears  on  the  front  cover,  which,  by 
the  way,  is  flexible  morocco,  and  the  names  of 
the  principal  sales  offices  on  the  back  cover. 
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Recent  Orders. — The  new  electric  light  and  power 
station  for  the  Brush  Electric  Light  Company  at 
Baltimore,  JId.,  will  be  one  of  the  finest  in  the 
southern  states.  The  boiler  room  is  S3  feet  wide 
by  120  feet  long.  The  dynamo  room  is  130  feet 
square,  the  iioor  space  in  the  latter  is  entirely  free 
from  posts.  The  roofs  are  designed  and  built  by 
The  Berlin  Iron  Bridge  Co..  of  East  Berlin,  Conn., 
and  are  made  entirely  of  Iron,  covered  with  their 
patent  anti-condensation  corrugated  iron  roof 
covering. 

A  Neat  Paper  Weight. — We  are  in  receipt  of  a  neat 
paper  weight  from  Mr.  H.  R.  Keithley,  showing 
In  cross  section  the  joint  formed  bj'  the  Chicago 
rail  bond  when  properly  applied   to  a  rail.     The 


piece  of  metal  certainly  shows  an  e.xcellent  joint- 
Mr.  Keithley  is  the  inventor  of  this  method  of 
bonding. 

The  American  Car  Company  of  St.  Louis  has  opened 
an  oHice  in  Chicago  at  room  1140  Monadnook 
block.  This  otlice  will  be  in  charge  of  P.  K. 
Andrews,  formerly  connected  with  the  .T.  G.  IJriU 
Company  of  Philadelphia. 

The  Heine  Safety  Boiler  Company  has  removed  Its 
Chicago  office  from  the  McVicker  building  to 
1521  Monadnock.  J.  H.  Harris  still  remains  in 
charge  of  the  Chicago  office. 

The  Pullman  Company  has  closed  a  contract  with 
the  Brooklyn  Heights  road   in  Brooklyn,  N.  Y., 


for  50  cars,  and  with  the  Chicago  General  Street 
Railway  Company  for  25  cars,  10  of  which  are 
trailers. 

The  J.  G.  Brill  Company  of  Philadelphia  has  se- 
cured an  order  from  New  Orleans  for  125  cars, 
also  an  order  from  Brooklyn,  N.  Y.,  for  a  number 
of  additional  cars. 

The  Peckham  Motor  Truck   &  Wheel   Company   has 

been  awarded  the  contract  for  15  trucks  for  the 
new  electric  cars  of  the  Chicago  General  Street 
Railway  Company. 

The  J.  G.  Brill  Company  ol  Philadelphia  has  re- 
moved its  Chicago  otfioe  from  the  Phenlx  build- 
ing to  the  Monadnook. 
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Patents  Issued  April  17,  1894. 


518.213.  Insulating  Turnbuckle.  Henry  P.  Ba]l, 
Schenectady,  N.  Y.,  assignor  to  the  General 
Electric  Company,  Boston,  Mass.  Filed  Decem- 
ber 22,  1S93. 

This  is  an  insulating  turnbuckle  comprising  an  eye-bolt 
having  a  screw  thread  and  adapted  to  engage  the  shank,  a 
cup  rotatable  about  the  shank  and  an  eye-plate  attached  to 
the  cup  by  having  a  lip  of  the  cup  turned  over  to  engage 
the  plate. 

518.221.  Electric  Motor  Car.  Harold  P.  Brown, 
New  York,  N.  Y.  Filed  December  21,  1891. 
This  consists  of  the  combiaation  with  the  car  and 
mechanism  for  commonicatiug  motion  rrom  the  motor  to 
the  car,  of  an  electric  motor  having  field  magnets  furnished 
with  both  series  field  coils  and  shunt  field  coils,  and  an 


NO.    518,357. 

additional  orchoking  magnet  adapted  to  be  placed  in   con- 
necliou  with  the  series  field  in  starting  the  motor  or  car. 

518.232.     Regulator    for    Dynamo    Electric    Machines. 

William  U.  Elklns,  Cambridge,  Mass.,  assignor 

to  the  General  Electric  Company,  of  New  York. 

Filed  Januarys,  1893. 

The  combination  in  a  current  regulator  comprising  shlf  t- 
inK  commutator  brusbes,  or  a  motor  magnet,  with  a  con- 
trolling magnet  and  two  or  more  sets  of  contacts  con- 
trolled by  the  controlling  magnet,  one  of  which  controls  a 
(fhnnt  of  Hmall  reKlstance  ar  mnd  the  motor  magnet  and 
the  other  comprises  a  similar  shunt  with  considerably 
higher  reuii-tauce. 

518,236.     Rheostat.     Jonathan  P.    B.  Fiske,  Lynn, 
assignor  lo  the  General  Electric  Company,  Bos- 
Ion,  Mass.     Filed  February  2.J.  1893. 
Id  a  rhtiOHlat.  the  combination  with  a  series  of  contact 

plates,  of  a  hwllch  arm  carrying  tw  >  brushes  of  dllTereut 

rcMUlanf^tf,  and  arrang^'d  lo  triverse  different  portions  of 

the  contact  platCH. 

518.293.  Electric  Railway  System.  Charles  D.  TJs- 
dale,  Bo.sion,  Mass.,  assignor  by  direct  and 
mesne  asslirnmenls  of  five-sixths  to  Jolin  I>. 
Gould,  New  York.  N.  V.,  and  Charles  Healy 
and  Jam<*s  E.  Jenkins,  Lynn,  Mass.  Filed 
April  20,   1893. 

Thin  contilt'tH  of  the  combination  with  a  truck  provided 
wHh  throe  fn<iutftiln^  whccN,  two  upon  one  Hide  of  the 
truck  aii'l  one  urnjii  the  other,  of  a  motor  mounted  on  the 
truck,  and  a  trolley  wheel  arningcd   upon   the  Hide  of  the 
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irn 
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irm 


.  InNulatlng  whcoN  and  armnge'l  lo  form 
tnci  with  the  rnll  upon  the  Hide  of  the 
'he  two  InsulBtlni;  wheolN, 

518.345.     Controller  for  Electric   Motors.      William 
OftV'.T,   Minneapolis,    Minn.     Filed  Au(,'UHt  2H, 


This  covers  the  method  of  operating  electric  motors, 
which  consists  in  first  arranging  the  motors  in  series  in 
an  open  circuit,  then  inserting  a  total  resistance  and  clos- 
ing the  circuit  through  the  same,  then  gradually  cutting 
out  a  part  of  said  resistance,  then  shunting  the  current 
around  the  remaining  resistance  and  into  said  motors 
while  in  series,  then  breaking  or  opening  the  circuit  and 
while  open  coupling  said  motors  in  multiple  arc,  and 
afterward  reinstating  the  remainder  of  said  resistance, 
and  tinally  gradually  cutting  out  the  same. 

518.357.  Automatic  Trolley  Wire  Finder.  Theodore 
Straus,  Baltimore,  Md.  Filed  January  2G, 
1894. 

The  combination  with  a  trolley  arm,  of  a  sliding  exten- 
sion at  the  outer  end  of  said  arm,  a  spring  arranged  to 
urge  said  extension  outward,  a  trolley,  pivoted  guides 
upon  the  extension,  and  connections  between  the  guides 
and  the  trolley  arm,  whereby  the  former  are  automatically 
made  operative  when  the  trolley  leaves  the  wire.  (See 
illustration.) 

518,362.  Trolley  Wheel.  John  D.  Ansley,  Cam- 
bridge, Mass.     Filed  July  27,^  1S93. 

The  combination  with  a  trolley  wheel  or  pulley  having 
in  its  hub  an  annular  recess  or  chamber  for  reception  of  a 
lubricant,  of  a  pure  copper  bushing  having  a  perforation 
or  perforations  communicating  with  said  chamber. 

518,365.  Rheostat.  Alva  C.  Dinkey,  Allegheny 
Co  ,  Pa.     Filed  December  1,  1893. 

In  a  rheostat  a  shaft  having  a  lever,  a  connection  be- 
tween said  shaft  and  a  collar  upon  a  second  shaft,  a  crank- 
pin  carried  bv  the  collar,  a  link  pivoted  to  the  crank-pin 
and  to  a  lever  arm,  and  an  actuating  connection  between 
the  lever  arm  aud  the  traveling  contact  arm  of  the  rheostat. 

518,371.  Car  Starter  and  Brake.  Carl  H.  O.  Lever- 
kus,  Cologne-oa-the-Rtiine,  Germany.  Filed 
January  9,  1894. 

In  combination,  in  a  car  starter  apparatus,  the  truck 
frame,  a  vertically  movable  frame  carrving  the  car  body, 
an  elevating  means  between  the  truck  frame  aud  the  mov- 
able frame,  the  driving  connections  engaji^ing  the  car  axle 
for  operating  the  elevating  means,  the  clutch  for  throwing 
the  driving  connections  into  and  out  of  engagement  with 
the  car  axle  and  the  transmitting  devices  between  the  driv- 
ing connections  and  the  car  axle  for  transmitting  the  fall- 
ing movement  of  the  car  oody  and  frame  to  the  said  car 
axle  to  start  the  car. 

518,373.     Strain  Insulator.     Louis   McCarthy,    Bos- 
ton, Mass.     Filed  January  15,  1S04. 
This  is  an  insulator  comprising  a  case,  metallic  connec- 
tions within  said  case,  aud  insulating  material  between 


518,535.    Truck. 

Netherlands. 


Johan  M.  E.  Pennink.  Haarlem, 
Filed  December  8,  1893. 
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(>ald  connectiouH,  said    insulating    material  consisting  of  a 
Bcries  of  hhcets  of  mica  anil  a  layer  ol'  molded  composition. 

518.401,     Car  Brake.     Frank    R.    Glilang,    Toledo, 

Ohio,    assignor    of   two- thirds    to    Francis    M. 

()liv(!r    and    Frederick   J.    Shovar,  same  place. 

Filed  Auffust  18,  1893. 

In  a  (iur  brake,  a  friction  <lTum  u  irtii  ths  axle,  a  rope  or 
cable  coiled  around  the  Hume.  brake  actuating  mechimUm 
connected  with  the  rope  or  cable  by  llexlolo  connectlon»i 
utlached  to  the  brake  mechanism  npoiieaih  side  of  th^ 
friction  drum,  and  normally  slack,  aud  connections  with 
the  rope  or  cable  and  each  brake  rod  upon  the  car.  (Sco 
illuNlriillon.) 

518.414-.     Bond  for  Electric  Railways.   Julius  Meyer, 
N.;w  York.  N.  V.     Filud  January  18,  1891. 

la  an  electric  rallwiiy,  the  combination,  with  conduct- 
ors, of  H  b>nd  or  bonds  connyctlng  tlij  same,  a  cotUaitiur, 
means  for  uttachlng  the  container  to  said  conductorH,  and 
luNululIng  material  In  the  container  fur  Insulating  the 
hrind  or  hondn  and  It <  or  their  connection  with  and  '  nolnts 
of  contact  with  the  conductors. 

518.43).     Metallic  Tic  and  R til    Fastener.     William 
T,     Anristrniij;    and     (ici>r;.,'e     U.     Wadsworth, 
Clevdand.  <Jiil.».     Kilcd  November  11,  189;{. 
In  combination  with  ii   rail   fastener,  a  motalltc  tlo  pro- 
vided Rt  ca<:h  end  with  twi  hIoIn  huvUr/  thulr  outur   oiifoH 
hoveled.  iMluptcd  to  co-opfjral<!  with  a  clip  or  dog  thudlN- 
Uncc  bulweon  Iho  Inner  e  igos  of  HtiUl  slots  bolui;   a  little 
IcHM  Ihan  the  width  (if  th(?  bfKt'i  n  of  a  rail,  and   two   olou- 
gatcd  o|ienln^>>  outnlde  of  said  sIolM. 


This  is  a  truck  for  an  engine,  motor-car.  or  car,  com- 
posed of  sections  hinged  together,  supporting  wheels  at- 
tached to  the  frame  aud  designed  to  bear  upon  and  run 
over  a  single  rail.  driving-whee:s  aud  guide-wheels  at- 
tached to  the  frame  and  designel  to  bear  upon  the  rail, 
thesections  of  the  frame  being  connected  by  a  poiut  above 
the  rail,  whereby  the  weight  of  the  frame  aud  appurte- 
nances tends  to  hold  the  driving  aud  guide  wheels  in  con- 
tact witn  the  rail.     (See  illustration.) 

518  540.  Electric  Railway  Conduit.  Pail  H.  Ban- 
holr,zer,  Philadelphia  Pa.  Filed  November  IG, 
1893. 

In  an  underground  trolley  system,  the  combination  with 
a  conduit  having  openings  in  its  sides  in  addition  to  the 
slot  opening,  of  conductors  arranged  in  the  said  conduit,  a 
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pUstic  miterial  forced  into  the  conduit  through  the  side 
opeuings.  and  securing  the  said  cjuductors  in  place.  (See 
illustration.) 

518.564.  Elevated  Railway.  Charles  C.  Burton, 
Utlca,  N.  Y.,  assignor  by  direct  and  mesne  as- 
signments of  a  part  of  iiis  right  to  George  M. 
Ludlow,  Chicago,  111.,  Louis  E.  Holden,  Beloit, 
Wis.,  and  Curtis  G.  Hussey,  Allegheny,  and 
John  C.  des  Granges,  Pittsburg,  Pa.  Filed 
September  15,  1892. 

The  combination  with  supporting  rails  aud  guide  rails 
located  abive  and  outside  of  the  same,  of  an  elevated 
structure  comprising  longitudinal  stringers  sustaining  the 
supporting  rails  aud  guide  rails,  cross  ideces  extending 
beneath  and  outside  of  the  stringers  which  sustain  the 
supporting  rails,  and  upright  parts  or  posts  attached  to 
said  cross  pieces  and  to  the  stringers  supporting  the  guide 
rails.    (See  illustration.) 

518.565.  Railway  Track  and  Car.  Charles  C.  Burton, 
Chicago,  III.,  assignor  by  direct  and  mesne  as- 
signments of  a  part  of  his  richt  to  George  M. 
Ludlow,  Chicago,  III.,  Louis  E.  Holden,  Belott, 
Wis.,  and  Curtis  G.  Hussey,  Allegheny,  and 
John  des  Granges,  Pittsburg,  Pa.  Filed  Sep- 
tember 1.5,  1892. 

This  comprises  theconibinatiou  with  a  car  consisting  of 
two  end  sections  provided  with  supporting  wheels  and  a 
middle  section  pivoted  to.and  suspended  between  the  end 
scc'ious,  of  a  track  structure  embracing  supporting  rails, 


^, 


i 
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and  bearing  rails  located  above  and  outside  of  Uw.  hup 
porting  rallH,  and  gnldc  wheels  on  the  end  sections  of  iho 
car,  arranged  at  front  and  rear  of  the  supporting  wheelB 
and  bearing  upwardly  and  outwardly  against  the  said  boar- 
lug  rails. 

518.571.     Fender  for  Tram  Cars.     Franklyn  S.  Hogg, 

New  VwrU,  N.  Y.     Filed  November  0,  1893. 

In  a  train  car  or  like  vehicle,  a  rock  shaft,  a  fonder  se- 
cured to  tlu:  forwant  face  of  a  lock  shaft,  extending  dowu- 
wnidly  and  forwardly  thorofrom,  a  second  fender  extend- 
ing from  the  opposite  Hide  of  the  shaft,  plnngerH  connected 
with  the  main  fender,  and  moans  for  limltiug  the  move- 
ment of  the  plungers. 
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New  York  The  outlook  for  rapid  transit  in 
Eapid  Transit.  New  York  City  is  not  encourag- 
iug.  Tlie  rapid  transit  bill  passed  by  the  legisla- 
ture with  its  clause  referring  to  the  people  the 
question  whether  the  city  shall  incur  indebted- 
ness for  the  construction  of  a  railway  removes 
the  possibility  of  immediate  action  of  import- 
ance. The  people  evidently  must  be  satisfied 
with  e.xisling  transportation  facilities  for  some 
years  yet. 


Endorsement  of  In  the  fight  that  has  been  waged 
the  Trolley,  against  the  trolley  system  in  Chi- 
cago every  sort  of  absurd  argument  has  been  ad- 
vanced by  those  opposed  to  its  Introduction.  The 
opposition  has  secured  the  aid  of  the  dally  press, 
but  those  best  qualified  to  judge  from  actual  ex- 
perience of  the  merits  of  the  overhead  system 
have  not  been  invited  to  give  their  testimony,  as 
it  was  realized  that  their  opinions  would  not  be 
adverse  to  the  only  successful  means  of  operating 
electric  railways.  The  views  of  several  promi- 
nent railway  managers  were  secured  by  those  who 
believe  in  the  improvement  of  transit  facilities  in 
Chicago,  and  their  communications  are  presented 
elsewhere  in  this  issue.  Their  praise  of  the  trol- 
ley system  will  not  be  surprising  to  the  readers  of 
the  Street  Railway  Gazette,  but  it  stands  in 
striking  contrast  to  the  sensational  and  absurd  at- 
tacks of  the  opponents  of  the  electric  railway. 


Chance  for  At  the  recently  adjourned  session 
Prize  Seekers,  of  the  New  York  state  legislature 
a  bill  was  passed  oU'ering  a  prize  of  $50,000  for 
the  Invention  of  a  safe,  economical  and  satisfac- 
tory system  of  street  car  propulsion.  This  move 
leads  to  the  suspicion  that  it  is  an  effort  to  per- 
petuate the  offer  of  one  of  the  New  York  City 
street  railway  companies  from  which  nothing  has 
yet  been  realized,  and  from  which  if  reports  are 
true  nothing  is  likely  to  result,  e.\-cept  the  disap- 
pointment of  more  than  a  thousand  Inventors 
whose  hopes  had  been  aroused  by  that  apparently 
genuine  and  liberal  offer.     It  Is   a  very  easy  mat- 


ter to  formulate  a  prize  offer  for  a  competition 
such  as  the  one  proposed  that  shall  be  practically 
prohibitory  in  its  terms  and  from  which  it  Is  sufli- 
ciently  easy  to  retire  with  the  announcement  that 
"all  bids  have  been  rejected."  If  the  proposi- 
tion of  the  legislature  results  in  nothing  more 
than  that  of  the  Metropolitan  Traction  Company 
appears  to  have  done,  no  good  is  to  be  expected 
from  the  offer. 


Chicago  Trolley  The  last  electric  railway  ordi- 
Ordinance.  nance  passed  by  the  city  council 
of  Chicago  provides  that  the  companies  who  are 
granted  the  privilege  of  introducing  the  trolley 
system  sliall  pay  by  way  of  compensation  certain 
sums  annually  for  the  e.xtension  of  the  system  of 
municipal  illumination.  This  method  of  taxing 
the  corporations  is  certainly  far  preferable  to  the 
plan  formerly  suggested  by  the  mayor,  by  which 
they  were  to  be  compelled  to  maintain  electric 
light  plants  for  the  illumination  of  the  streets. 
It  Is  a  generally  accepted  doctrine  that  companies 
should  pay  a  reasonable  amount  for  the  privileges 
conferred  upon  them  by  municipal  franchises  but 
there  seems  to  be  no  good  reason  for  forcing  them 
into  the  business  of  electric  lighting.  The  com- 
pensation which  the  city  exacts  for  the  trolley 
privilege  is  by  no  means  small  but  the  offer  which 
the  new  ordinance  makes  has  at  least  one  great 
advantage;  it  is  definite  and  it  is  a  comparatively 
easy  problem  for  the  companies  to  determine 
whether  they  can  afford  to  pay  the  sum  which  is 
demanded. 

Electric  Motors    It  is  now  staled  definitely   that 
on  the  the  Metropolitan  Elevated  Rail- 

Metropolitan,  way.  Company]  of  Chicago,  will 
operate  by  electricity  its  road  soon  to  be  opened. 
The  matter  of  motive  power  has  been  under  in- 
vestigation for  months,  and  while  It  has  been  re- 
peatedly asserted  that  electricity  was  to  be 
adojited  there  has  been  no  official  confirmation  of 
the  report  until  the  last  week.  It  is  announced 
that  the  company  has  not  selected  a  system,  but 
in  all  probability  it  will  somewhat  closely  follow 
in  the  line  of  the  World's  Fair  intramural  road, 
the  successful  operation  of  which  beyond  a  doubt 
led  the  officials  of  the  company  to  adopt  an  elec- 
trical system.  The  decision  of  the  Metropolitan 
company  is  beyond  a  doubt  a  strong  endorsement 
of  the  electric  motor.  Electricity  and  steam 
were  considered  solely  on  their  merits  and  the 
former  was  selected  because  it  was  regarded  as 
reliable  as  steam  and  much  more  economical. 
The  decision  to  use  electrlo  motors  may  Involve 
delay  in  the  opening  of  the  road  as  It  will  now  be 
necessary  to  construct  a  generating  station  of  con- 
siderable capacity. 


The  Increase  There  has  been  a  vast  deal  of 
in  Wages.  discussion  during  tlie  last  few 
months  among  street  railway  employes  regarding 
actual  or  probable  reductions.  Few  of  the  num- 
ber, however,  realizB,  we  Imagine,  how  marked 
has  been  the  Improvement  during  the  last  twenty- 
five  years  in  the  condition  of  the  men  in  charge  of 
street  cars  in  the  great  cities.  One  of  the  veterans 
in  the  service  of  the  West  End  company  in  Bos- 
ton recently  showed  to  the  writer  a  time  table 
which  was  In  effect  In  1803  on  a  railway  which 
now  forms  part  of  the  West  End  system.  A  com- 
parison with  a  time  table  of  to-day  dlsc'osed  the 
fact  that  the  driver  of  1803  was  ob  Iged  to  work 
each  day  over  two  hours  more  than  the  Boston 
motorman  of  to-day  and  that  while  the  latter's 
daily  wages  are  $3.35  the  driver  in  the  war  times 
was  paid  at  the  rate  of  $33  per  month.  In  other 
words  during  the  last  thirty  odd  years  the  street 
railway  employe's  hours  of  labor  have  been  de- 
creased fully  30  per  cent,  and  his  wages  have 
been  almost  doubled.  The  improvement  in  all 
cities  perhaps  has  not  been  so  marked  as  In  Bos- 
ton, but  the  illustration  shows  that  a  decided 
advance  which  the  men  are  sometimes  Inclined  to 
disregard  has  been  scored  by  labor  in  the  street 
railway  field  during  the  last  three  decades. 


Steam    vs.        We  take  pleasure  in  publishing 
Electioity.        this  week  a  very  full  abstract  of 
the  exhaustive  paper  of   David   L.  Barnes  on  the 
use  of  electricity  for  that  class  of  railroad  service 
now  handled   by  steam    locomotives   almost    ex- 
clusively.    The  appearance    of   the   paper  In  the 
proceedings  of  the  Western   Railway    Club  is  sig- 
nificant, especially  when  we    consider   the  favor- 
able view  taken  by  the  author  of  the   paper  in  re- 
gard to  the  use  of  electricity   In   future   railroad- 
ing.    To  be  sure  Mr.  Barnes'  views  are  very  con- 
servative, but  they  are   on    this    account   all    the 
more  valuable  and  they  are  by  all  odds  the  fairest 
statement  of  the  problems  involved  that  we   have 
had  from  the  steam  railroad  engineers.     The  ad- 
vocates of  the  electric   railway    railway  have  too 
often  perhaps  looked  upon  the  steam  railroad  man 
as  a  defender  of  the  steam  method  of  railroad  trac- 
tion who  would  not  If  he  could  see  any  advantage 
in  the  electrical  method  Df  operation.  Mr.  Barnes 
has  certainly  taken  a  much   broader   view  of  the 
whole  problem  and  has    endeavored   to    state  the 
case    fairly    for    all  concerned.     He  has  always 
taken  a  greater  interest  in  this  question   than  al- 
most any   other  steam   railroad  man,  a  fact  that 
may     be    due     to    his    association    with      the 
design      of       the       trucks      and      frames      of 
the     oelectric      locomotives    which      ihe      Gen- 
eral    Electric      Company      is      now      building 
for    the     Baltimore     &     Ohio     tunnel     service. 
Mr.    Barnes    concludes    that    If    the    conditions 
are  such  that  a  cheaper  class  of  fuel  can  be   used 
in   the   central  station  than  on  the  steam  locomo- 
tive,  there   may   be  a  considerable  saving  In  cost 
of  fuel,  while  there  is  no  saving  In  weight  of  fuel. 
On  the  elevated  railroads   in  Chicago  for  Instance 
where  the  fuel  costs    about  $7.00  a   ton  on  the 
tenders,  and  the  fuel  for  a  central   station   could 
bo  purchased   for  $1.75,  he  finds  a  saving  In  cost 
of  fuel  of  03  per  cent,  is  possible,  although   even 
In  this  case  allowance   should   be   made   for   the 
difference   In  quality  of  fuel,  which  would  reduce 
the  possible  saving  to  about  50  per  cent.     In  local 
suburban    work    and    for  switching,    where   the 
same  fuel  could  be  used  on  the  locomotive   as   in 
the  central   station,  he   estimates  that  there  will 
be  no  saving  In  the   cost  of  fuel,   and   if   It   was 
found  that   the  locomotive  required  a  somewhat 
better  quality  than  the  stationary   plant,    and   if 
the   stationary   plant  could  use  bituminous  slack, 
say  at  $1.50  a  ton,  while   the   steam  locomotive 
coal  costs  $3,30  a  ton,  the  saving   In   cost  of   fuel 
would  be  33   per   cent.     These  figures  show  how 
the  conditions  which   regulate   the   price  of  fuel 
control  almost  completely  the  saving  effected   by 
electric     motors.       He     further    says    that    for 
long     lines     with      considerable      distances    be- 
tween      stations,        the       efficiency       of       the 
current   is  also  greater;    the  gain  in   efficiency 
of  the  motors  will  however   more   than  offset  the 
Increased  loss  '.n  conducting  the   current;  hence, 
for  such   conditions  the  electric  system   Is  some- 
what more   economical   In  fuel  than  for  elevated 
roads,  switching  or  local  suburban  service,  where 
the  same  fuel  is  usad  for  both  systems.     On  the 
other  hand,  the  steam   locomotive   is   also   more 
economical    during    long    continuous    runs,   and 
probably  the  average   conditions  for   this  class  of 
work  are  such  that  the  same  weight  of  fuel  would 
be  used.  In  either  case,  per  ton  mile  and  it  Is  only 
where  the  conditions  demand  a  higher  priced  fuel 
for  the  steam  locomotive  than  for  the  central  sta- 
tion plant,  that   there   would   be  any  substantial 
saving  In   cost  of  fuel  per  ton   mile  by  using  the 
electric  system   at   the   present   time.     As  to  the 
advisability  of  changing  the  motive  power  of  ex- 
isting roads  Mr.  Barnes   concluded    that  "only  on 
short  lines  where  the   traffic  is   crowded  Is  It  now 
economical  to  substitute  electric  motors  ^or  steam 
locomotives.     There  will   be  no   saving  In   cost  of 
fuel  where  the  same  coal  must  be  used  in  the  sta- 
tionary plant  as  Is  used  for  the  steam  locomotive, 
and  a  substantial  saving  in  fuel  cost  will  only  be 
obtained   where,   as  in   elevated   road   work,  the 
fuel  is  much  more   expensive  for  the  steam  loco- 
motive than  for  the  central  station." 
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OHIOAGO    TROLLEY    ORDINANCE     PASSED. 


Mayor  Hopkins  of  Chicago  this  week  vetoed  the 
ordinance,  referred  to  in  the  last  Issue,  giving  the 
West  and  North  Chicago  Street  Railway  Com- 
panies the  right  to  introduce  the  trolley  system. 
The  mayor  stated  his  objection  to  the  introduc- 
tion of  the  overhead  railway  wires  e-xcept  In  the 
outskirts  of  the  city,  and  expressed  his  belief  that 
the  grant  was  not  hedged  about  with  sufficient 
precautionary  conditions.  The  city  council  at 
its  last  meeting  took  up  the  ordinance  and  after 
amending  It  passed  It  by  a  vote  of  49  to  14.  In- 
stead of  requiring  the  companies  to  maintain  an 
electric  system  to  light  the  streets  on  which  cars 
were  operated  the  ordinance  provides  tha*-,  a  cer- 
tain sum  be  paid  the  city  each  year  to  aid  in 
the  extension  of  the  municipal  electric  illumina- 
tion scheme.  Two  of  the  interesting  sections  in 
ordinance  are  as  follows; 

Sec.  i-  Said  companies  shall  establlsti  and  maintaia  a 
metallic  return  circuit  conductor  independent  of  their 
rails  upon  all  the  lines  ot  street  railroad  hereby  authorized 
to  be  operated  by  electric  overhead  contact  wires.  Where- 
ever  other  lines  ot  wire  cross  the  wires  to  be  strung  by 
virtue  of  this  ordinance  the  latter  wires  shall  be  protected 
by  guard  wires  or  other  suitable  mechsnical  device  as  may 
be  directed  by  the  Commissioner  of  Public  Works. 

Sec.  6.  That  for  and  in  consideration  of  the  privileges 
herein  granted  by  the  City  of  Chicago  to  said  companies 
the  said  North  Chicago  Street  railroad  company  and  th  e 
said  West  Chicago  Street  railroad  company  agree  to  jointly 
pay  to  the  City  of  Chicago  the  sum  of  ten  thousand  dollars 
($10,000)  at  expiration  of  the  first  year  after  the  passage  of 
this  ordinance;  the  sum  ot  fifteen  thousand  dollars  ($15,- 
000)  at  the  expiration  of  the  second  year  after  the  passage  of 
this  ordinance;  the  .sum  of  twenty  thousand  dollars  ($30,- 
000)  at  the  expiration  of  the  third  year  after  the  passage  of 
this  ordinance,  and  the  sum  of  twenty-tive  thousand  dollars 
({25, 000)  at  the  expiration  of  the  fourSh  year,  and  also  at 
the  expiration  ot  every  following  year,  after  the  passage 
ot  this  ordinance,  said  sums  to  be  used  by  the  City  of 
Chicago  tor  extending  its  electric  light  system. 


Mr.  Payne  offered  to  compromise  with  the 
men.  He  said  that  from  May  1  the  company 
would  pay  18  cents  an  hour,  or  it  would  submit 
to  arbitration  the  question  whether  the  wages 
should  be  17*  cents  an  hour  or  19  cents  an  hour. 
When  the  representatives  of  the  men  said  that 
neither  of  these  propostlous  could  be  accepted, 
the  company,  Mr.  Payne  stated,  would  either  ar- 
bitrate as  above  proposed,  or  it  would  pay  19  cents 
an  hour  from  May  1  to  November  1,  and  18  cents 
an  hour  from  November  1  to  May  1.  Under  the 
latter  proposition  the  wages  of  the  men  would 
arerage  18J  cents,  an  hour  the  year  around,  only 
half  a  cent  an  hour  less  than  they  had  been  getting, 
but  the  men  declared  that  they  would  not  accept 
the  offer.  Mr.Payne  finally  determined  to  yield  to 
the  demands  of  the  employes,  rather  than  to  run 
the  risk  of  a  strike. 


STRIKE  IN  MILWAUKEE  AVERTED. 


The  danger  of  a  strike  of  the  employes  of  the 
Milwaukee    Street    RiUway',  Company  has     been 
averted  by  the  agreement  of  the  company  to  pay 
the  men  the  same   wages    that    they    have   been 
receiving — 19  cents  per  hour.     A  strike   to   take 
place  May  1  was  first  threatened  but  the  employes 
fearing  that  new  men  would  be  engaged   to    take 
their    places,  decided   to   bring   the    controversy 
to  an  Immediate   settlement.     They  not  only  de- 
clared that  they  would  accept  no    reduction,    but 
they  threatened    to    strike    at    once.    Instead    of 
waiting  for  May  1,  unless  the  company  promised 
to  continue  the  old  wages.     They  could  not  alford 
to  wait  until  the  Ist  of   May,    they  said,  because 
the  company  would  have  too  much  time  in  which 
to  prepare  for  a  strike.     Speaking  of   the  reasons 
for  making  the  reductions,  Henry  C.  Payne   vice- 
president  and  general  manager.  Is  quoted  as  saying 
that    for    the    first   seventeen   diys  of  April  the 
earnings  of  the  company  hid  decreased    $5,334,- 
G.5,  an    avtrage    falling    off    each  day  of  $313,80. 
Since  its  organization,  he  said,  the   company  had 
not  been  able  to  pay  interest  upjn  Its  bonds,  and 
up  to  last  December  the  persons  Interested  In  the 
road  advanced  the  m:iney  with  which  to  pay  the 
interest.     Owing  to  financial  dlllicultles  the  own" 
ers    of    the    road    did   not  see  their  way  clear  to 
paying  the  Interest  which   became    due   last   De- 
cember and  a  default   was   made.     The    interest 
was    not    paid    at   that   time  and  it  has  not  been 
paid  since.     It  was  far  enough  toward  June,  Mr. 
Payne    stated,  to  assert   with  certaluty  that  the 
Interest  due  in  the  month  would  not  be   paid,   not 
having  been  earned.     Thus   they  could  see,  Mr. 
Payne   told  the  men,  that  only  the   sufferance    of 
creditors    prevented    the    company    from    being 
forced  Into  bani<rupoy.     So  tar  as   the  stock  was 
concerned,  he  said  that  the  compmy  had  no  hope 
ot  earning  a  dividend  for  some  time.     He  hlmsdlf 
had    been    drawing    no    salary   since  the  first  of 
January,  having  waived   It.     Nor   was   any   New 
York  official  receiving  a  salary.     The   salaries  of 
the  siiperlntendents,  he  said,  were  not  any  higher 
than  those  paid  to  superintendents  in  other  cities. 


TROLLEY  CONTROVERSY  IN  CHICAGO. 


The  trolley  question  has  been  the  subject  of  no 
little  discussion  In  Chicago  during  the  last  few 
months.  There  is  now  no  reason  to  doubt  that 
within  a  comparatively  brief  time  electric  cars 
will  be  seen  in  considerable  numbers  in  sections 
of  the  city  outside  the  central  business  district. 
The  trolley  has  now  apparently  won  the  day  but 
the  result  has  not  been  accomplished  without  a 
fight.  The  press  of  the  city  has  generally  been 
hostile  to  the  Introduction  of  the  overhead  sys- 
tem. The  arguments  which  it  has  used  in  its 
campaign  against  the  trolley  have  been  ridiculous 
and  would  have  been  unworthy  of  notice  were 
they  not  calculated  to  mislead  those  who  were 
Ignorant  of  the  merits  of  the  electric  system.  The 
McGulre  Manufacturing  Company  of  Chicago  has 
proved  to  be  one  of  the  strong  friends  of  those 
who  sought  to  improve  the  transportation  faciii- 
tles  by  the  Introduction  of  electricity,  and  it  has 
taken  a  vast  deal  of  Interest  In  the  controversy. 
In  its  effort  to  aid  the  supporters  of  the  trolley 
system  it  has  furnished  them  with  ammunition 
in  the  shape  of  letters  from  the  minagers  of  elec- 
tric railways  who  testify  in  regard  to  the  safety 
and  reliability  ot  operation  of  electric  cars.  Some 
of  these  letters,  which  were  secured  by  M.  G. 
Hubbard,  Jr.,  chief  engineer  of  the  McGuire 
company,  are  reproduced  herewith: 

Milwaukee,  January  25,  1894. 

Bear  Sir: — In  reply  to  your  letter  of  some  days 
ago,  in  regard  to  accidents  occurring  in  connec- 
tion with  the  operation  of  trolley  lines  of  the  Mil- 
waukee Street  Railway  Company,  I  beg  to  say  it 
is  clearly  apparent  that  the  facts  have  been 
greatly  mis-stated  in  recent  newspaper  publica- 
tions. If  published  statements  w.re  true  it 
would  seem  that  the  trolley  cars  here  were  in  a  fair 
way  to  speedily  depopulate  the  city,  but  these 
statements  are  not  true.  As  a  matter  of  fact,  the 
writers  of  them  have  recorded  about  every  acci- 
dent from  the  most  Important  to  the  most  trivial 
that  has  occurred  in  a  long  series  of  years,  during 
which  time  nearly  all  the  street  car  lines  of  the 
city  were  operated  by  horse  power,  and  charged 
them  all  up  against  the  trolley  system.  It  is  a 
fact  that  a  large  portion  of  the  accidents,  fatal 
and  otherwise,  that  have  been  attributed  to  trol- 
ley cars,  as  recently  published  InaChlcago  paper, 
occurred  where  cars  were  operated  with  horses. 

This  company  has  In  operation,  regularly,  140 
cars  on  135  miles  of  track,  all  by  the  trolley  sys- 
tem, the  cars  averaging  145  miles  each  day.  Dur- 
ing 1893  there  were  but  five  fatal  accidents  and  in 
every  case  it  was  the  result  of  gross  carelessness 
on  the  part  ot  the  victim,  such  as  stepping  di- 
rectly In  front  of  a  rap'dly  moving  car.  There 
have  been  about  the  same  number  of  minor  acci- 
dents and  with  but  possibly  one  exception,  all 
were  the  result  of  carelessness  on  the  part  of  the 
Injured.  Children,  persons  intoxicated,  and  per- 
sons given  to  extremely  careless  acts  seem  to 
persi  it  in  running  before  street  cars  with  trolley 
connections  with  about  the  same  degree  of  negli- 
gence that  they  step  in  front  of  a  railroad  train  or 
a  runaway  horse,  and  with  about  the  same  result, 
some  fatally  and  some  slightly  injured. 

As  a  matter  of  fact,  the  peroentitge  of  acci- 
dents, both  fatal  and  otherwise,  is  much  smaller 
on  these  lines  in  proportion  to  the  mileage  run 
and  the  number  of  passengers  carried  under  the 
trolley  system,  than  under  the  old-time  horse  oar 
system.  During  1893  the  accidents  to  persona 
Injured   and   death   Included,  have  not   exceeded 


one  to  each  one  million  miles  covered  by  trolley 
cars,  and  come  a  long  way  short  of  one  to  each 
million  passengers  carried.  It  is  but  fair  to  add 
that  under  the  increasing  efficiency  in  handling 
cars  by  the  operators,  and  a  better  observance  of 
the  laws  of  self-preservation  on  the  part  of  the 
people,  the  percentage  of  accidents  is  rapidly 
decreasing. 

A.  W.  Lynn, 
Superintendent  Milwaukee  Street   Railway  Com- 
pany. 

Denveb,  Colo.,  January  8,  1894. 
Dear  Sir:  Referring  to  yours  of  the  14th  inst., 
we  are  at  present  operating  99  miles  of  electric 
road  on  which  we  are  operating  about  70  motor 
cars  and  half  as  many  trailers.  They  average 
about  135  miles  each  per  day.  We  have  had  dur- 
ing the  past  year  a  number  of  slight  accidents, 
probably  averaging  two  or  three  a  day,  most  of 
them  the  result  of  people  getting  on  and  off  the 
cars  while  the  same  were  in  motion. 

We  have  had  two  fatal  accidents  during  the 
j'ear,  one  of  them  being  a  man  who  under  the  in- 
fluence of  liquor,  stepped  from  a  moving  car  in 
front  of  another  car  running  in  the  opposite  direc- 
tion; the  other  a  small  lad  who  attempted  to  pass 
In  front  of  a  rapidly  moving  oar. 

C.  K.  Dubbin,  Superintendent, 
Denver  Tramway  Company. 
Memphis,  Tenn.,  January  6,  1894. 
Dear  Sir:    Replying  to  yours  ot   the  4th   inst., 
we  have  50  miles  of  track  on  which    we    run    an 
average  of  50  cars  per  day  and  about   0,500    miles 
per  day.    We   have  never   had    since  my  taking 
charge  of  this  line  any  accident  that  has  been   in 
any  way  connected  with  the  trolley  or  overhead 
wires.     Have  had  a    few   personal    Injury   cases 
with  our  cars  but  none  serious. 

F.  C.  Jones,  Gen.  Manager, 
The  Citizens  Street  Railroad  Company. 
Toledo,  O  ,  January  C,  1894. 
Gentlemen: — I  have  yours  of  the  3rd,  inst.  We 
operate  on  an  average  70  cars  per  day,  each  car 
averaging  from  140  to  145  miles  per  day.  Our 
roads  have  been  in  operation  by  electricity  for 
about  four  years.  During  this  period  six  or  seven 
persons  have  been  killed  or  died  from  the  results 
of  injuries  received.  The  principal  cause  of  ac- 
cidents for  the  first  two  years  was  owing  to  care- 
less drivers  of  vehicles,  driving  In  front  of  cars, 
but  since  they  have  been  accustomed  to  the 
greater  speed  of  electric  cars,  the  accidents  from 
this  source  have  diminished.  The  next  most  pro- 
lific cause  was  from  persons  stepping  off,  or  trying 
to  get  onto  cars  while  in  motion.  The  Increased 
speed  of  electric  cars  over  horse  cars  misled  many 
persons  in  their  calculation,  hence  they  were 
thrown.  The  number  of  accidents  of  all  kinds 
during  the  past  year  has  greatly  diminished. 
Nothing  would  induce  our  people  to  return  to 
horse  car  transit. 

Albion  E.  Lang,  Gen.  Manager, 
Toledo  Consolidated  Street  Railway  Company. 
Allegheny,  Pa.,  January  0,  1894. 
Di.ur  Sir: — Replying  to  your  letter  of  inquiry, 
dated  January  4,  I  note  that  the  Chicago  papers 
are  making  a  systematic  attack  upon  electric  rail- 
way lines,  and  that  this  is  following  a  like  attack 
that  has  lieen  going  on  in  New  York  for  the  past 
year.  During  December  I  noticed  an  item  In  the 
New  York  y'riiwftc  headed  "Another  Trolley  Ac- 
cident." The  article  stated  that  two  young 
ladies  were  driving  in  a  carriage  in  Washington, 
D.  C,  the  horses  became  frightened  at  the  cars 
and  ran  off.  This  sort  of  thing  is  repeated  dally 
by  New  York  papers,  so  as  to  make  a  favorable 
public  prejudiced  against  electric  propulsion.  It 
is  a  well-known  fact  to  persons  familiar  with  New 
York  and  New  Yorii  affairs,  that  all  accidents  oc- 
curring from  the  operation  of  the  cable  roads  are 
never  mentioned,  or  else  but  brlelly  stated, 
whereas,  accidents  occurring  on  roads  electrically 
equipped,  are  published  under  exaggerated  head- 
ings. I  am  very  sorry  to  hear  that  the  papers  of 
your  city  are  pursuing  this  same  course,  for  Ihe 
great  benefits  to  be  derived  from  electric  railways 
will  surely  be  missed  in  Chicago,  if  the  papers 
continue  to  create  this  unnatural  prejudice.  On 
fjls  road  we  run  a  daily  average  of  0,500  miles, 
with  forty  motor  cars  and  ten  trailers.  For  the 
year  ending  July  1,  1893,  in  this  company's  report 
to  the  auditor  general,  we  gave  as  killed  5,  as  In- 
jured 4.  The  persons  killed  were,  in  most  cases, 
children,  between  G  and  15  years  of  age,  and  In  no 
case  was  the  method  ot  propelling  the  cars  to 
blame  for  these  accidents. 

I  think  it  the  records  of  any  cable  road  of  like 
size  can  be  obtained,  that  we  would  see  a  very 
much  larger  death  rate,  and  greater  number  ot 
injuries.  There  are  very  few  roads  whose  tracks 
are  laid  on  as  narrow  streets  and  through  as 
thickly  populated  district  as  ours,  and  if  electric 
traction  were  as  fatal  as  many  papers  have  en- 
deavored to  show,  this  road  would  have  probably 
as  large  a  percentage  of  accidents  as  any  in  the 
country. 
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In  regard  to  death  from  electrical  current,  I 
would  say  tbat  there  is  only  on?  that  I  know  of 
that  can  be  directly  attributed  to  the  electrical 
current,  and  the  person  who  received  this  current 
was  a  person  in  the  employ  of  the  electric  com- 
pany in  a  car  station  whose  health  had  been 
undermined  by  disease. 

I  would  suggest  a  point,  that  a  great  many  of 
the  delays,  accidents,  and  troubles  on  electric 
lines,  which  no  doubt  the  public  opposing  them 
will  bring  up,  are  due  entirely  to   the  crude   and 


venient  to  each  switch,  is  a  waterproof  box  with 
a  glass  front,  having  two  compartments,  an  upper 
and  a  lower,  in  each  of  which  three  incandescent 
lamps  are  placed  These  lamps  are  wired  with 
six  in  series,  and  the  boxes  on  each  route  are  con- 
nected by  a  No.  8  iron  wire.  The  lamps  are 
placed  in  series,  so  that  the  candle  power  may  be 
so  reduced  that  the  lamps  will  last  almost  indefi- 
nitely.     The  lamps  are  of  16  candle  power  each, 
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hasty  manner  in  which  these  lines  have  been 
built,  and  we  can  safely  say  that  such  annoyances 
as  killing  horses,  charging  poles,  and  the  like 
have  been  eliminated  by  the  modern  construction 
of  overhead  lines. 

Geo.  F.  Greenwood,  Gen.  Manager, 
Pittsburg,     Allegheny    &    Manchester    Traction 
Company. 

Boston,  January  9,  1894. 

Gentlemen: — In  reply  to  yours  of  the  4i,h,  I 
would  state  that  we  operate  about  COO  cars  per 
day  by  electricity,  the  mileage  of  these  cars  for 
the  fiscal  year  ending  Sep.  30,  1893,  being  14,230,- 
847.  Electric  mileage  14,230,847,  horse  mileage 
4,448,963,  total  18,609,809.  Regarding  the  average 
number  of  accidents,  both  deaths  and  injuries,  I 
beg  to  quote  you  a  comparison  which  appeared 
in  the  Boston  press,  between  accidents  on  steam 
roads  having  termini  in  Boston,  as  compared  with 
the  West  End  street  railway,  for  the  fiscal  year 
ending  June  30,  1893. 

0.  S.  Sergeant, 

Manager,  West  End  Street  Railway  Company. 

The  comparison  to  which  Mr.  Sergeant  refers  Is 
as  follows; 

A  comparative    report  of  MASSACHUSETTS    RAIL- 
WAYS. 

In  glancing  through  the  annual  report  of  some 
of  the  Massachusetts  railway  companies  some 
interesting  facts  are  brought  to  light,  and  none 
more  so  than  a  comparison  of  the  figures  of  steam 
and  street  railways.  The  reports  are  made  up  to 
June  80.  The  Boston  &  Maine,  Boston  &  Albany, 
New  York  c&  New  England  and  Pitchburg  Rail- 
roads carried  91,077,130  passengers.  The  West 
End  street  railway  carried  145,068,370  passengers, 
this  including  tree  transfers.  On  the  steam  rail- 
roads 363  fatal  injuries  are  reported,  and  on  the 
West  End  30.  Of  this  number  4.5  of  those  killed 
on  the  steam  railroads  were  passengers,  and  on 
the  West  End,  1.  Of  those  killed  on  the  steam 
roads  about  300  were  employes. 

On  the  steam  roads  1,470  were  injured,  and  on 
the  West  End  310.  On  the  steam  railroads  one 
person  was  killed  or  Injured  to  every  33,335  miles 
of  run.  On  the  West  End  one  person  was  killed 
or  injured  to  every  50,575  miles  run.  In  this  con- 
nection it  should  be  noted  that  the  cars  of  the 
West  End  railway  run  upon  a  thoroughfare.  It 
is  a  significant  fact  that  out  of  145,068  370  passen- 
gers carried  by  the  West  End  road  but  one  was 
killed,  and  there  was  but  one  injured  to  every 
858,392  carried.  On  the  sle»,m  railroads  there 
was  one  fatal  injury  to  every  3,794,840  carried, 
and  one  injury  in  every  437,593  carried.  The 
steam  roaos  ran  18,864,235  passenger  miles,  and 
the  West  End  18,669,809  passenger  miles. 


TURNOUT  SIGNALS  FOR  SINGLE  TRACK 
KOADS. 


The  accompanying  illustration  shows  the  sj'S- 
tem  of  signals  designed  by  W.  M.  Ramsey, 
superintendent  of  the  Federal  Street  and  Pleasant 
Valley  street  railway  of  Pittsburg.  The  system 
is  now  being  installed  on  the  line  of  the  Youngs- 
town  Street  Railway  Company  of  Youngstown, 
Ohio.  All  the  lines  of  this  company  are  single 
track,  with  turnouts  placed  at  the  necessary 
points,  and  on  account  of  the  numerous  curves 
and  grades,  these  switches  cannot  be  seen  from 
each  other.     On  a  pole   placed  opposite  and   con- 


and  are  made  for  100  volt  circuits.  When  six  of 
them,  together  with  the  iron  wire  of  the  circuit 
are  placed  in  series  on  a  500  volt  system,  it  will 
be  seen  that  the  candle  power  and  consumption 
of  current  are  considerably  reduced.  Only  one 
connecting  wire  is  needed  between  the  signal 
boxes,  and  this  is  run  as  shown  in  the  illustration. 
When  switch  No.  1  L  is  thrown  to  the  right, 
and  switch  No.  2  U  is  thrown  to  the  left,  the 
lamps  win  burn,  or  when  No.  1  L  Is  thrown  to  the 
left  and  No.  3  U  is  thrown  to  the  right,  the  lamps 
will  burn.  When  both  switches,  however,  are 
thrown  to  the  right  or  both  to  the  left,  the  circuit 
is  not  closed  and  the  lamps  will  not  burn.  The 
rule  adopted  when  lines  are  operated  by  means  of 
these  signals,  is  that  the  car  which  makes  the 
lamps  burn  first,  has  the  right  of  way.  The  sig- 
nals are  so  connected  up  that  all  the  cars  going 
one  way  (say  north)  use  the  three  lamps  In  the' 
upper  half  of  the  box,  and  all  cars  going  south 
will  then  use  the  lower  signals. 


EFFICIENCY  OF  THE  MONT  SALEVE    ELEC- 
TRIC RACK  RAILWAY. 


Writing  upon  the  subject  in  London  E ngineerinri 
C.  S.  Preller  says  of  this  line,  which  has  been  de- 
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f  13  X  (3.50 +  5)  XI. 5  1 
4  X  j j \  =  345  horse  power,  or 

180  kilowatts.  The  current  taken  from  the  con- 
ductor by  a  12-ton  car  on  the  steepest  grade  is  115 
amperes  at  a  mean  pressure  of  530  volts,  or  61 
kilowatts,  equal  to  344  kilowatts  or  333  horse 
power  for  the  four  cars,  so  that  the  loss  between 
the  conductor  rail  and  the  rack  pinions,  viz.,  in 
the  motors  and  the  gearing,  is  36  per  cent,  of 
which  fully  10  per  cent,  must  be  set  down  to  the 
gearing  alone.  At  the  termini  of  the  three  sec- 
tions the  mean  tension  of  530  volts,  (13  per  cent.) 
drops  to  510  volts,  equal  to  a  loss  of  15  per  cent., 
so  that,  more  especially  on  the  summit  section, 
where  the  steepest  grade  coincides  with  sharp 
curves,  the  speed  at  times  drops  below  1.5  meters 
per  second,  particularly  when  cars  are  run  in 
duplicate.  In  the  dynamos  of  the  central  station 
the  various  losses  due  to  armature  reaction, 
hysteresis,  and  eddy  currents,  amount  in  Thury 
machines  to  10  per  cent.,  and  the  total  loss  of 
energy  between  the  turbine  shaft  and  the  line,  is, 
therefore: 

Per  cent. 

In  generators 10 

In  transmission  and  conductor  rail.   . .  .12 
In  motors  and  gearing 36 

Total 48 

Hence  the  mean  efficiency  is  53  per  cent.,  this 
low  percentage  being  mainly  due  to  the  un- 
favorable arrangement  of  the  motors  and  gearing. 
The  average  grade  being  13.7  per  cent.,  and  the 
average  speed  8  kilometers  (5  miles)  per  hour,  or 
3.3  meters  per  second,  the  efi'ectlve  power  on  the 
line  and  the  corresponding  power  at  the  central 
station  for  the  average  and  maximum  car  loads  of 
13  and  14  tons  respectively,  work  out  as  follows: 

n„   T      A       Mean  Effective  r\     *     i  at  •■ 
Car  Load.  Power  Central  Station. 

Tons.         Horse  Power.        Horse  Power. 

13  47  90 

14  54  100 

The  extra  energy  in  starting  must  be  taken  at 
least  at  100  per  cent.,  having  regard  to  the  inertia 
of  the  heavy  gearing.  The  requisite  torque  on 
the  maximum  starting  grade  in  stations  fviz.,  16 
per  cent.)  is  4.5  tons  under  favorable  conditions, 
but  may  rise  to  over  6  tons,  equal  to  160  horse 
power  at  the  central  station. 

One  of  the  terminal  stations  of  the  Mont  Saleve 


TERMINAL  STATION  OP  THE  MT.  SALEVE  ELECTRIC  RACK  RAILWAY. 


scribed  in  recent   issues  of  the  Street   Railway 
Gazette: 

The  guaranteed  load  Is  four  motor  cars  as- 
cending separately  and  simultaneously  the  steep- 
est (25  per  cent.)  grade  at  a  speed  of  1.5  meter 
(5  ft.)  p^r  second.  Taking  the  coeflioient  of  trac- 
tion at  5  kilogrammes  (11  lbs.)  per  ton,  the  re- 
quired total  effective  power  is,  for  the  average 
load  of  13  tons  per  car. 


Electric  rack  railway  is  shown  in  the  accompany- 
ing Illustration.  Its  appearance  is  decidedly 
characteristic  of  the  country  over  which  the 
route  runs  and  of  the  people  who  are  daily  car- 
ried over  the  route. 


Jersey  City,  N.  J. — The  Consolidated  Traction 
Company  is  planning  to  organize  an  electric 
freight  service  between  .Newark  and  Jersey  City. 
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May  5,  1894. 


ELECTRIC  RAILWAY  MOTORS:    THEIR  CON- 
STRUCTION AND  OPERATION. 


BY  NELSON  "W.  PBKRY. 
(Seventeenth  Article.) 
We  have  seen  (Fig.  10)  that  If  an  electric  cur- 
rent Is  passed  through  a  coll  of  wire  It  sets  up 
lines  of  force  which  have  a  definite  direction 
within  the  coil  and  give  the  coil  a  distinct 
polarity.  Now  if  this  coil  while  traversed  by  a 
current  of  electricity  be  brought  into  a  magnetic 
field,  viz:  be  placed  between  the  polesof  a  maguet, 


via.  10. 

it  will  tend  to  take  up  such  a  position  that  the 
lines  of  force  generated  within  its  own  colls  shall 
have  the  same  direction  as  those  of  the  magnetic 
field  in  which  it  Is  placed.  That  is,  it  will  tend 
to  place  its  own  axis  directly  on  the  line  joining 
the  north  and  south  poles  of  the  field  maguet  with 
the  south  pole  of  the  coil  facing  the  north  pole  of 
the  magnet  and  the  north  pole  of  the  coll  facing 
the  south  pole  of  the  magnet.  In  this 
position  the  coll  presents  the  least  ob- 
struction to  the  passage  of  the  lines  of  force  be- 
tween the  two  poles  of  the  magnet,  because 
it  presents  the  greatest  area  for  their 
passage  and  in  fact  assists  the  passage  of  these 
lines  by  the  magneto-motive  force  which  its  own 
current  adds  to  that  of  the  maguet  between  whose 
poles  it  is  placed.  When  the  coil  is  in  the  posi- 
tion shown  in  Pig.  33  with  a  current  traversing  It 
in  such  a  direction  as  to  assist  the  lines  of  force 
across  from  .^to  S  we  have  this  condition  fulfilled, 
and  this  is  the  position  which  any  coil  traversed 
by  a  current  will  take  up  if  free  to  move,  when 
pl.aced  between  the  poles  of  a  magnet.  The  usual 
way  of  expressing  this  fact  Is  to  say  that  a  closed 
electric  circuit  when  placed  in  a  magnetic  field 
tends  to  take  up  such  a  posltion.as  to  enable  it  to 
embrace  the  greatest  possible  number  of  lines  of 
force.  Clearly  this  condition  is  best  fulfilled  when 
the  plane  of  the  coll  Is  at  right  angles  to  the  lines 
of  force  as  In  Fig.  33,  and  least  ful- 
filled when  It  Is  In  the  position 
shown  In  Fig.  33,  because  In  the  latter 
the  plane  of  the  coll  Is  parallel  to  the  lines  of 
force  passing  from  N  to  S  and  It  can  embrace 
no  lines  of  force  unless  by  some  means  they  maj' 
be  diverted  from  a  direct  line  so  as  to  thread 
themselves  through  the  loop  In  curved  lines. 
This  they  are  Induced  to  do  by  the  current  In  the 
coil  which  sucks  them  In,  as  it  were,  either  from 
the  upper  side  or  the  lower  side  of  the  coll  accord- 
ing to  the  direction  of  the  current  In  the  coil. 
■offitVi  tlie  current  flowing  as  indicated   by  the  ar- 


FIG.  33. 

rows  In  Pig.  33— In  the  direction  of  the  hands  of 
a  clock  as  we  look  down  upon  the  coll — the  upper 
surface  will  have  a  south  polarity,  that  is,  its 
own  lines  of  force  will  enter  the  coil  from  that 
side  and  emerge  from  the  lower  side  which  will 
have  north  polarity.  In  like  manner,  some  of  the 
lines  of  force  which  extend  in  straight  lines  from 
iVto  S  win  be  bent  out  of  the  direct  line  so  as   to 


thread  themselves  through  the  loop  in  the  same 
way.  Other  lines  will  crowd  through  and  in  do- 
ing so  and  In  trying  at  the  same  time  to  straight- 
en themselves  out  again  will  pry  the  loop  around 
from  its  present  position  in  a  direction  contrary 
to  that  Indicated  by  the  arrow.  As  the  angle 
through  which  the  loop  is  thus  turned  Increases, 
it  permits  still  more  lines  to  thread  It  and  there 
add  their  prying  effort  until  the  plane  of  the  loop 
is  at  right  angles  to  the  lines  which  permits  the 
lines  to  pass  through  without  bending,  and  there- 
fore without  further  tendency  to  rotate  the  coll. 
We  may  note  right  here  one  peculiar  fact.  We 
found  that  when  we  revolved  the  coll  between  the 
poles  iV  <S  from  left  to  right  In  the  direction  in- 
dicated by  the  arrow,  it  produced  a  current  in 
the  direction  A  B  G  G  D  A.  Now,  if  we  pass 
a  current  through  the  coil  in  the  same  direction 
as  it  took  when  the  coll  was  mechanically  re- 
volved, viz:  D  A  B  O  0  B,  it  tends  to  cause  the 
coll  to  revolve  in  the  opposite  direction.  That  is 
to  say,  the  current  which  is  generated  by  revolv- 
ing a  coll  in  a  magnetic  field  is  in  such  a  direc- 
tion as  would  cause  the  same  coll  to  revolve  In 
the  opposite   direction — the  action  of  the  elec- 


FIG.  23. 
trical  current  generated  in  a  coil  Is  to  directly 
oppose  that  of  the  motion  which  produced  it. 
This  is  a  fundamental  law  of  electrics  and  ex- 
plains why  as  the  current  Increases  In  a  circuit,  it 
requires  more  force  to  drive  the  armature  of  the 
dynamo.  It  Is  because  the  larger  the  current 
traversing  the  colls  of  the  armature,  the  greater 
the  effort  on  the  part  of  that  current  to  revolve 
the  armature  In  the  opposite  direction,  and  It  Is 
the  energy  that  Is  absorbed  In  overcoming  this 
tendency  that  reappears  In  the  armature  colls  as 
electricity. 

But  to  go  back  a  little  ways.   If  with  the  coll  In 
the  position  shown  In   Pig.  23  we  should  pass  the 


FIG.  30. 
current  In  the  opposite  direction  to  that  Indicated 
by  the  arrows,  the  lines  would  thread  through 
the  loops  from  the  under  side  and  come  out  on  the 
upper  side,  thus  prying  the  loop  over  in  the  oppo- 
site direction.  If  at  the  same  time  that  we 
change  the  direction  of  the  current  in  the  loop 
wo  also  change  the  direction  of  the  lines  of  force 
in. our  field,  by  making  the  right-hand  Held  north 
and  the  left-hand  field  south,  we  see  that  the 
lines  will  enter  the  coll  on  the  right  hand  from 
below  and  emerge  on  the  left  hand  from  above, 
and  in  the  effort  to  straighten  themselves  out 
would  again  tend  to  pry  the  loop  in  the  same  di- 
rection as  in  the  first  case.  We  therefore  see  that 
reversing  both  the  magnetism  of  our  fields  and 
the  direction  of  the  current  in  the  armature  has 
no  effect  upon  the  direction  of  rotation  of  the 
armature.  The  direction  of  rotation  will  be 
changed,  however.  If  either  of  them  alone  be 
changed. 

If  we   place  a  single  coll  of  wire  traversed  by  a 
current  in  a  magnetic  field  it  will  tend  to  revolve 


about  Its  axis  until  the  plane  of  the  coll  is  at 
right  angles  to  the  lines  of  force  of  the  field  In 
which  it  is  placed  and  the  direction  of  its  rotation 
will  be  determined  by  the  direction  of  the  current 
which  flows  through  the  coll.  No  matter  how 
strong  the  current  or  how  powerful  the  field,  the 
coll  win  not  tend  to  revolve  further  than  90 
degrees  from  the  direction  of  the  lines  of  force. 
This  is  entirely  similar  to  the  action  of  the  com- 
pass needle  when  a  current-carrying  wire  Is 
placed  over  It.  We  remember  that  under  these 
conditions  the  needle  was  deviated  in  one  direc- 


FIGS.   31  AND  33. 

tion  or  the  other  according  to  the  direction  of 
the  current  In  the  wire,  and  tended  to  take  up  a 
position  at  right  angles  to  the  wire.  It  would  be 
a  more  general  statement,  but  equally  true,  that 
the  wire  had  an  equal  tendency  to  place  itself  at 
right  angles  to  the  needle.  The  action  was  more 
apparent  in  the  needle,  however,  because  that  was 
readily  movable,  while  the  coil  was  not. 

But  suppose  we  have  two  colls  of  wire  with 
their  planes,  say  at  right  angles  to  each  other,  as 
in  Figs.  30,  33  and  38.  If  the  current,  diverted 
from  that  coil  which  has  already  been  revolved  to 
a  position  at  right  angles  to  the  lines  of  force  of 
the  field  to  the  other  coll,  which  is  now  parallel 
to  those  lines,  as  may  be  automatically  accom- 
plished by  a  commutator  of  four  parts,  the  ro- 
tation will  be  continued  in  the  ,  same  direction, 
and  we  have  at  once  an  elementary  electric  motor. 
Or  If  we  have  but  a  single  coll,  as  In  the  first  case, 
whose  ends  terminate  in  a  two-part  commutator 
and  the  direction  of  the  current  in  the  coil  be  re- 
versed when  it  has  reached  a  position  at  right 
angles  to  the  field,  its  own  lines  of  force  will  be 
reversed  In  direction  and  cause  the  field  lines  to 
seek  a  passage  by  a  circuitous  route  from  the  op- 
posite side  of  the  coll,  and  these,  as  before  stated. 
In  their  endeavor  to  straighten  themselves  out, 
will  pry  the  coll  over  still  further  and  cause  it  to 
make  another  half  revolution. 

In  an  electric  motor  advantage  Is  taken  of  both 
of  these  actions  where  there  are  many  coils  at 
various  angles  to  each  other,  and  as  each  coll 
comes  to  the  position  where  the  threading  of  the 
lines  of  force  through  It  In  one  direction  exerts  no 
further  tendency  to  cause  it  to  rotate,  the  current 
in  that  coll  is  reversed  In  direction  so  as  to  cause 
the  lines  to  enter  from  the  ojiposlte  side  and  con- 
tinue to  exert  an  effort  at  rotation.  Thus  by 
changing  the  direction  of  the  current  in  the  coll 
at  the  proper  time  twice  in  each  revolution,  a 
single  coil  may  be   kept  In   continuous   rotation. 


FIG.  33. 


But  the  effort  which  will  be  e.xerted  will  vary 
widely  with  different  positions  of  the  coll  with 
respect  to  the  field.  Twice  in  every  revolution, 
viz:  when  the  coil  is  at  right  angles  to  the 
field  the  effort  will  be  nothing,  and  twice 
viz;  when  the  coil  is  parallel  to  the  field  it  will  be 
a  maximum.  We  find  that  these  positions  corre- 
spond with  the  positions  of  minimum  and  maxi- 
mum activities  of   the  coll  when  used  to  generate 
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current.  We  remember  that  In  describing  the 
dynamo  with  two  coils  at  right  angles  to  each 
other,  it  was  stated  that  the  current  would  be 
more  uniform  If  there  were  two  coils  at  right 
angles  to  each  other,  for  in  that  case  when  one 
coll  was  in  its  neutral  position  and  cutting  no 
lines  of  force,  the  other  one  would  be  in  the  posi- 
tion where  it  would  be  cutting  the  lines 
of  force  at  a  maximum  rate.  So  with 
the  motor.  If  we  have  two  coils  at 
right  angles  to  each  other,  one  of  these 
will  be  exerting  its  greatest  effort  at  rota- 
tion, while  the  other  one  is  exerting  none. 
Thus  by  increasing  the  number  of  colls  at  small 
angles  with  each  other  the  effort  to  turn  the  arm- 
ature will  not  only  be  Increased  but  become  more 
uniform.  The  effort  exerted  by  the  armature  to 
revolve  is  termed  its  "torque"  and  is  dependent 
upon  the  number  of  lines  of  force  that  can  be  in- 
duced to  thread  themselves  through  the  coll  and 
this  is  dependent,  as  we  know,  upon  the  current. 
The  "torque"  of  a  motor,  or  the  effort  which  It 
exerts  to  turn  against  a  resistance,  is  therefore 
said  to  be  dependent  upon  the  amount  of  current 
passing  through  the  armature  coils.  It  is  also,  of 
course,  dependent  upon  the  strength  of  the  field, 
but  if  that  be  constant,  it  Is  proportional  always 
to  the  current. 


CHICAGO    AND   ST.  LOUIS  ELECTRIC    RAIL- 
ROAD. 


As  we  stated  in  our  .ast  issue,  the  actual  work 
on  this  line  has  again  been  undertaken.  During 
the  week  workmen  have  begun  grading  at  Alpine, 
a  small  suburb  20  miles  southwest  of  Chicago. 
Since  the  company's  plans  were  interrupted 
about  a  year  ago  by  the  financial  depression,  some 
changes  have  been  made  in  its  original  designs. 
The  capital  stock  has  been  increased  from  $7,000,- 
000  to  $10,000,000  and  a  like  Increase  has  been 
considered  necessary  in  the  bond  issue.  From  a 
statement  just  Issued  by  the  company  we  extract 
the  following  details  of  the  proposed  line: 

The  road  will  be  double  track,  standard  gauge 
of  standard  steam  construction,  with  72  pounds 
Bessemer  steel  rails,  laid  upon  standard  hard 
wood  ties  placed  twenty-four  inches  apart  from 
center   to  center,  with  rock  ballasted  foundation. 


brick  structures,  each  located  at  the  mouth  of  a 
coal  mine  belonging  to  the  railroad  company,  and 
situated  along  the  line  of  its  road.  They  will  be 
so  located  that  the  coal  can  from  the  company's 
mines  be  dumped  directly  from  the  hoist  of  the 
mine  Into  the  boiler  house.  From  each  of  these 
power  stations  a  high-pressure  alternating  electric 
current  of  ten  thousand  volts  will  be  sent  out 
each  way,  a  distance  varying  from  thirty  to 
forty  miles,  to  supply  from  three  to  four  trans- 
former stations.  Every  ten  miles  along  the  line 
of  the  road  there  will  be  a  transformer  switch- 
station,  from  which  the  current,  after  having 
been  reduced  to  two  thousand  volts,  will  be  sent 
out  each  way  over  a  section  of  five  miles  of  trolley 
wire.  The  road  will  be  electrically  divided  up 
into  fifty  sections  of  five  miles  each.  Behind  each 
live  section  or  section  having  a  car  upon  It,  there 


cars  to  haul  other  trail  cars  without  motors. 
The  equipment  for  hauling  freight  will  consist 
of  freight  motor-cars  and  ordinary  freight  cars  of 
the  various  types.  The  freight  motor-cars  will 
take  the  place  of  the  ordinary  steam  locomotive, 
and  will  be  employed  to  haul  trains  of  trailing 
freight  cars,  the  weight  required  to  give  the 
necessary  adhesion  being  supplied  by  a  paying 
load  cf  freight.  As  will  appear  from  the  accom- 
panying Illustration  Fig.  3  the  freight  motor-cars 
will  be  made  bj'  taking  an  ordinary  freight  car 
and  equipping  It  with  four  60  h.  p.  electric 
motors,  one  upon  each  axle.  A  small  part  of  one 
end  of  the  oar  Is  partitioned  off  as  a  compartment 
for  the  motorman.  The  total  weight.  Including 
motors  and  load  Is  estimated  at  58,(00  pounds. 

The  motor   trucks  are  of    two   kinds,  one  for 
freight  and   the   other    for  passenger  cars.     The 


FIG.  2.  PROPOSED  FREIGHT  CAK  OF  THE  CHICAGO  &  ST.  LOUIS  BLKCTHIC  ROAD. 


will  be  a  dead  section  of  five  miles,  on  which  it 
will  be  impossible  for  any  car  to  run,  so  long  as  a 
car  is  upon  the  preceding  section,  there  being  no 
current  by  means  of  which  to  propel  the  car  on 
such  sections.  Only  those  sections  which  should 
have  cars  running  upon  them  will  be  supplied 
with  current. 

There  is  thus  constituted  a  complete  block 
power  system  which  will  render  it  impossible  for 
any  two  cars  to  run  upon  any  single  section  at 
the  same  time,  unless  specially  desired.  In  other 
words,  the  cars  will  be  normally  kept  at  least  five 
miles  apart,  with  at  least  one  dead  section  of  five 
miles  between  them. 

The  character  of  the  high  speed  motor  passen- 
ger cars  that  are  designed  to  be  run  for  through 
service  at  100  miles  per  hour  is  shown  in  Fig.  1. 
It  is  a  long,  low  car  of  steel  framing,  having  four 
pairs  of  drive  wheels.  Each  of  these  cars  will 
have  two  bogle  motor  trucks,  one  at  each  end, 
upon  which  the  oar  body  will  be  swung  in  such  a 
way  that  its  center  of  gravity  will  lie  below  the 
plane  of  the  axles.  The  car  will  have  an  entrance 
for  passengers  in  the  center  of  one  side.  A  smok- 
ing room  Is  provided  at  one  end  of  the  passenger 
compartment,  and  at  the  other  end  there  are  two 
toilet  rooms.  Immediately  behind,  and  extending 


former  will  ihave  motors  connected  with  the 
axles  by  means  of  single  reduction  spur-gearing, 
completely  olosed-in  and  running  In  oil.  The 
latter  will  have  motors  connected  directly  with 
the  axles,  without  gearing.  Tie  car  body  is  sup- 
ported through  elliptical  springs  upon  a  swinging 
bolster,  and  then  upon  the  axles  through  nest 
coll  springs  and  equalizing  bars.  The  motors  are 
mounted  concentrically  upon  the  axles  through 
springs,  and  directly  connected  with  such  axles 
through  flexible  or  link  couplings.  The  motors 
are  held  against  the  torque  or  turning  moment  by 
separate  torque  springs.  Each  individual  axle 
is  provided  with  a  separate  motor,  and  each  a.xle 
with  its  motor  is  entirely  free  to  move  Independ- 
ently. There  are,  therefore,  two  motors  to  each 
truck,  or  four  motors  to  each  car.  Each  truck  is 
provided  with  regular  toggle-lever,  locomotive  air 
brakes.  The  driving  wheels  are  f  ur  feet  in 
diameter.  The  construction  of  the  motor  trucks 
for  the  high  speed  cars  is  shown  in  Fig.  3. 

The  overhead  construction  will  consist  of  the 
high  pressure  feed-wires  for  conveying  the  cur- 
rent from  the  power  houses  to  the  different 
transformer  stations,  and  of  troUev  wires  for  con- 
veying the  current  to  the  cars.  The  trolley  wire 
will  be  held  in  place  by  being  swung  from  a 
longitudinal  steel  wire  provided  with  short, 
flexible  steel  cords  every  twenty-five  feet.  This 
will  permit  of  the  trolley  wire  being  made  prac- 
tically parallel  to  the  track-way,  so  that  the  trol- 
ley wheel  upon  the  car  may  travel  In  a  plane  of 
practlcallj'  uniform  height  from  the  track-way. 
The  trolley  wire  will  hang  about  one  foot  above 
and  one  foot  to  the  side  of  the  car. 


Lancaster,  Pa. — The  Pennsylvania  Traction  Com- 
pany has  made  another  important  purchase,    the 


PASSENGER  CAH  TRUCK. 


FIG.  1.  PROPOSED  PASSENGER  CAR. 


All  bridges  and  culverts  will  be  of  standard  steam 
railroad  construction,  adapted  to  carry  two  one- 
hundred-toj  steam  locomotives  and  their  trains, 
the  brldees  being  of  steel  of  the  plate-girder  type. 

The  grading  will  be  twenty-four  feet  wide  at 
the  surface,  with  a  gradient  limit  of  fifty  feet 
per  mile.  The  rails  will  have  mitred  joints  of 
special  design,  provided  with  extra  long  and 
heavy  six-bolt  angle  fish  plates.  The  line  of  the 
road  win  be  practically  straight.  The  road  Is  to 
be  provided  with  Wharton  switches  and  spring 
frogs  for  spurs,  sidings  and  terminals,  so  as  to 
present  an  unbroken  main  line  rail  for  high-speed 
trains. 

There  will  be  no  railroad  or  country  road  cross- 
ings at  grade.  The  line  will  pass  over  all  Inter- 
secting railroads  upon  one-hundred-foot-span, 
steel  plate-girder  bridges  of  standard  steam  con- 
struction, with  earth  approaches.  The  country 
roads  will  be  thrown  up  over  the  tracks  by  means 
of  wooden  bridges,  having  approaches  not  to  ex- 
ceed eight  per  cent,  grade. 

The  road  will  be  operated  from  four  electric 
power  stations;   these  will   consist  of  substantial 


over  the  forward  truck  there  13  a  compartment 
for  the  motorman;  over  the  rear  truck  there  is  a 
compartment  for  a  limited  amount  of  baggage, 
mall  and  express.  The  top  of  the  car  stands  only 
nine  feet  from  the  rails.  The  front  of  the  car  Is 
semi-wedge  shaped  to  minimize  the  atmospheric 
resistance. 

These  cars  with  their  motors  will  weigh,  loaded, 
sixty  thousand  pounds.  The  whole  of  this  weight 
will  come  upDn  the  four  pairs  of  driving  wheels, 
and  will  be  distributed  over  approxlmatelj',  forty 
feet  of  track  way.  The  entire  weight  of  the  car, 
motor  and  passengers  will,  therefore,  be  available 
for  adhesion  between  the  rails  and  the  wheels. 
The  axle  of  each  of  the  four  pairs  of  driving 
wheels  is  provided  with  a  directly  connected  elec- 
tric motor.  These  cars  are  designed  to  be  gener- 
ally run  singly,  but  they  may  also  be  used  to  haul 
trailing  cars  without  motors;  or  two  motor-cars 
may  be  coupled  together.  Other  passenger  cars 
for  lower  speeds  and  for  local  traffic  are  to  be  con- 
structed after  the  general  plan  of  the  passenger 
car  now  in  use  ufon  steam  railroads.  Some  of  them 
will  be  provided  with  motors  and  used   as  motor- 


Lancaster  and  Litltz  turnpike,  which  passes 
through  one  of  the  most  populous  districts  of 
Lancaster  countj'.  By  securing  this  turnpike  the 
traction  company  obtains  a  fine  route  to  Lltltz, 
and  now  has  the  way  open  for  extending  an  Im- 
portant line  through  to  Ephrata  and  Manheim. 
The  terms  on  which  the  turnpike  was  secured  are 
that  the  stockholders  of  the  turnpike  company 
are  assured  an  annual  dividend  of  13  per  cent,  on 
their  stock,  which  is  what  the  tolls  over  the  road 
have  brought  them.  As  the  electric  railway  will 
extend  along  the  side  of  the  turnpike,  which  will 
still  be  used  for  teams,  the  tolls  alone  will  enable 
the  traction  company  to  meet  their  obligation. 
The  railway  line  will  be  built  without  delay. 

Washington,  D.  C.-The  Wldener-Elkins  Syndi- 
cate having  been  unsuccessful  in  obtaining  an 
amended  charter  for  the  proposed  boulevard 
and  electric  railway  between  Baltimore  and 
Washington,  have,  it  Is  announced,  secured  the 
the  rights  of  the  Baltimore  &  Columbia  Railway 
Company,  with  its  elastic  charter,  permitting  the 
building  of  either  an  electric  or  steam  railroad 
from  Washington  to  the  state  line. 
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PRESENT    UTILITY    OF    ELECTRIC    MOTORS 
ON  BAIUIOADS.' 


multiplied  by  the  length  of  an  arc  having  a  co- 
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BY  DAVm  L.  BJlRKES. 

Plain  current  motors  are  more  efficient  at  high 
speed  than  at  low  speed,  and  without  the  control- 
ler the  efficiency  commences  at  zero  and  finally 
reaches  about  8.5  per  cent,  at  the  highest  speed. 
The  curve  of  variation  of  efficiency  without  the 
controller  is  shown  by  Fig.  1.  The  variation  in 
the  horse  power  at  the  central  station  without  the 
use  of  the  controllers  Is  about  as  shown  by  Fig.  2. 

With  the  controller  the  efficiency  commences 
at  zero  and  finally  reaches  about  S-5  per  cent  ,  but 


a 


I, 


The  arc  having  a  radius  of  one  foot. 

The  total  drawbar  pull  p  in  tons  of  2,000  pounds 
is  found  for  any  distance  from  the  starting  point; 
and  for  any  weight  of  total  train  and  locomotive 
II' in  tons: 

32  2(2  ) 

For  the  curve  shown  by  Fig.  5  the  value  of  a  is 
l.SS  and  the   value  of  h    Is  .00024.     From    these 


has  stirred  our  best  inventors  to  look  for  a  storage 
system.  It  has  been  proposed  in  stopping  to  turn 
the  energy  in  the  train  Into  electricU}'  by  using 
the  motors  as  dynamos  and  put  the  electricity 
back  Into  the  line,  but  no  one  has  yet  devised  a 
plan  for  doing  this  that  is  worth  consideration 
from  a  practical  standpoint. 

For  such  work  as  shown  bj'  Fig.  T,  the  total 
horse  power  required  at  the  drawbar  for  a  130-ton 
train  is  shown  by  Fig.  S,  and  the  horse  power  re- 
quired at  the  central  station  engine  cylinders  for 
au  electric  system  to  do  this  work  Is  shown  by 
Fig.  0,  assuming  the  use  of  a  controller.  It  is  for 
this  class  of  work  that  the  electric  motor  Is  best 
adapted  to  give  goo3  commercial  results. 
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FIG.  1.  EFFICIEKCT  OF  PLAFS  CLTtREXT  MOTOBS  WITHOUT  CONTROLLER  IN  STJIRTING  .\  LIGHT  SUBURB.VN  TRAIN. 

FIG.  2.  LOSS  OF  HORSE  POWER  BETWEKN  CENTRAL  STATION  AND  DRAWBAR  WHEN  CONTROLLER  IS  NOT  USED. 

FIG.  3.  EFFICIENCY  OF  PLAIN  CURRENT  MOTORS  WITH  CONTROLLER  IN  STARTING  A  LIGHT  SUBOBB.AN  TRAIN. 

FIG.  4    LOSS  OF  HORSE  POWER  BETWEEN  CENTRAL  STATION  AND  DRAWBAR  WHEN  CONTROLLER  IS  USED. 


the  variation  between  these  limits  is  quite  differ- 
ent from  what  It  Is  without  the  controller,  as  Is 
shown  by  comparison  of  Figs.  1  and  3.  A  com- 
parison of  the  horse  power  required  at  the  central 
station  is  furnished  bv  Figs.  2  and  4. 

Fig.  3  shows  the  efficiency  of  a  plain  current 
motor  from  a  start  to  full  speed  for  elevated  rail- 
road work.  The  maximum  Is  about  8.3  per  cent. 
and  the  minimum  is  zero.  The  average  Is  about 
UO  per  cent,  but  in  this  work  It  is  safe  only  to  as- 
sume 'lO  per  cent,  as  the  average  efficiency.  This 
Is  about  the  same  efficiency  as  would  be  obtained 
In  switching  and  suburban  service.  Elevated 
railroad  and  suburban  steam  locomotives  are  gen- 
erally required  lo  accelerate  a  train  from  a  stand- 
still to  a  speed  of  30  miles  an  hour  about  as  shown 


formulas  the  time  diagram  is  found  to  b?  as 
shown  by  Fig.  C.  The  drawbar  pull  diagram  for  a 
130-ton  train  Is  given  by  Fig.  7.  The  line  from 
A  to  B  shows  the  lineof  decrease  In  pull  as  the 
speed  Increases;  for  this  class  of  acceleration  it  Is 
generally  a  straight  line.  The  area  aa  is  the  work 
done  to  overcome  the  friction  of  the  a.xles  and 
wheels,  etc.  The  area  A  B  C  D  \&  the  work  done 
to  accelerate  the  train. 

At  the  point  B  the  brakes  are  applied  and  the 
steam  Is  shut  off.  During  the  stop  the  area  hh  Is 
the  retarding  effect  of  the  friction  of  the  axles, 
wheels,  etc.,  and  the  area  C  E  F  Is  the  retarding 
effect  of  the  brake  shoes.  The  curve  of  stopping, 
that  Is  the  change  of  velocity  during  a  stop,  has 
the  same  general  form  as   the   curve  of  accelera- 


IrdJves  op  filled. 


Fig.  10  shows  the  efficiency  from  a  start,  to  the 
time  the  brakes  are  applied  for  stopping,  on  a 
line  that  has  about  0  minutes  from  the  start  to 
the  putting  on  of  brakes,  or  about  8  minutes  be- 
tween stations  on  the  time  card;  In  this  case 
there  would  be  a  run  of  about  three  miles  at  the 
maximum  speed,  when  the  maximum  Is  40  miles 
an  hour.  The  mlnimvim  effloiency  is  zero  as 
befoie  and  the  maximum  is  S."i  per  cent.,  but  the 
average  Is  much  higher  than  for  short  lines:  that 
is,  about  SO  instead  of  (iO  per  cent,  as  in  the  case 
of  elevated  railroad  work. 

The  efficiency  of  the  line  of  conductors  from 
the  central  station  to  the  motors,  where  the  plant 
is  properly  put  In,  ought  to  be  'JO  per  cent.,  and 
the  efficiency  of  the  dynamos  ought  to  be  such  as 
to  give  at  the  terminals  of  the  dynamo  a  current 
that  would  represent  8.')  per  cent,  of  the  Indicated 
power  of  the  steam   engine.      The  steam   engines 
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by  Fig.  5.    ThI*  curve   was  taken    by    a    Doycr 
steam   recorder  from  an  actual  train  In  regular 
service. 
Curves   of    this   kind    have    the  general   form 

In  which  ris  ihc'Veloclly  In  feet  per  second,  .Vlhe 
'llstanri-  from  ihn  xlartlng  point  In  feet  and  a  and 
i  arc  connlani*  'loj.ondlng  on  conditions. 

From  thi      ■  by   sjme   considerable   dn- 
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lion  and  may  be  taken  as  having  that  form  for  all 
practical  purfMises.  In  this  case  the  values  of  'i 
and // during  the  stop  by  reckoning  «  backwunls 
from  the  I'ud  of  the  stop  are  </=5  U8;  '»  =  .00lil  (see 
Fig.  .'.). 

The  area  C  /•,'  /''of  Fig.  7  shows  the  enormous 
amount  of  work  lont  In  the  brake  shoes.  All  day 
long,  year  afl<'r  year,  the  locomotlvi'S  of  any  eli>- 
voled  or  suburban  road,  whether  operatcil  by 
eU'Ctrlcily  or  steam,  go  nn  putting  energy  Into  the 
train  a.H  «hown  by  the  ari"i  .1  B  C  I)  and  Imme- 
illaloly  ihereifLiT  It  in  taken  out  by  tin-  brake 
shoi'S  and  wanted  as  dlniwn  by  the  area  ''/■,'  /•'. 
The  nm»ll  amount  of  power  required  to  keep  the 
train  In  motion  continuously,  if  It  did  not  stop.  Is 
shown  by  the  areas  n  <i  and  /'  '«.  It  is  this  loss 
that  has  led  lo  the  movable  sidewalk  scheme  nnd 


used  ought  to  give  a  horse  power  for  l."i  pounds  of 
steam  per  hour.  Now,  having  this  Information, 
we  ati'  In  a  position  to  show  the  relative  elllclen- 
cli'S  of  steam  locomotives  and  electric  motors  so 
far  as  the  cost  of  fuel  Is  concerned,  leaving  aside 
fur  the  moment  all  other  costs  that  go  to  make  up 
operating  expenses,  such  as  wages,  repairs,  inter- 
est on  plant,  etc. 

If  the  same  fuel  Is  used  on  the  steam  locomo- 
tive as  In  thi- stationary  boilers,  and  the  fuel  Is 
assunii'il  to  be  fair  bllumliious  coal,  then  each 
pounil  of  fuel  will  evaporate  Into  steam  about  six 
pounds  of  water  In  the  best  steam  locomotives, 
and  Hi  pouniJH  in  a  good  stationary  boiler. 

The  steam  locomotive  will  generate  n  horse 
power  for  about  2.')  pounds  of  steam  an  hour  when 
the  locomotive  Is  of  the  b<'8l   type;  lience,  on  this 
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basis,  a  comparison  of  tlie  economies  of  the  two 
systems  In  the  indicated  power  in  the  steam 
cylinder  of  both  systems  is  1.8  pounds  of  coal  per 
horse  power  per  hour  in  the  stationary  engines 
and  4.3  pounds  of  coal  per  horse  power  for  the 
steam  locomotive. 

The  steam  locomotive  uses  the  power  directly; 
and  there  is  no  further  loss  that  need  be  con- 
sidered with  this  general  comparison,  but  with 
the  electric  system  there  is  a  further  loss  of  15 
per  cent  in  the  dynamo  and  connections,  10  per 
cent,  in  the  line,  and  50  per  cent,  in  the  motors 
for  switching,  suburban  and  elevated  railroad 
work,or  20  per  cent,  in  the  motors  for  lines  having 
about  8  mli-utes  between  stations.      The  final  re- 
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anthracite  fuel  is  used  for  the  steam  locomotive 
and  cheap  bituminous  coal  for  the  stationary 
boilers  of  the  electric  plant. 

The  conditions  as  to  the  use  of  fuel  and  the 
kind  of  fuel  vary  so  much  that  each  case  must  be 
treated  by  Itself,  but  for  all  practical  purposes  of 
comparison  at  the  present  time,  it  may  be  as- 
sumed that  the  same  amount  of  fuel  per  ton  mile 
would  be  used  with  the  electric  system  as  with 
the  steam  locomotives  for  short  lines. 

If  ihe  conditions  are  such  that  a  cheaper  class 
of  fuel  can  be  used  In  the  central  station  than  on 
the  steam  locomotive,  there  maybe  a  considerable 
saving  in  cost  of  fuel,  while  there  is  no  saving  in 
weight    of   fuel.     On  the    elevated    railroads  in 
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would  be  used  in  either  case  per  ton  mile,  and  it 
is  only  where  the  condiiions  demand  a  higher 
priced  fuel  for  the  steam  locomotive  than  for  the 
central  station  plant  that  there  would  be  any  sub- 
stantial saving  In  cost  of  fuel  per  ton  mile  by 
using  the  electric  system  at  the  present  time. 

The  first  cost  of  central  station  plants  and  con- 
ductors for  the  long  line  work  is  so  great  per  mile 
of  track  as  to  deter  any  steam  railroad  company 
from  making  an  e.xperlment  of  changing  a  large 
steam  locomotive  plant  to  an  electric  at  present. 
The  prices  for  this  work  are  now  so  unsettled  that 
it  would  be  valueless  to  give  any  estimate  of  cost 
in  this  paper.  Prices  are  dropping  rapidly,  and 
it  would  not  be  surprising  If  one  year  hence  the 
cost  of  installing  an  electric  plant  for  long  dis- 
tance work  would  be  only  about  one-half  of  what 
it  was  a  year  ago. 

Only  on  short  Hues,  where  the  traffic  Is  crowded 
is  it  now  economical  to  substitute  electric 
motors  for  steam  locomotives.  Tnere  will  be  no 
saving  in  cost  of  fuel  where  the  same  coal  must  be 
used  in  the  stationary  plant  as  was  used  for  the 
steam  locomotive,  and  a  substantial  saving  in  fuel 
cost  will  only  be  obtained  where,  as  in  e'evated 
road  work,  the  fuel  is  much  more  expensive  for 
the  steam  locomotive  than  for  the  central  station. 

The  repairs  to  the  electric  motors,  the  line  con- 
ductors and   the   central  station   plant,  added  to 
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PIG.  7.  DRAWBAR  PULL  AND  RESISTANCE  OP  BRAKE  SHOE  PRICTION.      TRAIN,  130  TONS. 


PIG.  8.  HORSE  POWER  REQUIRED  AT  DRAWBAR.      TRAIN,  130  TONS. 


suit  is  an  efficiency  of  about  38  per  cent,  between 
the  cylinders  of  the  stationary  engine  and  the 
drawbars  of  the  motors  for  switching  suburban 
and  elevated  railroad  work,  and  61  per  cent,  for 
the  longer  line  assumed. 

The  result  in  the  fuel  used  will  then  be  4.7 
pounds  of  coal  used  an  hour  in  the  stationary 
engine  to  get  one  useful  horse  power  on  the  draw- 
bar of  the  electric  motor  for  short  lines,  which  is 
practically  the  same  as  that  required  for  the 
steam  locomotive.  For  the  longer  line  assumed 
the  fuel  required  is  3  pounds  an  hour  per  useful 
horse  power.  This  is  based  upon  an  ordinary 
fuel;  with  a  better  class  of  fuel,  such  as  anthra- 
cite burned  on  large  grates,  the  locomotive  will 
do  better  work  in  proportion,  and  the   difference 


Chicago,  where  the  fuel  costs  about  $7  a  ton  on 
the  tenders,  and  the  fuel  for  a  central staton  could 
be  purchased  for  $1.75,  a  saving  in  cost  of  fuel  of 
63  per  cent.  Is  possible.  In  this  case  allowance 
should  be  made  for  the  dlflEerence  In  quality  of 
fuel,  which  would  reduce  the  possible  saving  to 
about  50  per  cent. 

In  local  suburban  work  and  for  switching, 
where  the  same  fuel  could  be  used  on  the  loco- 
motive as  in  the  central  station,  there  will  be  no 
saving  in  the  cost  of  fuel,  and  if  it  were  found 
that  the  locomotive  required  a  somewhat  better 
quality  than  the  stationary  plant,  and  it  the  sta- 
tionary plant  could  use  bituminous  slack,  say  at 
$1.50  a  ton,  while  the  steam  locomotive  coal  cost 
$2.20  a  ton,  the  saving  in  cost  of  fuel  would  be  22 
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the  interest  on  the  first  cost,  cannot  be  greater 
than  the  cost  of  repairs  and  Interest  on  steam  lo- 
comotives when  there  is  heavy  traffic,  although 
the  first  cost  of  the  electric  motors  is  fully  double. 
This  will,  perhaps,  appear  from  the  fact  that  less 
work  Is  necessary  to  maintain  the  electrical  appa- 
ratus than  the  steam  locomotive  under  equally 
favorable  conditions  for  both.  Especially  is  this 
true  where  the  feed  water  is  bad  and  the  locomo- 
tive boilers  collect  much  mud  and  scale.  On  the  . 
other  hand,  if  Inferior  electrical  apparatus  is  used 
and  some  considerable  experiment  is  required  to  get 
a  safe  Insulation  of  the  line  conductors  and  to  put 
the  mechanism  of  the  controllers  and  meters  into 
good  running  shape,  the  cost  of  repairs  and  main- 
tenance of  electric  motors  for  the  first  two  years 
will  be  very  much  greater  than  for  the  steam  loco- 
motives. This  has  been  the  experience  of  street 
railroad  lines  that  purchased  electrical  apparatus 
during  the  period  of  rapid  development.  One  of 
the  most  prominent  and  largest  street  railroad 
systems  of  this  country  has  had  to  renew  more 
than  half  of  the  motors  under  the  cars  and  make 
radical  changes  in  the  central  station  plant, 
mainly  for  the  reason  that  a  few  years  ago,  ai  the 
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in  economy  in  weight  of  fuel  will  be  in  favor  of 
the  steam  locomotive  on  short  lines. 

For  elevated  railroad  work,  where  anthracite 
coal  is  used,  the  locomotive,  if  of  the  compound 
type,  will  not  reqaire  more  than  3i  pounds  of  coal 
per  horse  power  an  hour  at  the  drawbar,  and  such 
fuel  is  better  than  the  common  bituminous  coal 
that  would  be  used  in  the  stationary  engines  of 
the  electric  plant;  hence,  so  far  as  the  use  of  fuel 
is  concerned  in  actual  work  on  elevated  railroads, 
there  would  be  no  saving  in  weight  of  fuel  by 
using  electricity,  but  when  allowance  is  made  for 
the  loss  of  fuel  while  the  engines  are  standing 
fired  up  during  the  day  and  night,  it  is  probable 
that  the  weight  of  fuel  per  ton  per  mile  would  be 
very  nearly  the  same  for  the  steam  locomotive  as 
for  the  electric  motor  when  the  same  fuel  is  used, 
and  somewhat  less  for  the  steam  locomotive  when 


per  cent.  This  again  shows  how  the  conditions 
which  regulate  the  price  of  fuel  control  almost 
completely  the  saving  in  cost  of  fuel  incident  to 
the  use  of  electric  motors. 

For  long  lines,  with  considerable  distances 
between  stations,  the  efficiency  of  electric  motors 
is  very  much  greater,  but  the  loss  of  energy  in 
transmitting  the  current  Is  also  greater;  the  gain 
in  efficiency  of  the  motors  will,  however,  more 
than  offset  the  increased  loss  in  conducting  the 
current;  hence,  for  such  conditions  the  electric 
sj'stem  is  somewhat  more  economical  in  fuel  than 
for  elevated  roads,  switching  or  local  suburban  ser- 
vice, where  the  same  fuel  is  used  for  both  systems. 
On  the  other  hand  the  steam  locomotive  is  also 
more  economical  during  long  continuous  runs,  and 
probably  the  average  conditions  for  this  class  of 
work   are  such    that    the   same   weight  of   fuel 


EIGHT   MINUTES   BETWEEN  STATIONS, 

time  the  apparatus  was  put  in,  the  art  was  in  a 
stage  of  rapid  development,  and  when  the  more 
perfect  and  better  apparatus  was  brought  out  the 
best  Interests  of  the  company  demanded  that  the 
devices  first  put  In,  although  comparatively  new, 
should  be  cast  out. 

For  these  and  similar  reasons  estimates  made  as 
to  the  cost  of  maintenance  and  deterioration  of 
electrical  apparatus  should  include  such  changes 
as  will  probably  be  required  in  the  apparatus  due 
to  the  advance  of  the  art.  While  it  may  be  true, 
as  sometimes  claimed,  that  electrical  apparatus 
of  the  best  kind  will  last  in  good  working  order 
for  a  period  of  50  years,  yet  it  must  be  remem- 
bered that  long  before  such  a  period  is  passed  the 
apparatus  will  be  out  of  date  and  will  have  to  be 
replaced  by  more  practical  and  economical 
mechanism. 
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It  will  appear  from  this,  perhaps,  that  no  rail- 
road company  shou'd  undertake  the  substitution 
of  electric  motors  for  steam  locomotives  without 
the  most  searching  Inquiry  Into  all  phases  of  the 
^question.  Eich  piece  of  apparatus  should  be 
■carefully  examined,  not  only  as  to  Its  durability 
.:and  efficiency,  but  also  as  to  its  stage  of  develop- 
•znent.  The  ditliculty  with  similar  apparatus  on 
street  railroads  should  be  considered,  and  in  maif- 
dng  the  final  comparison  of  relative  costs  of  main- 
tenance and  operation  a  factor  of  10  per  cent. 
2>er  annum  should  be  added  over  and  above  inter- 
est cost  and  maintenance  so  as  to  Include  the  cost 
of  such  changes  as  will  probably  be  required  on 
account  of  the  progress  in  the  art. 

Railroads  runaing  through  a  thickly  settled  dls- 
Ttrict  and  having  to  contend  with  complaints  about 
inolse  and  smoke  may  Snd  It  worth  an  additional 
expenditure  to  remove  the  cause  thereof,  and 
where  a  railroad  company  is  compelled  to  use  a 
ihlgh-priced  fuel  to  get  rid  of  smoke  It  will  be 
found  advantageous  and  probably  cheaper  to  use 
electric  motors  at  the  present  time. 

It  has  been  claimed  that  only  one  man  is  re- 
jijuired  on  an  electric  motor  at  the  head  of  a  train, 
and  therefore  that  there  is  a  saving  of  one  man 
{ler  train  when  electricity  is  used,  but  this  is  only 
true  when  there  is  not  a  separate  motor  at  the 
Jiead  of  a  train  and  where  tlie  cars  are  run  as  on 
the  Intramural  road  and  the  conductor  is  on  the 
Tear  platform  of  the  front  motor  car  ready  to  give 
assistance  in  case  anything  happens  to  the  motor- 
anan.  Where  the  motors  are  separated  from  the 
train,  it  is  not  considered  safe  to  use  only  a  single 
snan  at  the  front  end,  for  reasons  that  are  too 
plain  to  require  discussion  here.  It  is  probable 
that  many  railroad  managers  would  decide  always 
to  use  two  men  at  the  head  of  the  train  whether 
Jthere  was  a  motor  car  or  a  separate  locomotive. 

The  trolley  wire  system  of  conductors  has  been 
■proved  to  be  practical,  and  it  Is  safe  to  Introduce 
it  at  the  present  time.  The  third  or  cinduotiag 
rail  system  can  ba  so  iusulated  as  to  be  made 
practicable,  but  the  experience  with  It  is  much 
less.  Tne  service  on  the  Intramural  road  was  too 
slow  and  light  to  settle  this  point  for  heavy  trafHc 
•on  lines  where  passjngers  must  in  emergencies 
Etllght  on  the  tracks  and  employes  must  travel  to 
and  fro  in  making  repairs.  Perhaps  the  trolley 
need  not  be  overhead;  it  may  be  at  the  ski's  and 
covered  so  it  cannot  be  reached  by  passengers 
from  the  windows  or  steps  of  the  car,  but  the  fact 
iremalns  that  the  overhead  trolley  is  the  only  sys- 
tem of  conductors  that  has  been  surticlently  well 
developed  to  enable  one  to  pronounce  upon  Its 
j)ractlcabillty  with  certainty. 
"  The  first  steam  railroad  of  any  importance  to 
■take  up  seriously  an  investigation  of  a  plan  to  use 
■electricity  in  the  place  of  steam  was  the  Manhat- 
tan Elevated  in  New  York  City.  Themitorwas 
too  small  and  not  powerful  enough,  then  In  use, 
and  the  design  was  also  inefficient.  The  maxi- 
mum drawbir  pull  of  the  steam  iocom)tlve  was 
about  8,000  pounds  while  that  of  the  electric  was 
about  4  000  pounds.  The  failure  was  a  certainty 
from  the  start,  and  although  so  evident  at  that 
time  to  those  who  were  well  informed  in  locomo- 
tive practice,  yet  this  case  of  failure  has  been 
oised  unfairly  since  to  show  the  impracticability 
•of  electric  motor  for  railroad  work.  Tae  trial 
was  the  result  of  a  lack  of  appreciation  of  the  real 
conditions,  and  to  cite  the  results  as  showing  any- 
thing useful  so  far  as  power,  cost  or  efflcienoy  is 
•concerned,  is  practically  malicious. 

After  the  Minhattan  fiasco  but  little  was  done 
Hn  heavy  work  for  a  long  time  beyond  the  produc- 
tion of  a  multitude  of  designs.  In  1891  the  Thom- 
son-Houston Company,  now  the  General  Electric 
Company,  bro'jght  out  a  switching  locomotive. 
This  motor  weighs  31  5  tons  on  drivers  and  has 
fceen  used  considerably  with  good  results. 

The  next  designs  of  any  real  importance  are 
the  electric  locomotives  of  the  City  and  South 
London  Subway  in  L':indon,  designed  by  Messrs. 
Mather  &  Piatt,  engineers,  of  Manchester,  Eng- 
land. The  weight  on  drivers  is  10  tons.  These 
factors  are  now  doing  very  good  work. 

A  locomotive  built  by  the  General  Electric 
Oompany  for  elevated  railroad  service  and  tried 
at  Lynn  in  1893  afterwards  took  part  in  the  tug- 
of-war  at  the  World's  Fair,  where  It  was  so  badly 
Ibeaten  by  a  steam  locomotive  of  about  its  own 
%veight  as  even  to  arouse  the  sympathy  of  steam 
Socomotive  advocates.  The  cause  of  the  failure 
■was  neglect  to  study  conditions  and  the  results 
■were  so  misleading  as  to  need  further  mention 
iiere. 

The  weight  of  this  locomotiire  on  drivers  is 
about  .'59,000  pounds  The  weight  of  the  steam 
iocorootlve  agiinst  which  it  was  tested  Is  about 
02,000  pounds  on  drivers.  The  electric  locomotive 
ias  a  short  wheel  base  and  the  drawbar  is  much 
above  the  center  of  the  axle.  When  the  pull 
•came  the  weight  on  one  pair  of  wheels  was  re- 
<<3uced  by  the  tipping  tendency,  and  that  pair 
■slipped  and  In  slipping  the  motor  on  that  axle  re- 
volved rapidly,  and  acted  like  a  dynamo,  and  shut 


most  of  the  current  off  from  the  other  pair  of 
wheels  and  the  locomotive  was  practically  with- 
out power.  Had  the  motors  been  connected 
up  so  that  the  current  divided  and  went 
through  each  separately,  then  the  remain- 
ing motor  on  the  other  piir  of  wheels, 
after  one  pair  had  slipped,  would  have  given  a 
substantial  pull  but  not  enough  to  overcome  the 
steam  locomotive.  If  the  wheels  had  been  con- 
nected up  with  parallel  rods  the  results  would 
have  been  quite  different  and  If  some  heavy 
weights  had  been  added  to  hold  down  the  electric 
locomotive  on  the  opposite  end  from  the  point  of 
pulling  the  electric  locomotive  would  undoubtedly 
have  pulled  more  than  the  steam  locomotive  for 
the  reason  that  the  power  of  the  electric  motor  is 
applied  evenly,  while  the  steam  power  is  applied 
irregularly.  la  a  test  of  this  kind  both  motors 
should  have  practically  the  same  weight  on 
drivers,  and  parallel  rods  shoul  1  be  used  if  it  is 
desired  to  bring  out  the  superiority  of  the  even 
application  of  power  by  ttie  electric  motor.  With 
equal  weight  on  drivers  and  parallel  rods  on  both, 
the  electric  will  probably  always  pull  more  at 
very  slow  speeds  than  the  steam  locomotives  of 
equal  weight. 

The  electric  locomotives  on  the  Liverpool  over- 
head road  are  very  successful  machines,  and  their 
practical  operation  shows  great  efficiency.  The 
weight  on  drivers  is  15.4  tons.  The  motors  are 
placed  directly  on  the  axles  and  without  gear. 

The  Northern  Pacific  terminal  road  In  Chicago 
decided  several  years  ago  to  make  an  experiment 
with  electricity,  and  after  a  long  investigation  the 
firm  of  Sprague,  Duncan  &  Hutchinson  of  New 
York  city,  now  dissolved,  was  employed  to  make 
designs  and  construct  an  electric  locomotive  rated 
at  1,000  horse  power.  The  construction  of  the 
frames  was  undertaken  by  the  Baldwin  Locomo- 
tive Works.  The  electric  motors  were  to  be  of 
the  Westinghouse  design  and  mak-;.  Part  of  the 
construction  has  been  done  but  the  work  has  been 
abandoned  for  the  present.  This  motor  was  ex- 
pected to  weigh  about  60  tons  on  drivers. 

The  largest  steam  or  electric  locomotive  ever 
ordered  from  any  manufacturer  is  that  adopted 
by  the  B.  &  O.  railroad  company.  Six  of  this 
type  have  been  ordered  from  the  (jmeral  Electric 
Company  of  Boston,  for  use  in  the  BiUtlmore  belt 
line  tunnel.  The  weight  on  drivers  Is  to  be  about 
200,000  pounds.  The  work  required  is  to  move  a 
1,330  ton  freight  train  over  a  grade  a  little  less 
than  1  per  cent,  at  the  rate  of  15  miles  an  hour, 
and  in  passenger  service  to  move  a  500  ton  train 
over  the  same  grade  at  30  miles  an  hour.  Etch 
locomotive  will  also  be  required  to  act  as  a  push 
engine  when  the  regular  steam  locomotive  Is  haul- 
ing a  heavy  freight  train  up  a  grade  of  1+  per 
cent. 

The  electric  motors  and  the  method  of  control 
have  been  designed  by  W.  H.  Knight,  member  of 
the  American  Society  of  Civil  Engineers,  chief 
engineer  of  the  railway  department  of  the  Gen- 
eral Electric  Company.  These  parts  are  being 
built  at  the  General  Electric  Company  shops  at 
Schenectady.  The  frames,  wheels  and  connec- 
tions are  being  built  at  the  Schenectady  Locomo- 
tive Works  from  designs  of  the  writer.  The  work  on 
these  motors  is  being  rapidly  pushed,  and  they 
will  be  ready  for  use  before  the  tunnel  is  finished. 

In  a  general  way  the  foregoing  gives  the  status 
of  the  electric  locomotve  question  at  the  present 
time.  In  the  future  the  most  rapid  introduction 
will  be  for  elevated  railroads  and  for  suburban 
lines  and  switching  were  the  smoke  nuisance 
must  be  abolished.  For  exceedingly  high  speeds, 
say  100  to  150  miles  an  hour  the  electric  locomo- 
tive has  advantages  that  the  steam  locomotive 
can  never  have,  but  that  there  will  be  any  real 
demaud  for  any  such  speeds  in  the  near  future 
is  doubtful.  One  derailment  at  one  hundred 
miles  an  hour  will  dampen  considerably  the  ardor 
of  those  who  now  clamor  for  the  highest  possible 
speeds.  Even  with  the  strongest  wooden  cars 
now  built  the  loss  of  life  in  a  collision  or  derail- 
ment at  100  miles  an  hour  would  be  appalling. 
Metal  cars  and  greater  certainty  of  a  safe  clear 
track  must  be  had  before  trains  will  be  run  at 
such    high    speeds  as   to  require  electric  motors. 

In  the  matter  of  men  and  tools  for  repairs,  rail- 
road companies  will  need  but  few  changes  to 
care  for  electric  locomotives.  The  maintenance 
of  the  conductors  and  central  stations  will  prob- 
ably fall  to  the  road  department  and  electric 
locomotives  differ  so  little  in  running  gear  from 
the  steam  locomotive  and  are  so  simple  In  con- 
struction as  to  require  no  special  knowledge  to 
care  for  them.  With  the  assistance  of  a  good 
mechanical  engineer,  posted  in  electrical  work, 
our  railroad  mister  mechanics  can  care  for  the 
electric  locomotive  quite  as  easily  as  the  steam 
locomotive  and  the  experience  gained  with  the 
steam  locomotive  is  absolutely  essential  for  the 
economical  maintenance  of  the  electric  locomo- 
tive, which  locomotive  must  have  practically  the 
same  cabs,  air  brakes,  wheels,  springs,  draft 
gear,     headlight,   running  boards,    pilots,   axles, 


driving  boxes,  etc  ,  as  well  as   an  equal   corps  of 
runners  and  assistants. 


CITIES    AND     STREET    KAILBOAD      COMPA- 
NIES:   THEIR  MUTUAL  RELATIONS. 


BY  H.  H.     CARTER 

Superintendent  of  Boston  streets. 

The  change  In  the  method  of  operating  street 
railways,  the  substitution  of  electricity  for  horse 
power  during  the  last  five  years,  presents  one  of 
the  most  striking  instances  that  can  be  cited  of 
the  revolution  effected  by  the  discovery  of  the 
application  of  electricity  to  motive  power. 

The  recent  report  of  the  Masiachusetts  Railroad 
Commission  gives  some  interesting  details  con- 
cerning this  subject,  and  although  they  do  not 
bear  directly  on  the  topic  of  this  discussion,  they 
are  of  sufficient  interest  to  be  cited. 

It  is  found  that  the  companies  operating  the 
street  railways  of  this  state  in  1888,  had  a  total 
mileage  of  5.33  miles.  This  mileage  was  entirely 
operated  by  horsepower.  In  1889  the  total  mileage 
of  street  railways  had  Increased  to  574  miles,  50 
miles  of  which  were  operated  by  electricity. 
From  that  time  to  the  present,  the  electric 
mileage  of  street  railways  has  increased  enorm- 
ously, so  that  in  1893,  out  of  a  total  mileage  of 
874  miles,  711  miles  are  operated  by  electricity. 
The  foregoing  figures  show  that  from  1888  to  1893, 
the  total  mileage  of  the  street  railways  increased 
from  533  to  874  miles,  a  difference  of  341  miles, 
while  the  electric  mileage  came  up  from  nothing 
to  711  miles. 

The  report  of  the  Railroad  Commission  goes  ex- 
tensively Into  the  fiaiuclal  affiirs  of  the  electric 
companies  and  seems  to  upset  the  popular  notion 
that  the  change  from  horse  to  electric  power  has 
been  of  great  financial  advantage.  Tnis  fiaancial 
question  is  summed  up  by  the  Commission  in  the 
statement  that  the  most  direct  and  conclusive 
test  of  the  net  earning  capacity  of  the  two  systems 
is  a  comparison  of  the  increase  In  the 
net  earnings  per  mile  of  rail.vay  with  the 
incre'dse  in  cost  of  railway  per  mile,  and 
that  this  test  shows  that,  while  the  net 
earnings  per  mile  are  57  per  cent  greater,  the  cost 
and  capitalization  per  mile  are  respectively  00 
and  65  per  cent,  greater  in  1893  than  in  1888, — 
the  odds  being  clearly  in  favor  of  the  horse  sys- 
tem. 

Notwithstanding  the  above  exhibit,  the  tre- 
mendous increase  in  mileage  of  the  electric  rail- 
ways seems  to  show  that  their  operators  are  satis- 
fled  with  the  financial  results.  Tbe  public,  also, 
has  been  educated  up  to  the  electric  railroad,  and 
under  no  circumstances  would  it  be  willing  to  go 
back  to  the  old  horse  system.  It  therefore  being 
taken  for  granted  that  the  electric  railway  has 
come  to  Slay  and  that  future  roads  will  be  built 
to  be  operated  In  this  manner  and  that  old  roads 
will  be  gradually  altered  over  to  electricity,  the  city 
officials  whose  duties  are  in  connection  with  high- 
ways must  carefully  consider  the  question  of  the 
relation  of  the  electric  railroad  to  the  highways. 

Of  the  companies  operating  by  electricity  in 
this  state  all  use  the  overhead  trolley  system  e.x- 
cept  one,  which  uses  a  storage  battery. 

In  relation  to  the  question  as  to  what  system  Is 
to  be  used  in  the  operation  of  electric  railwaj',  I 
take  It  for  granted  that  the  charter  of  the  road 
will  give  it  the  right  to  operate  under  some  sys- 
tem to  be  designated  by  the  Incorporators,  and 
that  it  will  only  be  on  rare  occasions  that  a  super- 
intendent of  streets  will  be  ca'led  on  to  dictate  as 
to  whether  a  storage  battery  must  be  used,  an 
overhead  trolley  system,  or  underground  feed  sys- 
tem. 

In  my  opinion,  while  the  storage  battery  system 
Is  theoretlcallj'  one  which  should  be  used,  the  dis- 
advantage of  the  trolley  system  is  greatly  exag- 
gerated. Except  In  the  congested  business  dis- 
trict of  a  popalous  city  where  the  poles  and  wires 
interfere,  to  some  extent,  with  transit,  and  may 
furthermore  embarrass  the  work  of  the  fire  de- 
partment, there  can  be  but  very  little  objection  to 
the  use  of  the  overhead  trolley  system,  and  it 
seems  to  me  that  that  system  can  be  allowed  with- 
out opposition  from  the  city  authorities. 

The  most  important  question  that  will  come 
before  the  city  or  town  officials  Is  the  question  of 
how  the  railway  company  Is  to  be  allowed  to  con- 
struct its  road,  form  of  rail,  kind  of  paving,  and 
so  forth. 

As  the  charter  granted  by  the  state  to  the  in- 
corporators of  a  rallwaj-  Is  usually  drawn  in  some 
broad  form  and  simply  states  that  permission  is 
granted  to  convey  passengers  between  certain  des- 
ignated points  and  that  the  particular  railway  is 
to  conform  to  all  state  laws  relating  to  railways, 
the  city  or  town  officials  have  usually  no  hold  on 
the  railway  company  through  the  terms  of  the 
charter  which  will  allow  of  any  dictation  concern- 
ing the  way  in  which  the  road  is  to  be  constructed. 
It  Is  only  when   the    railway  company  applies    to 
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the  city  or  town  for  a  location  In  the  highway  that  J 
It  then  becomes  possible  for  the  city  or  town  of-*S 
ficials  to  stipulate  the  terms  of  construction.  fS 

For  Instance,  a  new  location  or  extension  of  a  ^ 
railroad  In  Boston  requires  a  petition  to  the  board    ■ 
of  aldermen,  by  the   railway  company,  the  grant- 
ing of  which  makes  the  railroad  agree  to  certain 
stipulations.     These  stipulations  are  as  follows; 

Ordered:    That  in  addition   to  ttie   rights  heretofore 

granted  the  — — R.  R.  to  lay  down  traclcs    iu  the 

streets  of  the  City  of  lioston,  said  company  shall  have  the 

right  to  lay  down  tracks  in streets,  said  track 

and  turnouts  being  shown  by  red  lines  on  a  plan  made  by 

dated ■ and  deposited  in  the 

office  of  the  superintendent  of  streets. 

The  right  to  lay  down  the  track  located  by  this  order  is 
upon  the  condition  that  the  whole  work  of  laying  the 
same,  the  form  of  rait  used  and  the  kind  and  quality  of 
material  used  in  paving  said  tracks  shall  be  under  the  di- 
rection and  to  the  satisfaction  of  the  superintendent  of 
streets,  and  shall  be  approved  by  him.  Also,  upon  condi- 
tion that  said Railway  Co.,  shall  accept 

this  order  of  location  and  shall  agree  in  writing  to  comply 
with  the  condition  herein  contained,  and  shall  file  said 
acceptance  and  agreement  with  the  city  clerk  within  thirty 
days  from  the  passage  of  this  order;  otherwise  it  shall  be 
null  and  void. 

In  the  case,  therefore,  of  new  railways  the 
officials  in  charge  of  the  highways  have  matters 
In  their  own  hands,  and  as  will  be  seen  by  the 
above,  the  restrictions  specified  leave  but  little  to 


PIG.    1. 

be  desired;  if  a  satisfactory  piece  of  track  work  is 
not  produced,  the  fault  will  be  directly  with  the 
superintendent  of  streets. 

As  most  of  the  cases  which  involve  an  agree- 
ment between  city  and  railway  officials  apply  to 
roads  already  built,  extensions  or  renewals  of 
which  are  desired,  I  will  bring  up  a  few  cases 
which  are  apt  to  be  called  to  the  attention  of 
superintendent  of  streets. 

The  first  case  is  the  question  of  what  can  be 
done  with  the  railroad  company  In  the  case  of  the 
old  locations  where  the  triiCk  work  is  of  such 
character  as  not  to  conform  to  modern  require- 
ments. 

For  Instance,  in  some  parts  of  the  city,  a  piece 
of  track  may  exist,  built  fifteen  or  twenty  years 
ago.  This  track  may  have  some  antiquated  form  of 
rail  such  as  the  T  rail;  or  the  track  may  be  paved 
with  cobblestone,  or,  possibly,  not  paved  at  all. 
It  is  possible  that  the  city  authorities  maj'  desire 
to  put  this  street  in  flrst-class  condition  with 
granite  or  asphalt  paving,  but  the  condition  of 
the  track  is  such  that  it  would  be  absurd  to  spend 
much  money  unless  the  railroad  company  rebuild 
Its  track.  How,  then,  is  the  company  to  be  com- 
pelled to  do  this  work?  I  regret  that  this  matter 
Is  undecided,  but  it  has  been  brought  up  by  me  in 
the  case  of  the  West  Ead  railroad  In  South  Bos- 
ton, and  the  matter  will  be  decided  by  the 
courts. 

The  case  was  where  a  special  appropriation  had 
been  made  by  the  City  Council  to  pave  with 
granite  block  Eighth  street,  which  street  had  a 
double  track  running  through  it.  The  rail  was 
the  old  form  of  center  bearing  rail  with  cobble- 
stone paving.  As  a  strip  of  13  feet  of  cobblestone 
in  the  center  of  a  well  paved  street  would  have 
looked  out  of  place,  the  railroad  company  were 
notified  to  replace  the  old  center-bearing  rail  with 
a  modern  one  and  to  repave  with  granite  blocks. 
This  the  company  refused  to  do,  on  the  ground 
that  the  old  rail  and  method  of  paving  was  satis- 
factory to  the  superintendent  of  streets  at  the 
time  the  work  was  done  (twenty  vears  ago)  and 
that  It  could  not  be  obliged  to  change  its  con- 
struction at  the  whim  of  each  successive  superin- 
tendent of  streets,  which  succession,  the  president 
of  the  company  intimated,  occurred  atquite  short 
intervals.     The  position  taken  by  the  city  was  to 


the  effect  that  the  railroad  company  was  under 
the  same  obligation  to  the  public  as  the  city,  viz.; 
to  keep  the  highway  "safe  and  convenient  for 
public  travel,"  and  that  a  center  bearing  rail  was 
not  safe,  and  cobblestones  were  not  convenient. 
This  question  will  come  up  soon  in  the  courts, 
and  I  trust  my  statement  to  the  corporation  coun- 
sel will  be  borne  out,  that  I  could  produce  a  num- 


ber of  experts  who  would  testifj'  to  the  truth  of 
both  of  these  statements. 

I  There  Is  another  question  which  is  a  frequent 
cause  of  dispute  between  railway  and  city  offi- 
cials, and  that  is,  the  question  of  the  grade  of  the 
railway  tracks.  This  question  may  come  up  in 
two  ways: 

1st.     The  railroad  company  may  desire    to  re- 
build or  relocate  a  track  on  some  old  street  where. 


FIG.    ii. 

however,  the  city  or  town,  owing  to  lack  of  appro- 
priation, does  not  contemplate  any  work  in  the 
way  of  paving. 

The  railroad  company  applies  to  the  superin- 
tendent of  streets  for  a  definite  grade  of  track,  and 
this  official  may  then  find  himself  in  au  unpleas- 
ant predicament.  If  lie  directs  the  railroad  com- 
pany to  lay  its  rail  to  the  theoretical  grade  shown 
on  the  city  plans,  he  may  find  that  the  track  will 
differ,  possibly,  five  or  six  Inches  from  the  exist- 
ing roadway,  which  has  probably  settled  away  or 
worn  down  from  the  theoretical  grade.  If  the 
tracks  go  in  on  the  theoretical  grade,  there  is 
then  required  a  large  expenditure  on  the  part  of 
the  town  or  city  to  bring  up  its  street  to  conform 
to  the  railroad  tracks  and  its  own  established 
grade.  If  an  appropriation  is  available,  this,  of 
course,  is  the  method  to  be  pursued,  even  if  it  In- 
volves repaving  the  whole  street.  Suppose,  on  the 
other  hand,  no  appropriation  is  available 
and  the  street  is  known  to  have  settled  several 
Inches,  perhaps  a  foot,  from  the  established 
grade,  at  what  grade  is  the  railway  company  to 
put  in  its  tracks?  If  told  to  follow  the  street  sur- 
face as  It  exists  (as  the  city  contemplates  no  work 
on  the  street)  a  liability  is  Incurred  on  the  part  of 
the  city  or  town  to  allow  the  railroad  company  to 
keep  Its  tracks  at  this  grade,  and  in  case  of  a 
future  appropriation  to  repave  the  street,  the  rail- 
road company  can  justly  claim  that  it  received 
directions  to  follow  the  existing  grade  of  the 
street  and  if  the  town  or  city  now  desires  to 
rebuild  its  street    according    to    an    established 


FIG  4. 

grade,  it  must  bear  the  expense  of  changing  the 
railroad  company's  tracks  to  the  new  grade  re- 
quired. 

As  this  question  is  liable  to  arise  at  any  time,  it 
may  be  of  interest  to  the  members  of  the  associa- 
tion that  on  receiving  a  letter  from  a  railway 
company  requestinggrades  for  track  on  some  street 
(the  street  in  question  not  being  at  the  established 
city  grade  and  no  work  being  contemplated  there 
by  the  city  authorities)  the  railway  authorities 
were  written  to  as  follows: 

Boston,  July  5,  1892. 

Dear  Sir: — In  regard  to  the  directions  which  you  desire 
for  laying  your  tracks  on  Chambers  street,  I  am  unable  to 
notify  you  to  lay  the  track  to  the  tirade  which  would  be 
required  if  we!were  al)out  to  repave  the  street,  as  your  pres- 
ent tracks  differ  lart^ely  from  the  above  mentioned  grade. 
You  will  cither  have  to  lay  your  track  to  fit  the  existing 
pavement  and  run  the  risk  of  raising  or  lowering  it  when 
we  repave  the  street,  or,  if  you  should  deem  it  cheaper, 
you  can  lay  the  tracks  to  the  theoretical  grade,  as  shown 
on  the  plans  on  tile  iu  the  city  surveyor's  otltce,  and  repave 
the  street  from  your  rails  to  the  curb  at  your  own  expense. 
Yours  truly, 

(Signed)  H.  H.  Carter,  Supt.  of  Streets. 

Directions,  similar  to  the  foregoing,  protect  the 
city  from  possible  lawsuit  in  case  a  railway  com- 
pany is  obliged  to  change  a  track  when  the  city 
afterwards  improves  the  street. 

3nd.  The  city  may  desire  to  improve  a  street 
and  consequently  to  change  its  grade  where  a 
railway  company  has  a  track  in  good  condition, 
and,  therefore  contemplates  no  work.  If  the 
company  can  show  that  it  received  directions  to 
put  its  track  at  the  existing  grade,  it  evidently 
devolves  on  the  city  or  town  to  pay  the  expense  of 
the  change  of  grade  of  the  track.  If,  on  the  other 
hand,  it  appears  that  the  railway  company  went 
ahead  either  without  definite  Instruction  concern- 
ing the  grade  of  the  track,   or  after  receiving  in- 


struction, such  as  contained  in  the  letter  above 
cited,  the  expense  of  the  change  of  track  should 
evidently  fall  on  the  company. 

Where  a  town  or  city  is  doing  a  certain  amount 
of  paving  annually  and  when  the  railway  com- 
pany is  also  annually  renewing  stretches  of  track 
It  is  of  course  advisable  for  the  superintendent  of 
streets  to  notify  the  company  as  to  the  streets  to 
be  repaved  during  the  year  and  to  have  the  super- 
intendent of  the  rail  (vay  also  notify  the  superin- 
tendent of  streets  where  he  contemplates  track  re- 
newals. In  this  way  it  may  be  possible  to  carry  on 
simultaneously  the  city  and  railway  work.  It  is  safe 
to  say  that  in  Boston  the  full  understanding  be- 
tween the  railway  company  and  the  city  concern- 
ing the  work  proposed  to  be  done  during  the  year 
has  led  to  mutual  concessions  with  the  result 
that  miles  of  streets  have  not  only  been  paved 
but  have  been  provided  with  modern  track  con- 
struction; and  without  this  understanding,  a 
botched  job  would  have  been  left  either  by  the 
failure  of  the  company  to  rebuild  tracks  when 
the  city  paved  or  the  failure  to  pave  when  the 
company  relaid  tracks. 

Probably  the  most  important  question  that  the 
superintendent  of  streets  will  be  called  on  to 
solve,  is  the  form  of  rail  and  kind  of  paving  to  be 
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adopted  by  the  railway  company.  In  deciding 
such  a  (luestlon,  several  things  must  be  kept  In 
view.  If  a  superlntent  of  streets  In  a  small  town 
should  insist  that  a  new  railway  company,  desir- 
ing to  lay  a  tract  on  some  unimportant  street, 
should  furnish  the  most  Improved  form  of 
grooved  rail  and  pave  its  tracks  with  flrst-class 
granite  blocks,  he  would,  undoubtedly,  succeed 
in  putting  a  stop  to  the  construction  of  railways 
in  this  town,  and  the  public  would  be  the  sufferer 
thereby. 

If,  on  the  other  hand,  a  superintendent  of 
streets  in  a  large  city  should  allow  some  rich 
company  to  lay  a  center-bearing  rail  with  a  cob- 
blestone pavement  on  some  street  destined  to  be- 
come an  important  boulevard,  he  would  not  be 
fulfllling  his  duty  to  the  public  who  are  entitled 
to  be  protected  in  the  way  their  streets  are  used. 
Between  these  two  extremes  there  is  a  wide  path, 
and  it  is  impossible  to  formulate  any  hard  and 
fast  rules  that  would  apply  to  each  individual 
case.  The  solution  of  such  problems  can  be 
safely  left,  I  think,  in  the  hands  of  the  town  and 
city  officials  who  have  to  deal  with  them. 

In  order  to  give  some  light  on  the  subject,  I 
have  had  prepared  diagrams  showing  a  number 
of  rails  In  use  or  formerly  used  in  this  city  by  the 
West  End  street  railway.  The  sketches  and  data 
here  given  are  furnished  by  C.  S.  Sergeant,  gen- 
eral manager  of  the  West  End  Street  Railway 
Company. 

(Fig,  1.)  This  track  is  to  be  laid  at  the  side  of 
the  street  or  in  a  reservation;  on  cross  ties  vary- 
ing in  distance  from  three  to  four  feet  apart;  four 
feet  apart  being  sufficiently  near,  on  an  average 
track  with  small  size  cars;  and  built  In  that  way 


would  cost  about  $5,000  per  mile,  which  would 
Include  the  cost  of  the  average  amount  of  special 
work  and  a  rail  weighing  35  pounds  per  yard. 

This  rail  is  only  suitable  for  use  in  suburban 
streets  having  very  little  travel,  where  it  may 
be  laid  on  the  side  of  the  street,  or  in  grass  reser- 
vations in  the  middle  of  main  boulevards  where 
there  is  no  carriage  travel. 

(Fig.  3.)  This  shows  type  of  rail  which  was 
considered  the  best  for  horse  cars,  and  used  ex- 
clusively until  within  eight  years.  This  rail  is 
laid  on  a  stringer  5x8  inches— stringers  laid  on 
ties  about  five  feet  apart,  and  with  a  |  inch  thick 
steel  plate  10  Inches  long  under  the  rail  joint; 
spiked  to  the  stringer  with  a  common  spike.  This 
track    including   the   average    amount  of  special 
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work  would  cost  about  $8,000  per  mile  not  includ- 
ing paving.  The  rail  would  weigh  50  pound?  per 
yard.  This  rail  is  unsuitable  to  lay,  owing  to  the 
dlflioulty  01  keeping  It  in  position  on  the  stringer: 
the  rail  invariably  becomes  loose  in  a  short  time, 
owing  to  the  rail  fastenings  drawing  away  from 
the  stringer. 

(Fig.  3.)  The  center  bearing  tram  rail  which 
about  15  years  ago  was  considered  the  best  on 
account  of  its  durabilit3',  will  weigh  about  45 
pounds  to  the  yard.  The  sub-construction  is  the 
same  as  the  commDu  tram  rail.  This  rail  is  not 
being  rolled  by  an}' concern  at  the  present  time. 
This  rail  is  unsuitable  to  use  under  any  circum- 
stances. 

(Fig.  4.)  This  represents  the  earliest  form  of 
girder  rail  for  street  railroads.  It  is  at  once  to  be 
seen  that  the  advantage  of  this  type  of  rail  over 
the  common  tram  is  in  the  fact  that  the  fastenings 
are  underneath  the  surface  and  not  subjected  to 
the  wear  of  street  travel.  This  rail  is  laid  on  a 
stringer  4x0  inches— stringers  laid  on  ties  four 
feet  ap.art.  The  base  of  the  rail  Is  notched  on  the 
outside  to  admit  the  use  of  spikes,  holding  it  to 
the  stringer.  The  fastening  for  this  type  of  rail 
was  a  small  four-hole  fish  plate,  and  was  the  weak 
point  in  the  rail.  This  track  would  cost  about 
$9,000  per  mile  with  the  average  amount  of  spe- 
cial work,  not  including  paving.  The  rail  is  not 
being  rolled  at  the  present  time.  This  rail  is  un- 
suitable to  use  where  there  is  any  heavy  teaming, 
as  It  Is  impossible  to  keep  the  paving  stone  in  po- 
sition on  the  Inside  of  the  rail.  The  stones  along 
the  Inside  of  the  rail  become  tipped  and  worn, 
and  a  dangerous  groove  forms  alongside  the 
rail. 

(Fig.  5.)  This  represents  the  next  advance  in 
girder  rail  track,  which  gives  a  tram  three  inches 
wide,  and  is  considered  by  teamsters  an  advantage 
to  heavy  teaming.  The  rail  Is  six  Inches  high 
with  a  four-inch  base;  it  is  laid  on  a  stringer  4Jx5, 
and  the  stringer  on  ties  four  feet  apart — fastened 
at  first  with  a  fish  plate,  but  later  with  the  thlrty- 
six-lnch  girder  joint  and  thirteen  bolt5.  The 
West  End  Street  Railway  Company  has  put  in 
some  six  thousand  of  these  joints  in  the  last  two 
years,  and  so  far  as  is  known  none  of  them  have 
as  yet  given  out.  This  form  of  track  will  cost, 
laid  with  the  girder  joint,  abjut  $11,000  per  mile, 
exclusive  of  special  work  or  pivlng.  The  rail 
will  weigh  78  pjunds  per  yard. 

(Fig.  0)  This  represents  a  type  of  rail  which 
has  been  laid  in  a  few  places  in  the  congested  dis- 
trict of  Boston,  ordered  especially  for  these  places 
by  the  superintendent  of  streets.  The  particular 
feature  of  this  rail  Is  the  grooved  form  of  head, 
which  can  be  used  only  in  streets  kept  scrupu- 
lously clean,  and  over  which  there  is  a  large 
amount  of  car  travel.  In  other  places  there  would 
be  great  trouble  from  the  groove  filling  up  with 
lee  and  dirt.  This  rail  is  laid  with  a  welded  chair 
or  foot,  three  feet  apart  on  ties,  with  a  channel 
bar  joint  which  admits  the  use  of  two  rows  of 
bolls,  eight  In  number.  The  base  of  this  rail  is 
not  being  rolled  now.  The  estimated  cost  of  con- 
struction per  mile  is  $13,000  not  Including  special 
work  of  paving.  The  weight  of  the  rail  is  88 
pounds  per  yard. 

While  railroad  officials  are  a  very  intelligent  set 
of  men,  it  must  be  remembered  that  they  are  look- 
inc  out  for  the  interest  of  their  roads,  and  what 
they  recommend  takes  Into  consideration  the  In- 
terest of  the  road  only.  To  cite  an  Instance:  I 
was  Informed  by  an  ex-olliclal  of  the  West  End 
street  railway  that  If  I  Insisted  on  putting  down 
on  Washington  street  the  grooved  rail  shown  In 
Fig.  0  the  West  End  Street  Hallway  Company 
might  as  well  shut  up  shop,  as  it  could  not  run 
on  such  a  rail  in  winter.  Nevertheless,  the  rail 
was  put  down  and  gives  the  greatest  sillsfacllon 
to  the  public,  and  no  fault  with  the  rail  has  since 
been  found  by  the  railway  company. 

As  above  staled,  the  quesllon  of  rail  and  paving 
must  be  decided  In  each  locality  according  to 
local  circumstances.  In  Hoslon,  It  has  come 
down  U)  a  comparatively  simple  matter.  The 
railway,  owing  to  Its  heavy  cars,  has,  for  Its  own 
prolecilon,  been  obliged  to  adopt  a  deep  girder 
rail,  thus  doing  away  with  the  various  forms  of 
patent  rail  Invented  by  each  successive  manager 
of  ihe  road  on  his  accession  Uj  olllce.  The  girder 
rail  has  a  head,  such  as  shown  In  Fig.  .'i,  or  else 
Fl){.  0.  Providing  a  stre'H  Is  a  down-town  busi- 
ness street,  devoted  to  heavy  teaming,  the  com- 
pany Is  allowed  to  put  In  Ihe  rail  shown  In  Fig.  5. 
This  Is  on  the  theory  that  teamsters  with  heavy 
teams  Invariably  prefer  to  travel  with  one  wheel 
on  Ihe  rail,  and  If  they  choose  to  seek  the  mil,  It 
Is  Iheir  own  fault  If  Its  form  Is  not  such  as  to  bi 
Uic  motl  Convenient  to  crosi  ov.sr.  This  rail  is 
also  allowed  In  wide  suburban  streets  where 
carriage  travel  !s  amply  accomodaUid  on  Ihe  side 
of  the  track.  On  such  streets,  If  carriages  r"'rslsl 
In  seeking  the  rails,  It  Is  their  own  fault  If  the 
form  of  the  rail  has  not  been  designed  for  their 
use  alone.  <Jn  boulevards,  or  retail  streets  In  the 
business  sccllan  where  there  Is   not   much    heavy 


teaming,  but  where  the  travel  is  confined  to  light 
carriages,  the  form  of  rail  shown  in  Fig.  li  is  pre- 
scribed. This  is  the  best  form  yet  designed  for 
the  minimum  obstruction  to  travel.  Carriage 
wheels  can  cross  this  track  with  ease  and  the  fact 
that  the  paving  on  ihe  inside  of  the  rail  is  at  the 
same  height. as  on  the  outside,  which  is  not  the 
case  with  the  rail  shown  in  Fig.  5,  Is  a  great  ad- 
vantage. It  must  be  understood  that  the  railway 
olHcials  strongij'  object  to  the  use  of  the  grooved 
rail.  This  is  not  so  much  on  account  of  the  first 
extra  cost  as  on  account  of  the  alleged  extra  wear 
on  car  wheels  owing  to  the  narrow  groove,  and 
also  the  Increased  power  required  to  propel  the 
car.  It  is  also  claimed  by  the  railway  oHiclals 
that  the  rail  is  more  difficult  to  clear  of  snow  and 
ice. — Good  Roads. 


C    T.  YEBKES  ON  TRACK  ELEVATION  IN 
CHICAGO. 


C.  T.  Yerkes,  president  of  the  North  and  West 
Chicago  Street  Railroad  Companies,  has  addressed 
the  following  letter  to  Mayor  Hopkins  of  Chicago 
expressing  his  readiness  to  cooperate  in  the  Mat- 
ter's effort  to  secure  the  elevation  of  steam  rail- 
road tracks  in  Chicago: 

Hon.  John  P.  Hopkins,  Mayor  City  of  Chicago— />(;«;■  Sir: 
Referring  to  the  subject  of  grade  crossings,  which  you 
have  BO  much  at  heart,  I  wish  to  assure  you  that  X  am  in 
hearty  sympathy  with  your  efforts  to  elevate  the  numerous 
steam  railroad  tracks  now  crossing  the  streets  and  avenues 
of  the  city  at  many  points,  some  of  the  said  streets  being 
occupied  by  street  rillroad  tracks.  I  fully  realize  the 
necessity  of  a  speedy  abolition  of  the  grade  crossing,  and 
every  movement  la  that  direction  will  have  my  hearty 
cooperation  and  all  reasonable  assistance  on  the  part  of 
the  companies  I  represeat.  And  if  the  project  of  elevat- 
ing the  steam  railroid  tracks  crossing  our  tracks  was  suf- 
ficiently advanced  to  determine  whether  the  crossings  of 
our  liaes  above  grade  will  be  accoaipllshed  with  or  with- 
out a  depression  of  the  streets,  and  in  case  of  a  depression 
what  the  probible  character  of  the  depth  of  the  subways 
will  be,  I  would  readily  consent  to  your  proposition  so  to 
amend  the  ordinancB  now  uader  consideration  by  you  as 
to  impose  up  5a  our  companies  a  liberal  payment  towards 
costs  to  the  city  incideat  to  the  elevatloa  of  those  tracks. 
But  at  the  preseat  time  I  am  uaable  to  judge  to  what  ex- 
tent our  roads  will  be  bsaeSted  by  the  proposed  elevatloa, 
aad  to  what  iucoavenience  we  may  be  exposed  in  the 
operation  of  our  lines,  aad  itappeirs  also  that  you  are  un- 
able to  give  me  that  Information.  It  is,  therefore,  utterly 
impossible  now  to  express  in  dollars  and  cents  the  amount 
which  may  fairly  be  expected  from  these  companies* 
While  I  could  not  at  thts  time  accept  any  ordinance  bind- 
ing the  companies  to  the  layment  of  any  fixed  sum  in  the 
absence  of  any  taaglble  data  coaccraing  the  plan  of  eleva- 
tion, and  while  I  also  caaaot  admit  any  lesjal  liability  on 
the  part  of  the  companies  to  make  any  payment  whatever, 
I  desire  to  assure  you  and  through  you  the  City  Couacil  of 
the  City  of  Chlcigo  thiti  whenever  the  elevatloa  of  any 
of  the  steam  railroad  tracks  now  crossing  our  lines  shall 
be  accomplished,  we  shall  voluntarily  and  cheerfully  make 
liberal  contrlbatioas  in  proportion  to  the  beuefits  to  be 
derived  by  us  from  the  abolitioa  of  grade  crossings. 

Chicago,  April  30,  1894. 


SALE  OF  THE  KEOKUK  ELEOTKIO  RAILWAY. 


The  electric  street  railway  of  Keokuk  la.,  was 
sold  In  accord'tnce  with  an  order  of  court  on  April 
28.  The  purchaser  was  J.  C.  Hublnger  who  bid 
$10,000  for  the  property.  The  sale  was  made  on 
the  foreclosure  of  a  mortgage  for  $85,000  held  by 
the  American  Trust  Company  of  Boston.  The 
bid  was  not  over  one-fifth  of  the  alleged  valueof 
the  properly,  and  was  $500  less  than  the  amount 
of  preferred  claim)  inchidlng  taxes,  receivership 
expenses  etc.  The  bondliolders  will  not  realize 
anything. 

The  purchaser  of  the  road  slates  that  If  he  Is 
granted  a  favorable  franchise  by  the  city  the 
operation  of  Ihe  road  will  bo  resumed  imme- 
diately. Since  the  railway  has  been  In  the  hands 
of  the  receiver  It  has  not  b2en  operated. 

NEW  ENGLAND  NOTES. 


(From  Our  SiiocM  /lostnn.  Oorrenjwndenl.) 

RAit.WRiiOBn -The  Thomson  Electric  Weld- 
ing Company  :)l  Ijynn,  has  recently  shipped  a 
motor  dynamo  car  lo  lirooklyn,  N.  Y.  ll  was 
bulll  for  Ihe.lohnson  (Jompany,  i)f  .lohnslown,  I'a., 
an'l  will  he  used  In  l!rool<lyn  by  the  eleclrlcal  de- 
partment of  the  .Johnson  Ciimpany  for  wc-liling 
Hlri'<-t  car  rails  fur  thi>  Nassau  lOii'Ctric  Cnmiiany. 
Tin;  Welding  Compmy  is  working  on  other  ma- 
chines of  the  same  type. 


Underground  Wires. — As  we  have  previously 
announced,  the  board  of  aldermen  of  this  city  or- 
dered the  West  End  Railway  Companj'  to  place 
all  its  feeder  and  return  wires  underground,  and 
caused  many  loud  comments  to  be  heard  as  to  the 
reason  why  all  other  electric  wires  should  not  go 
underground  in  like  manner.  Public  opinion,  ad- 
versely expressed  about  such  unwarrantable  dis- 
crimination, appears  to  have  had  weight  with  the 
aldermen  for  on  Monday  of  this  week  they  passed 
an  order  compelling  the  Boston  Electric  Company 
and  the  Western  Union  Telegraph  Company  to 
remove  all  their  overhead  wires  throi'ghout  cer- 
tain districts  before  November  15  next.  A  simi- 
lar order  was  passed  bearing  upon  the  New  Eng- 
land Telephone  &  Telegraph  Company's  wires. 
An  amendment  was  attached  to  each  of  the  above 
orders  that  the  several  companies  shall  construct 
one  conduit  for  wires  for  the  city  of  Boston  de- 
partments free  of  charge. 

The  Rapid  Transit  Movement  in  this  city,  so 
far  as  its  solution  by  the  construction  of  a  sub- 
way is  concerned,  appears  to  be  about  dead.  Most 
elaborate  plans  had  been  prepared,  several  differ- 
ent styles  of  underground  railways  had  been  dis- 
cussed, estimates  had  been  prepared  and  the  let- 
ting of  contracts  was  being  talked  about.  Mon- 
day of  this  week  the  question  came  up  early  In 
the  day  before  the  state  legislative  committee, 
and  after  being  again  discussed  a  vote  was  taken 
which  proved  a  surprise  to  many.  The  result 
showed  a  majority  against  the  subway  project, 
and  when  the  second  vote  was  taken  the  majority 
again  rejected  the  bill  in  favor  of  an  elevated 
road.  The  votes  stood  10  to  5.  This  result  made 
the  promoters  of  the  Meigs  elevated  railway  sys- 
tem quite  jubilant.  Of  course  the  outcome  of  the 
voting  by  the  legislative  committee  did  not  bind 
them  to  any  particular  elevated  system.  The 
Meigs  people,  however,  secured  a  charter  In  1884 
for  the  construction  of  a  road  between  Boston  and 
Cambridge,  and  they  h.ave  always  felt  sanguine 
that  when  the  time  arrived  for  finally  deciding 
the  question,  their  system  would,  without  doubt, 
be  the  one  selected.  They  claim  to  have  unlim- 
ited capital  available,  and  are  in  a  position  to  be- 
gin the  work  of  construction  just  as  soon  as  a 
charter  may  be  granted  them.  Meantime,  how- 
ever, the  representatives  of  the  Mack,  White  and 
Boynton  systems  are  urging  their  claims  and  are 
equally  sanguine  of  ultimate  success. 


FINANCIAL  DEPARTMENT. 


Eastern  Stock  and  Bond  Market. 


(Frotn  Our  Wall  Street  Correspondent.) 

Increased  Demand: — There  is  an  enormous 
amount  of  capital  lying  idle  at  this  center,  and 
the  results  of  its  endeavors  to  find  safe  invest- 
ment has  resulted  In  keeping  up  the  demand  for 
for  such  traction  stoolc  and  bonds  as  are  of  a  purely 
investment  character.  But  of  recent  da3'S— in 
fact,  ever  since  the  Stock  Exchange  has  lent 
recognition  to  this  class  of  securities  by  listing 
some  of  them — a  speculative  tone  has  developed 
that  must.  In  view  of  the  vastness  of  the  various 
traction  companies,  result  in  as  great  activity  at 
this  center  as  has  marked  the  course  of  traction 
stock  quotations  in  Chicago  and  Philadelphia. 
As  a  result  of  this  new  sentiment  some 
attention  has  been  given  to  the  low  priced  spe- 
cialties like  Long  Island  traction,  which  prominent 
commission  houses  are  buying  largely  In  broken 
lots,  New  Orleans  Traction,  North  Shore  Traction 
and  even  the  higher  valued  Metropolitan  Traction 
securities. 

TinuD  AvRNUK  IvAiLROAD  STOCK  Continues  the 
chief  source  of  local  Inierejl  and  the  demand 
from  investment  sources  for  stock  of  this  company 
continues  unabated,  and  the  favor  with  which 
investment  sources  regard  this  stock  Is  not  Ill- 
advised,  as  the  company  keeps  on  making  arrange- 
ments in  a  way  that  promises  further  big  in- 
creases in  earnings.  For  instance,  the  road  has 
just  arranged  with  the  Grand  and  Canitl  street 
lines  to  transfer  passengers  east  and  west  from  the 
crossings  on  the  Bowery.  Between  Grand  and 
Canal  streets  west  of  the  Bowery  Is  the  heart  of 
thi!  Importing  and  dry  goods  districts  of  New 
York,  and  any  number  of  business  men  ami  clerks 
wild  are  now  obliged  either  to  walk  over  from  the 
Bowery  to  Broadway  or  pay  an  extra  fare,  will 
now  take  the  cable  car  down  Third  Avenue  and 
be  enabled  thereby  In  reach  the  business  district 
without  extra  charge.  The  cable  system  is  now 
getting  into  perfect  running  order  and  faster  time 
is  being  made  I'very  day.  The  Intnsfer  liooks 
close  May  Isl,  for  dividend  purposes;  the  Third 
Avenue  Railroad  Comjiany  never  declar(!S  Its  divi- 
dends III!  after  the  books  are  closed,  but  rumor 
has  It  that  1  per  cent,  will  be  declared  this  time. 
The  Hlnck  Is  nciw  175  hid,  17H  asked. 

Tiiic  IjiHTiNd  ON  TiiH  New  York  Stock  Ex- 
cnANOE  of  $1,. 500,000  Improvement  mortgage  40- 
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year  5  per    cent,  bonds    of    the  Atlantic  Avenue 
Railroad  Company  enables  one,  by  means  of  the 
statistics  furnished  by  the  company  to  the  govern- 
ors of  the  Stock  Exchange,  to  obtain  an  insight  Into 
the  financial  status  of  the  Brooklyn  Traction  Com- 
pany which  controls  the  Atlantic  Avenue  road.  The 
directors  first  give   a  liistory  of   the  road  and  its 
various  alliances  and  consolidations.     All  this  is 
a  matter  of  reoDrd;  suffice  to  say,  the  ten  lines  of 
railway  owned  and   controlled  by    the  Brooklyn 
Traction    Company    now    consist  of  55  miles    of 
single  track,  all  operated  by  electricity,  with   the 
exception    of    the    Brooklyn  and   Jamaica  road, 
which  is  leased  to  the  Long  Island  Railroad  Com- 
pany on  a  basis    that    made    a    net  return  to  the 
Brooklyn    Traction      Company      for     the    fiscal 
year   ending    February   36,    1894,    of  $53,130,81. 
In     the      figures      furnished       to      the      Stock 
Exchange   the    real    estate,      including     power 
houses,     etc.,     is     valued      at     $1,789,134,     of 
which       $400,000       worth      is       unencumbered 
and     available    for     sale.        The    capital    slock 
of  the  company  is  $3,000,000,  shares  being  $50  par 
value.     They  are  not  quoted   in    the    market,  as 
they    are    practically   all  jwned  by  the  Brooklyn 
Traction  Company.     The  bonded  Indebtedness  of 
the  company  consists  of    $3,000,000    consolidated 
gold  5  per  cent,    mortgage    bonds,    due    1931,    of 
which  $1,405,000  are  outstanding   and    $1,595,000 
are  retained  by   the  Brooklyn  Traction  Company 
to  take  a  similar  amount    of    prior  bonds  falling 
due  between  May  1,  1894,  and  October  1,  1909.   In 
addition  to  these  $3,000,000  bonds  are  the  $1,500,- 
000  Improvement  bonds  just  listed,    making    the 
total  bonded  indebtedness  $4,500,000.      There  are 
no  real  estate,  equipment  or  other  bonds  except  as 
just  stated.     Net  earnings  of  the  company  for  the 
six  months  ending  December  31,  1893,  were  $143,- 
375,  and  the  surplus,  after  all  charges,   was  $75,- 
308.     The  balance  slieet  figures   the  roads,  fran- 
chises, etc.,  at  $3,871,718,  cars  and   equipment  at 
$757,153,  materials  and  supplies  at  $16,514,  stocks 
and  bonds  of  other  companies  at  $1,395,643,  horses 
and  harness  at  $7,478,  real  estate  at  $l,789,134,bllls 
and  accounts  receivable   at   $81,868.     This,  with 
cash  on  hand  of  $303,904,  makes  the   total  assets 
as  of  April  1    $7,083,404.       Leaving    out    capital 
stock  and  bonded    indebtedness,  liabilities  consist 
of  bills  and  accounts  payable  amounting  to  $374,- 
393,  real  estate  mortgages  $109,500,  interest  pay- 
able $87,010,  and  profit  and   loss  $113,501.       The 
Improvement  bonds  just  listed  sell  at  95;   the  con- 
solidated 5s  bring  100. 

Bkoadwat  and  Seventh  Avenue  Bonds. — The 
Stock  Exchange  also  listed  this  week  $7,650,000  of 
the  Broadway  and  Seventh  Avenue  Railroad  Com- 
pany's first  consolidated  mortgage  5  per  cent.  50- 
year  gold  bonds,  due  1943.  The  entire  issue  is 
$13,500,000,  but  the  company  has  reserved  $4,850,- 
000  to  take  up  and  protect  the  underlying  bonds 
of  the  Broadway  and  Seventh  Avenue,  Broadway 
Surface  and  South  Perry  Railroad  Companies. 
In  making  application  to  the  Stock  Exchange  to 
have  these  bonds  listed,  the  directors  presented 
a  balance  wherein  liabilities  are  figured  as  fol- 
lows: Capital  stock,  $3,100,000;  5  per  cent,  first 
mortgage  bonds,  Broadway  and  Seventh  Avenue, 
due  January  1,  1904,  $1,500,000;  5  percent,  second 
mortgage  bonds,  Broadway  and  Seventh  Avenue, 
due  July  1,  1914,  $500,000;  cocsoUdated  mort- 
gage bonds,  $7,650,000;  accounts  piyable,  $398,- 
354;  total,  $13,148,354.  Assets  are  calculated  as 
follows:  Roadbed  and  superstructure,  $3,044,531; 
cable  appllances,$3,700,000;  real  estate,  $3,639,780; 
cable  buildings,  power  plants,  machine  shops  and 
fixtures,  $1,350,000;  all  other  buildings  and  fixt- 
ures, $1,153,616;  horses,  cars  and  all  other  equip- 
ment, $661,430;  total,  $13,148,354,  Earnings  over 
operations  for  1893  were  $835,185,  and  the  surplus 
over  taxes,  rentals,  etc  ,  was  $647,631.  The  new 
bonds  sold  to-day  at  107. 

Other  Securities. — Outside  of  the  companies 
treated  of  in  the  above  paragraphs  very  little  of 
value  has  developed  the  last  ten  days.  So  far  as 
the  local  end  of  the  Metropolitan  Traction  Com- 
pany is  concerned  (Its  stock  closed  to-day  118 
asked),  some  good  buying  Is  noticeable.  Then 
there  Is  a  report  that  it  has  secured  control  of  the 
Forty-second  street  line,  but  the  report  is  so  far 
only  in  the  rumor  stage.  Work  on  the  Lexing- 
ton avenue  cable  line  is  progressing  very  rapidly. 
At  the  present  rate  the  line  will  be  laid  before 
summer  is  over.  The  Columbus  avenue  cable 
line  is  finished  from  Fifty-ninth  street  to  Ninety- 
third  street,  and  horse  cars  are  being  run  over  the 
finished  portion.  Investment  brokers  also  report 
a  demand  for  securities  of  the  Bulfalo,  Rochester 
and  Columbus,  O.,  street  railway  companies. 
These  are  concerns  all  furthered  by  Eastern  capi- 
tal. Inquiry  Is  also  made  to  some  degree  for  Newark 
Traction,  which  Is  said  to  be  doing  an  enormous 
business  on  Its  Jersey  City-Newark  line. 

The  Philadelphia  Market  has  been  oompara- 
llvely  dull.  No  new  Increases  of  capital  nor  of 
dividends  nor  further  consolidations  are  talked 
of  and  stocks  are  for  the  moment  quiet  after   the 


razzle-dazzle  of  the  past  three  weelis.  It  is  stated 
that  Messrs.  Widener  and  Elklns,  of  Metropolitan 
and  Philadelphia  Traction  fame,  are  at  the  head 
of  the  Pennsylvania  Traction  Company,  which 
threatens,  to  judge  from  the  number  of  roads  and 
franchises  one  hears  it  has  obtained  control  of,  to 
become  one  of  the  most  gigantic  consolidations  of 
electric  railway  interests. 

Q,uarterly  Report. — For  the  quarter  ending 
March  31,  the  Dry  Dock,  East  Broadway  and 
Battery  Railroad  Company  of  New  York  reports: 
Gross  earnings  $140,884;  operating  expenses  $119,- 
884;  other  income  $1,709;  fixed  charges  $33,035; 
loss  from  operations  $9,336;  cash  on  hand  $16,407; 
profit  and  loss  deficiency  -$38,897.  The  stock  of 
the  road  Is  quoted  at  130  bid,  135  asked. 


Financial  Notes. 


Omaha,  ^eb. — The  Sherifi'  levied  upon  the  street 
cars  of  the  Omaha  Horse  railway  Company  on 
April  37  to  satisfy  the  judgment  obtained  by  Matt 
Clair,  now  Postmaster  of  North  Piatt,  for  personal 
injuries.  Clair  sued  for  $35,000  and  got  a  judg- 
ment for  a  little  over  $5,000.  The  case  was  ap- 
pealed, and  some  weeks  ago  affirmed.  All  the 
cars  In  sight  at  the  corner  of  Sixteenth  and  Par- 
nam  streets  were  attached  and  stopped,  and  as 
the  corner  Is  a  crossing  point  for  two  of  the  main 
trolley  lines  in  the  city  the  blockade  soon  assumed 
serious  proportions. 

The  Annual  Meeting  of  the  Westlnghouse  Electric 
&  Manufacturing  Company  will  be  held  at  Pitts- 
burgh on  Wednesday,  May  16  next.  The  transfer 
books  close  on  May  7,  and  will  re-open  May  17. 


NEWS   OF   THE   WEEK. 


Chicago,  III.— The  commissioner  of  public  works 
nas  approved  the  plans  of  the  Northwestern 
Elevated  Railway  Company  and  work  may  now 
be  commenced  on  any  part  of  the  line  from  Mon- 
roe street  to  North  avenue.  The  plans  were 
found  acceptable  to  the  City  Engineers.  The 
structure  is  much  lighter  than  that  of  the  Alley 
"L"  and  more  sightly.  The  posts  are  placed  in 
the  longitudinal  direction  44  feet  7  Inches,  and  in 
the  cross  section  13  feet  apart.  They  are  of  steel 
bridge  work  construction  and  extend  a  clear  dis- 
tance of  14  feet  before  the  lowest  beam  of  the 
track  structure  Is  reached.  This  track  structure 
extends  nearly  five  feet  further.  The  posts  are 
placed  in  concrete  foundation  five  feet  deep. 
The  structure  will  bear  two  tracks.  It  will  be 
placed  In  position  by  the  American  Railway  Con- 
struction Company.  The  route  may  not  be 
changed  except  with  permission  of  the  council. 
If,  therefore,  the  company  falls  to  secure  from 
the  government  the  right  to  construct  a  bridge 
across  the  river  between  Wells  and  La  Salle 
streets.  It  mast  appeal  to  the  council  to  be  allowed 
to  change  its  route. 

Kansas  City,  Mo. — The  county  commissioners  of 
Wyandotte  county,  Kan  ,  have  granted  a  fran- 
chise for  the  construction  of  an  electric  road  from 
the  state  line  to  Merrlam  Park,  to  the  Kansas 
City,  Rosedale  &  Merriam  Park  Electric  Railway 
Company.  The  new  road  must  be  constructed 
within  one  year,  and  when  completed,  will  con- 
nect with  the  Metropolitan  system  of  Kansas 
City. 

Easton,  Pa. — A  company  has  been  organized  at 
Bangor  to  build  an  electric  railway  between  the 
Delaware  Water  Gap,  Bangor,  Pen  Argyl,  Wind 
Gap  and  Saylor's  Lake.  The  parties  interested  In 
this  enterprise  are:  A.  O.  Allen,  of  Portland, 
William  Bray,  of  East  Bangor,  Chas.  Shuman, 
Thomas  Seem,  William  Wlnsboro,  G.  W.  Mackey, 
of  Bangor;  Richard  Jaciison,  Jr.,  and  Wm.  Tur- 
ner, of  Pen  Argyl. 

Lynn,  Mass. — The  report  published  about  im- 
pending changes  in  the  managment  of  the  Lynn 
&  Boston  Street  Railway  Company  is  positively 
denied.  General  Manager  Foster  said  there  was 
no  truth  in  the  report  that  Mr.  Breed  is  to  retire 
from  the  presidency  or  that  there  are  to  be  any 
changes  in  superintendents,  general  manager  or 
other  otticlals. 

Oshkosh,  Wis. — Indianapolis  capitalists,  acting 
through  their  agent,  Mr.  Allen,  have  bought  the 
existing  street  car  line,  while  Jas.  K.  Tillotson,  of 
Toledo,  has  applied  to  the  council  for  a  franchise 
to  build  another  line.  Mr.  Tillotson  agrees  to 
have  fin  miles  of  line  completed  by  January  1, 
1896.  He  also  agrees  to  run  cars  from  6  A.  M.  to 
11  p.  M. 

Worcester,  Mass  — H.  S.  Matthews,  division 
superintendent  of  the  Worcester  &  MlUbury 
Street  Railway  Company,  has  tendered  his  resig- 
nation, to  take  effect  on  April  38.  He  has  accepted 
a  position  with  the  Worcester  Construction  Com- 
pany, and  will  have  charge  of  the  overhead  work 
for  the  concern  during  the  coming  season. 


Ann  Arbor,  Mich. — No  cars  have  been  operated 
since  the  burning  of  the  car  barns  last  January. 
The  bondholders  of  the  Ann  Arbor  Electric  Street 
Railway  Company,  represented  by  J.  B.  Corliss  of 
Detroit,  are  making  an  effort  to  open  the  road 
once  more  for  traffic.  Unless  some  agreement  Is 
reached,  a  receiver  will  be  asked  for. 

New  York  City.— The  construction  of  the  Metro- 
politan company's  cable  road  extension  on  Lex- 
ington avenue  Is  being  vigorously  pushed.  A 
good  deal  of  difficulty,  however,  has  been  met 
with,  due  to  the  large  amount  of  blasting  neces- 
sary in  laying  the  conduit  through  the  almost 
solid  rock  in  that  section  of  the  city. 

Portland,  Ore.— The  cir  barn  of  the  City  & 
Suburban  Company  of  Portland,  Ore.,  was  burned 
last  week  and  property  valued  at  $5,500,  was  de- 
stroyed. Seven  cars  were  In  the  building  at  the 
time  but  four  were  saved.  The  fire  was  said  to 
have  originated  from  a  defective  electric  light 
wire. 

Sioux  City,  la. — The  Sioux  City  street  railway 
property  was  sold  to  the  bond  holders  April  30 
under  foreclosure  to  satisfy  a  judgment  of  $578,- 
000.  The  purchasers  are  nearly  ali  Phlladelphl- 
ans  and  will  organize  a  company  to  operate  the 
line  at  once. 

Philadelphia,  Pa.— The  Tenth  and  Eleventh  street 
line  of  the  Electric  Traction  Company  is  now  In 
operation.  The  company  expects  to  start  the 
Chestnut  and  Walnut  street  line  In  about  five 
weeks. 

Detroit,  Mich. — At  the  last  meeting  of  the  city 
council  another  street  railway  ordinance  was 
adopted,  the  leading  feature  of  which  was  a 
clause  providing  that  eight  tickets  should  be  sold 
for  twenty-five  cents. 

San  Diego,  Cal. — The  Electric  Railway  Company 
has  been  granted  a  franchise  for  an  extension  of 
the  present  horse-car  line  on  D  street  to  Twenty- 
second  street.  The  work  is  to  commence  at  once, 
the  material  and  gauge  to  be  such  that  electric 
cars  can  be  used  at  some  future  day. 

Springfield,  Mass. — The  stockholders  of  the 
Springfield  Street  Railway  Company  have  voted 
In  favor  of  extending  the  line  through  Long- 
meadow  to  meet  the  proposed  ThompsonvlUe  line 
and  north  through  Chloopee  Falls  to  Wllllmansett 

Springfield,  Mass. —A  new  electric  line  is  pro- 
prosed  from  ThompsonvlUe,  Ccnn  ,  to  Holyoke, 
Mass.,  by  way  of  Springfield.  The  Chicopee  road 
is  also  constructing  an  extension  to  Holyoke. 

New  York,  N.  Y. — A  resolution  has  been  passed 
by  the  aldermen  giving  the  Sixth  Avenue  Rail- 
road Company  the  right  to  lay  tracks  on  Lenox 
avenue  from  110th  street  to  the  Harlem  River. 

Lancaster,  Pa. — The  employes  of  the  street  rail- 
way company  have  organized  the  Pennsylvania 
Traction  Company  Relief  Association.  The  as- 
sociation has  so  far  56  members. 

Duluth,  Minn. — The  new  Bain  motor  manufac- 
tured by  the  Great  Western  Electrical  Company, 
has  been  tested  on  the  street  railway  and  its  work: 
Is  said  to  be  highly  satisfactory. 

Appleton,  Wis. — An  electric  railway  is  to  be  built 
from  Neenah  to  Kaukauna  by  way  of  Appleton. 
If  the  county  board  grants  a  franchise  work  will 
be  begun  within  ninety  days. 

Tama,  la. — Work  on  the  electric  railway  Is  pro- 
gressing rapidly  and  It  is  expected  that  the  con- 
nection of  Toledo  and  Tama  by  the  electric  line 
will  be  celebrated  on  July  4. 

Fort  Wayne,  Ind.— A  petition  has  been  circulated 
of  late  asking  the  street  railway  company  to  con- 
struct a  belt  line  on  Hufl'man  street,  St.  Mary's 
Avenue  and  Van  Buren  street. 

Leavenworth,  Kan. — The  contract  for  the  installa- 
tion of  engine  and  boilers  in  the  street  railway 
power  house  has  been  awarded  to  the  Sioux  City 
Engine  &  Iron  Works. 

Stroudsburg,  Pa.— The  Mt.  Mlnsl  Electric  Rail- 
way Company  has  been  Incorporated  with  a  capi- 
tal stock  of  $135,000. 

Ashland,  Ky. — Work  on  the  Ashland  and  Catletts- 
burg  electric  railway  will  be  begun  at  once. 


PERSONAL,. 


Alex  Lewis,  who  has  for  some  time  been  located 
in  Chicago  as  the  western  representative  of  the 
Curtis  Electric  Manuficturing  Company,  has  sev- 
ered his  connection  with  the  Curtis  company.  He 
has  located  In  Cincinnati,  where  he  expects  to 
handle  street  railway  material  for  which,  how- 
ever, his  plans  are  not  yet  definitely  completed. 

Charles  V.  Weston  read  a  pipar  before  the  West- 
ern Society  of  Engineers  on  Wednesday  of  this 
week  on  tiie  new  tunnel  of  the  West  Chicago 
Street  Railway  Company  The  opening  of  this 
tunnel  for  regular  traffic  was  noticed  In  our 
columns  last  week. 
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Elmer  A.  Sperry,  of  the  Sperry  Electric  Railway 
Company,  Cleveland,  Ohio,  was  a  visitor  in  Cbi- 
oago  this  week. 

B.  E.  Greene,  of  Electricity,  spent  several  days  in 
Chicago  this  week. 


TRADE  NOTES. 


Annual  Meeting.— As  an  evidence  that  times  are 
not  so  deplorable  as  they  are  said  to  be,  was  the 
satisfactory  meeting  of  the  stockholders  of  the 
.foseph  Di.xon  Crucible  Company  recently  held  at 
their  fine  offices  in  Jersey  City,  N.  J.  Out  of 
7,345  shares  7,315  votes  were  oast  for  the  same 
board  of  managers  that  has  conducted  the  affairs 
of  the  company  through  its  years  of  prosperity. 
The  vote  was  the  largest  ever  cast  and  it  was  a 
decided  compliment  to  the  members  of  the  board 
as  were  also  the  remarks  of  some  of  the  largest 
stockholders.  The  board  consists  of  E.  P.  C. 
Young,  John  A.  Walker,  Daniel  T.  Hoag,  Richard 
Butler,  William  Murray,  Joseph  D.  Bedle,  Jerome 
I).  Gillett.  In  the  organization  of  the  board  E. 
P.  0.  Young  was  elected  president,  John  A. 
Walker  vice-president  and  treasurer,  George  E. 
Long  secretary.  The  Di.Yoa  Company  was 
founded  by  Joseph  Di.xon  in  1837,  and  organized 
as  a  stock  company  in   1808.     Its   manufactures 


are  graphite  products  of  all  kinds,  consisting  of 
plumbago  crucibles  for  melting  gold,  silver,  brass, 
etc.,  blacklead  retorts,  stove  polish,  graphite  for 
lubricating,  electrotypers'  graphite,  graphite  lead 
pencils,  graphite  paint,  and  graphite  prepared  in 
hundreds  of  ways  for  as  many  different  uses. 
Graphite  is  one  of  the  principal  forms  of  carbon. 
It  is  not  affected  by  heat  or  cold,  acids  or  alkalies 
and  is  therefore  one  of  the  most  useful  materials 
known  to  modern  industry  when  rightly  pre- 
pared. 

Phcenix  Poles. — The  Pha3ni.x  Poles  which  are 
adapted  for  use  on  street  railways  for  electric 
lighting,  telegraph  and  telephone  construction, 
and  for  signal  towers  on  railroads,  have  already 
been  adopted  by  a  number  of  electric  railways  for 
their  standard  construction.  Among  these  may 
be  mentioned  the  Lancaster  Traction  Company, 
Lancaster,  Pa.,  the  Camden  Horse  Railway  Com- 
pany, Camden,  N.  J.,  and  in  a  modified  form,  the 
poles  have  been  used  by  Mellioan  Brothers  in  a 
great  many  places,  notably  at  Pittsfield,  Mass., 
Pittsburgh,  Pa.,  and  Newark,  N.  J.  These  poles 
are  placed  on  the  market  by  the  Phrcnix  Bridge 
Company  of  Phcenixville,  Pa.  The  company's 
Chicago  office  Is  at  931,  The  Rookery. 

Kohler  Brothers,  who  are  well-known  in  Chicago 
and  the  West  as  the  representatives  of  the  Eddy 
Electric  Manufacturing  Company,  have  been  ap- 


pointed western  representatives  of  the  Walker 
Manufacturing  Company,  of  Cleveland,  Ohio. 
Their  territory  will  comprise  a  number  of  west- 
ern and  northwestern  states,  and  their  headquar- 
ters will  be  in  the  Monadnock  Block,  Chicago. 
This  is  the  territory  in  which  the  Walker  Com- 
pany's business  would  have  been  handled  by  J.  L. 
Barclay,  whose  death  has  made  the  appointment 
of  other  representatives  in  Chicago  necessary. 

The  Berlin  Iron  Bridge  Company,  of  East  Berlin, 
Conn.,  Is  putting  up  a  new  transfer  station  for  the 
Washington  &  Georgetown  Railroad  Company,  at 
Washington,  D.  0.  The  same  company  is  putting 
up  an  iron  and  steel  building  seven  stories  high, 
for  James  Pettit  of  New  York  City.  The  Bato- 
pllas  Mining  Company  of  Chihauhau,  Mexico,  has 
placed  an  order  for  four  iron  buildings  and  four 
bridges  with  the  Berlin  Company.  These  build- 
ings are  to  be  shipped  by  steamer  to  Galveston, 
Tex.,  from  there  by  rail  to  the  Interior  of  Mexico, 
where  they  'must  be  carted  a  distance  of  100 
miles  on  mule  back  up  into  the  mountains. 

The  Electrical  Installation  Company,  of  which  L.  E. 
Myers  is  general  manager,  has  closed  a  contract 
for  the  complete  overhead  equipment  of  the  En- 
glewood  &  Chicago  electric  road.  The  tracij 
work  on  this  line  began  last  week.  When  com- 
pleted, the  entire  system  will  comprise  47  miles  of 
track. 


RECORD  OF   STREET    RAILWAY   PATENTS. 


Patents  Issued  April  24,  1894. 


518,642.     Car-Wheel  Fender.    Sylvester    A.    Breen, 
Alexandria,  Va.     Filed  November  33,  1893. 
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NO.    518,693. 

A  wheel-feuder  aud  Bafety-attachment  for  cars,  cousist- 
iDg  of  a  frame  extending  the  length  of  the  car  and  having 
extensions  running  under  the  steps  oC  the  car;  hinges  to 
support  the  frame  having  hinge  bars  wherein  the  frame 
has  longitudinal  play,  a  bar  secured  behind  and  parallel 
with  the  lower  bar  of  the  frame,  and  springs  between  the 
said  bar  and  the  lower  bar  of  the  frame. 


NO.    518,695. 

518,693.     Controlling    Switch    for    Electric    Railways. 

Pbtlip   Lant^e,  Newark,  N.    J.,  and    Benjamin 


G.  Lamme,  Pittsburgh,  Pa.,  assiscnors  to  the 
Westlnghouse  Electric  and  Manufacturing 
Company,  Pittsburgh,  Pa.  Filed  February  35, 
1893. 

This  is  a  method  of  controlling  electrin  vehicles  provided 
with  two  motors,  which  consists  in  the  following  steps:  — 
Connecting  said  motors   in   Kcries;  establishing    a  shu  n 
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NO.   518,781. 

around  one  of  said  motors;  decreasing  the  resistance  in 
said  shunt,  until  said  motor  is  short-circuited;  cutting 
out  said  short-circuited  motor;  and  finally  putting  said 
motors  in  multiple  arc  with  each  other.  (See  illustration). 

518,695.    Conduit    Electric    Railway.      Charles    A. 

Maynard,   Springfield,    Mass.     Filed  February 

9,  1894. 

This  consists  of  the  combination  with  a  metal  conduit 
provided  upon  its  inner  wall  with  a  longitudinal  shelf  of  a 
metal  cover  having  a  trple  bearing  upon  the  conduit,  and 
comprising  a  brace  adapted  to  enter  the  mouth  of  the  con- 
duit aud  bear  upon  Ihe  slielf,  a  flange  adapted  to  bear 
upon  the  outer  wall  of  the  conduit,  a  central  portion  inte- 
gral with  ihe  brace  and  flange  and  adapted  to  be  seated 
upon  a  top  rim  of  the  conduit;  and  screw  bolts  through 
flange  and  the  wall  of  the  conduit.     (See  illustration.) 

518,781.     Electric  Operating   Mechanism   for  Vehicles. 

Louis  E.  Freedley,  Boston,  Mass.    Filed  Decem- 
ber 39,  1893. 

This  is  the  combination  of  a  vehicle  body,  running  gear 
therefor,  a  brake  mechanism  thereon,  the  shaft,  the  chain 
connecting  the  same  with  a  bar  for  paid  brake  mechanism, 
the  supplemental  motor  geared  to  said  sl^aft,  means  for 
shunting  the  electric  current  from  the  drive  motor  to  said 


NO.    518,796. 

supplemental  motor,  whereby  said  shaft  may  be  rotated  to 
set  the  brake,  and  antomatic  mechanism  for  breaking  said 
current  when  the  brake  becomes  set.     (Sec  illustration.) 

518,782.     Distribution    System    for  Electric   Railways. 

James   E.    Goodhand,    Baltimore,    Md.       Filed 
January  30,  1894. 

In  a  conduit  electric  railway,  the  combination  of  the 
feeder  and  working  conduits:  branch  conduits  arranged 
transversely  to  and  connecting  the  feeder  and  working 
conduits;  feeder  wires  in  the  feeder  conduit,  electrical 
conductorsarrauged  in  Becliois  in  the  working  couduit-s; 
a  oounectiug  block  at  the  intersection  of  the  branch  and 
feeder  conduitH;  aud  branch  wires  connecting  the  feeder 
wire  with  the  working  conductor. 

518,796.     Safety  Car  Fender.     August    W.    Sbiefel, 
Baltimore,  Md.     Filed   January  31,  1894. 


A  safety  fender  for  cars,  comprising  a  number  of  spring- 
metal  arms  each  having  at  Its  upper  part  a  forward  down- 
curved  pendent  end,  which  forms  a  spring-buffer,  bolow 
said  spring  buffer  a  vertical  part,  and  at  the  lower  end  of 
said  vertical  part  a  rearward  semi-circular  curve,  the 
lower  part  of  which  terminates  in  a  horizontal  forward- 
pointing  end,  dn  combination  with  across  bar,  to  which 
each  spring-metal  arm  is  secured  by  its  said  vertical  part. 
(See  illustration.) 

518,813.  Electric  Switch.  Warren  S.  Hill,  Hyde 
Park,  Mass.  Filed  October  31,  1893. 
This  comprises  the  combination  with  the  contact  pieces, 
of  blades  pivoted  at  one  end  and  having  their  free  ends 
broadened,  said  blades  adapted  to  connect  with  said  con- 
tact pieces  to  close  the  electric  circuit,  and  a  connecting 


NO.    518,813. 

yoke  for  joining  said  blades  together,  having  its  ends 
broadened  to  match  the  broadened  ends  of  the  blades,  and 
secured  at  each  end  to  said  blades  by  two  bolts,  whereby 
movement  of  one  upon  the  other  is  prevented.  (See  illus- 
tration). 

518,904.  Car  Fender.  Charles  F.  Thomas,  Buckeys- 
town,  Md.  Filed  December  38,  1893. 
An  improved  car  fender,  comprising  a  main  fender 
frame  adapted  to  be  connected  to  the  truck  frame  aud 
held  rigid  therewith,  brace  bars  pivoted  at  their  lower 
ends  to  the  said  main  frame,  and  having  their  upi)er  ends 
formed  for  a  detachable  and  sliding  connection  with  Ihe 
car  dash.    (See  illustration.) 

518,913.  Commutator  Brush.  George  W.  Brown, 
Deerlng,  Me.  Filed  November  15,  1893. 
A  commutator  brush  composed  of  woven  wire  cloth 
folded  together  and  the  inner  layers  only  of  which  are  im- 
pregnated with  a  graphite  compound  left  in  a  soft  yieldiug 
condition  and  adapted  to  make  contact  at  its  end  with  a 
commutator. 

518,925.      Elevated    Railway.      Benjamin    Roberts, 
Jacksonville,  Fla.     Filed  September  14,  1891. 
The  combination  with  an  overhead  track  and  its  sup- 
port, of   a  frame  having  supporting  wheels  mounted  for 
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NO.    518,904. 


movement  on  the  track,  a  wind  wheel  aud  its  shaft  sup- 
ported in  the  frame,  mechanism  for  communicating  mo- 
tion from  the  shaft  to  the  supporting  wheels,  aud  a  revers- 
ing mechanism  connected  with  said  mechanism. 

518,926.  Fender  for  Street  Cars.  Henry  F.  Ronney, 
Randolph,  Mass.  Filed  September  13,  1893. 
A  car  fender,  comprising  the  hinged  frame  having  its 
body  or  central  portion  entirely  filled  in  with  horizontally 
set  spiral  springs  and  the  rigid  vertical  frame  having  its 
body  or  central  portion  filled  in  with  similar  horizontally 
set  spiral  springs,  both  said  sets  of  springs  being  furnished 
with  a  Bufllciently  soft  or  elastic  covering. 
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Detroit  Street  Rail-  The  last  attempt  to  settle  the 
way  Controversy,  street  railway  controversy  at 
Detroit  was  a  miserable  failure.  It  seems  scarcely 
possible  that  the  city  council  passed  in  good  faith 
the  ordinance  providing  that  eight  tickets  be  sold 
for  a  quarter  and  that  the  railway  should  become 
the  property  of  the  city  at  the  end  of  twenty- 
seven  years.  The  rejection  by  the  company  of 
the  franchise  with  such  conditions  was  a  matter 
of  course,  as  its  acceptance  would  probably  sim- 
ply involve  the  operation  of  the  system 
at  a  loss  for  a  period  of  years  at 
the  expiration  of  which  the  railway 
would  pass  into  the  city's  hands.  It  is  a 
great  pity  that  the  city  of  Detroit  Is  unable  to 
settle  the  controversy  upon  any  sort  of  an  equita- 
ble basis.  The  company  to  a  certain  e.xtent  is 
bound  to  make  concessions,  but  it  is  not  likely  to 
be  simple  enough  to  assist  the  city  in  attempts  to 
confiscate  its  property.  Detroit  badly  needs  rapid 
transit,  but  it  has  been  too  stupid  to  seem  to  real- 
ize the  fact. 


New  Charge  The  daily  papers  have  lately  dls- 
Against       covered  a  new  danger  in   the   trol- 

the  Trolley,  ley  wire.  They  have  reported  sev- 
eral cases  in  which  persons  have  been  mysteriously 
blinded,  as  they  say,  by  flashes  from  the  electrical 
conductors.  Several  explanations  may  be  offered 
for  these  curious  incidents,  but  it  appears  to  be 
most  likely  that  the  stories  of  the  blinding  of  per- 
sons near  the  railway  tracks  are  pure  fabrications. 
This  view  la  the  more  satisfactory  for  the  reason 
that  while  the  electric  flash  on  the  trolley  wire 
may  be  brilliant,  its  intensity  is  never  so  great  as 
the  arc  light  whose  brightness  has  not  proved  in- 
jurious to  the  healthy  e-ye.  If,  however,  the  main 
points  in  the  stories  prove  true  it  will  probably  be 
safe  to  assume  that  when  the  victim  became  sud- 


denly blind  his  proximity  to  the  trolley  wire  was 
merely  a  coincidence.  The  electrical  explanation 
is  doubtless  assumed  for  just  the  same  reason 
that  all  mysterious  fires  in  cities  are  presumed  to 
be  due  to  electricity,  and  those  in  the  country 
districts  are  always  of  incendiary  origin.  Some 
sort  of  a  reason  must  be  given,  and  an  electrical 
cause  being  the  most  mysterious  is  found  to  be 
the  most  sensational  and  presumably  therefore 
the  most  satisfactory  to  the  public,  for  whose 
entertainment  these  incidents  are  described. 
Only  one  case  of  this  kind  has  been  investigated  so 
far  as  we  are  aware,  and  in  this  instance  a  young 
man's  blindness  which  was  ascribed  to  a  flash  on 
the  trolley  wire  was  found  to  be  due  to  some  sort 
of  an  hysterical  attack.  The  flash  on  the  wire 
had  absolutely  nothing  to  do  with  it.  The  trolley 
system  is  not  perfect  perhaps,  but  the  charge 
that  it  may  at  any  time  aifliot  a  person  with 
blindness  should  njt  be  added  to  its  sins. 


Street  Railway  It  would  be  difficult  to  name  a 
Accidents.  locality  where  a  greater  number 
of  street  railway  accidents  might  be  expected  to 
occur  than  In  that  part  of  Boston  known  as  the 
congested  area.  Toe  conditions  all  seem  to  be 
such  as  would  naturally  lead  to  accidents.  The 
cars  are  as  a  rule  unusually  heavy,  while  the 
pedestrians  croivded  off  the  cramped  sidewalks 
throng  the  narrow  streets,  and  apparently  in  utter 
disregard  of  their  personal  safety  run  recklessly 
to  and  fro  In  front  of  the  oars.  An  observer  who 
watches  the  movement  of  the  crowds  on  Wash- 
ington street  will  witness  a  score  of  seemingly 
halr-breidth  escapes  from  death  or  mutilation 
every  hour.  Despite  the  unfavorable  combina- 
tion of  conditions  It  is  the  fact  that  few,  very  few, 
accidents  occur  in  the  congested  district.  The 
cars  run  slowly  in  this  section,  to  be  sure,  but  this 
of  itself  is  not  sufficient  to  explain  the  rela- 
tive freedom  from  accidents  of  this  part  of  the 
city.  There  are  other  cities  which  have  not  en- 
joyed the  same  immunity  despite  the  fact  that 
their  business  centers  are  not  covered  by  so  per- 
plexing a  network  of  tracks  as  are  to  be  found  in 
Boston.  It  is  interesting  to  note  the  explanation 
which  one  of  the  officials  of  the  West  Ead  Com- 
pany recently  gave.  He  ascribes  the  insignificant 
accident  record  in  the  songested  area  solely  to  the 
excellence  of  the  discipline  among  the  motormen. 
They  have  been  taught  the  necessity  of  extreme 
caution  as  they  thread  their  way  through  the 
crowds,  and  as  this  matter  Is  continually  insisted 
upon  the  men  have  become  alert  to  prevent 
casualties;  they  keep  their  cars  under  control  and 
while  they  keep  pushing  ahead  all  the  time  as 
they  must,  they  take  no  risks,  which  would  in- 
volve Injury  to  pedestrians.  Good  discipline,  he 
maintains,  offers  the  most  available  means  for  de- 
creasing the  number  of  accidents,  and  when  It  is 
allowed  to  gro ^  lax  the  cisuiltlej  may  be  ex- 
pected to  Increase. 


Edison-Pield  Some  ^months  ago  we  gave  an 
Litigation.  outline  of  the  points  at  Issue  in 
the  case  brought  by  the  Electric  Railway  Com- 
pany of  the  United  States,  owner  of  Stephen  D. 
Field's  early  electric  railway  patent,  against  the 
Jamaica  &,  Brooklyn  Electric  Railway  Company, 
for  alleged  infringement  of  the  Field  patent.  The 
suit  was  brought  some  time  ago,  but  was  argued 
only  in  November  last.  The  decision  of  the  case 
has  just  been  handed  down  by  Judge  Townseud, 
dismissing  the  suit.  The  result  is  a  victory  for 
the  General  Electric  Company,  the  real  defendant 
in  the  case,  since  the  Jamaica  &  Brooklyn  road 
was  one  of  its  customers.  The  case  is  an  Interest- 
ing one,  and  the  decision  is  of  great  importance 
to  ail  electric  railway  companies.  Elsewhere  in 
our  columns  will  be  found  a  reprint  of  the  funda- 
mental claim  of  the  Field  patent,  under  which 
the  suit  was  brought.  The  Edison  and  Field  in- 
terests were  originally  joint  owners  of  the  Field 
patent,  and  the  appearance  of  the  Edison  interests 
in  this  suit  has  been   brought  about  through  the 


absorption  of  the  old  Sprague  company  by  the 
Edison,  and  finally  the  General  Electric  compa- 
nies. Judge  Townsend  in  his  decision  held  that 
an  English  patent  issued  to  one  Clark  in  18G4 
anticipated  in  almost  every  particular  the  Field 
patent,  except  perhaps  the  method  of  controlling 
the  motor,  and  this,  he  maintained,  could  not  be 
considered  as  adding  the  character  of  an  Inven- 
tion to  the  combination  as  claimed  in  the  Field 
patent.  The  point  was  made  by  the  complainant 
that  the  Clark  patent  named  a  magneto-electric 
machine,  while  the  Field  patent  included  a  mod- 
ern dynamo-electric  machine  or  motor,  but  the 
Court  maintained  that  if  such  an  argument  were 
to  prevail,  the  Inventor  of  the  modern  machine 
and  not  the  Field  interest  should  be  the  bene- 
ficiary. These  points  have  a  wide  bearing  upon 
pending  and  prospective  electric  railway  patent 
litigation,  as  they  would  seem  to  Indicate  that 
the  courts  look  with  disfavor  upon  extremely 
broad  and  comprehensive  claims  for  various  com- 
binations made  up  of  separate  inventions  already 
in  use,  as  single  or  Individual  pieces  of  apparatus. 
The  remarks  also  have  a  bearing  on  the  claims 
made  for  the  invention  of  various  parts  of  street 
railway  systems  now  in  use. 


Conduit  Road  in  Elsewhere  in  our  columns  Is  pub- 
New  York.  llshed  the  statement  of  John  D. 
Crlmmlns  for  the  Metropolitan  Traction  Company 
of  New  York  City,  that  the  construction  of  a  con- 
duit electric  road  is  being  seriously  considered  by 
his  company.  The  project  contemplates  the 
laying  down  of  a  conduit  in  Lenox  avenue  over  a 
line  for  which  the  company  has  just  received  the 
necessary  franchise.  A  statement  is  further  made 
that  consultations  have  been  held  with  the  en- 
gineers of  two  prominent  companies  for  the  pur- 
pose of  securing  their  estimates  on  the  cost  of 
construction,  and  the  statement  of  what  they 
were  ready  to  do  In  the  way  of  constructing  an 
experimental  line  of  say  five  miles  In  length. 
What  two  companies  Mr.  Crlmmlns  had  in  mind 
is  not  stated,  although  it  is  announced  that  one 
of  these  is  the  Siemens  &  Halske  company  which 
has  been  negotltating  for  the  construction  of  a 
line  similar  to  that  which  has  for  some  time  been 
In  operation  In  Budapest.  This  company  Is  pre- 
pared, it  is  said,  to  build  at  its  own  expense,  three 
miles  of  road,  and  if  this  is  accepted,  four  miles 
more  will  be  built  at  the  joint  expense  of  the  con- 
structing and  operating  companies.  The  Buda- 
pest line  has  been  in  operation  since  1889.  The 
conduit  is  of  extremely  simple  construction,  and 
contact  is  made  with  the  two  conductors 
by  means  of  shuttle-shaped  sliders.  Sixty 
cars  are  now  run  over  the  lines  at  an  average 
speed  of  twelve  miles  per  hour,  at  a  cost,  accord- 
ing to  the  reports,  of  five  and  one-half  cents  per 
car  mile.  In  189'3,  a  total  of  14,000,000  passengers 
were  carried,  and  a  dividend  of  seven  per  cent, 
was  paid  for  that  year.  The  difference  in  cli- 
matic conditions  must  be  taken  Into  consideration 
when  the  construction  of  a  similar  road  is  con- 
templated for  an  American  city,  but  there  Is  very 
little  doubt  that  American  inventors  will  be  per- 
fectly competent  to  overcome  any  obstacles  that 
maybe  due  to  the  climate,  since  these  would  cer- 
tainly be  no  more  difficult  to  provide  against  than 
those  which  have  been  encountered  in  the  opera- 
tion of  overhead  trolley  roads,  with  the  single  ex- 
ception, perhaps,  of  the  Interference  due  to  the 
appearance  of  water  In  the  conduit  or  on  in- 
sulators separating  the  conductors.  It  is  not  at 
all  likely  that  the  General  Electric  and  the  West- 
inghouse  companies  will  long  remain  behind  the 
Siemens  &  Halske  company  in  the  competition  for 
the  production  of  a  successful  working  conduit 
road.  Indeed  the  Westinghouse  company  has  for 
some  months  been  experimenting  with  a  short 
piece  of  line  constructed  near  its  factories  in 
Pittsburg,  and  there  are  Indications  that  the  Gen- 
eral Electric  Company  has  also  been  carefully 
considering  the  adoption  of  a  system  embodying 
the  most  advanced  ideas  regarding  conduit  roads. 
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{Editorial  Correspondence.) 

The  West  End  Company  does  not  regard  the 
electric  welding  of  rail  joints  as  successful  so  far 
as  It  has  been  applied  In  Boston.  Trouble  has 
been  constantly  experienced  with  the  breaking  of 
the  joints.  The  company  however  seems  to  con- 
sider Its  testof  welded  joints  Insufficient  to  justify 
any  unfavorable  conclusions,  and  within  a  short 
time  the  Johnson  Company  will  make  a  new  ex- 
periment. In  this  cise  a  different  style  of  weld 
win  be  tested  which.  It  is  believed,  will  prove  far 
stronger  and  therefore  much  more  successful. 
With  the  heavy  roUinj  stock  owned  by  the  West 
End  the  best  joints  available  are  urgently  needed. 

The  Wast  Ead  Company  is  steadly  Increasing 
Its  eloctrical  equipment.  In  October  last  of  Its  268 
miles  of  track,  16S  were  equipped  for  electrical 
operation.  Next  winter  according  to  the  present 
estimate,  250  miles  of  track  will  be  traversed  by 
motor  cirs.  Its  rolling  stock  equipment  now 
consists  of  731  tox  cars,  700  open  cars,  103  electric 
plows,  and  75  horse  plows  and  scrapers.  This 
equipment  will  be  somewhat  increased  during  the 
next  few  months  and  by  winter  784  box  cars  will 
be  ready  for  service,  and  seven  new  electric  plows 
will  be  added. 

About  GOO  cars  now  take  power  from  the  trolley 
wires  during  the  hour  of  ordinary  service.  It  re- 
quires a  total  of  about  14,500  amperes  to  operate 
the  cars  at  the  busiest  hour  of  the  day.  Of  this 
total  about  10,000  amperes  are  delivered  by  the 
central  power  station  and  the  remainder  by  the 
stations  at  Cambridge  and   AUston.     It    is  found 
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RAIL  BOND  USED  ON  WEST  END   ROAD. 

that  during  the  winter  months  the  motor  oars  on 
the  average  require  from  28  to  30  amperes,  bat  In 
summer  this  is  decreased  to  19  amperes.  Within 
the  last  few  weeks  the  company  has  equipped  its 
single  truck  motor  cars  for  summer  service  by 
furnishing  them  with  single  Instead  of  double 
motors. 

Unless  one  side  of  an  open  car  Is  screened  by  a 
wire  It  Is  ordinarily  difllcult  to  prevent  passengers 
from  alighting  on  the  wrong  side  of  the  car.  The 
wire  screen  Is  not  popular,  and  la  only  tolerated 
on  the  score  of  safety.  The  West  End  Company 
of  I'oston  this  year  will  experiment  with  a  new 
plan  for  preventing  entrance  and  exit  on  the 
wrong  Bide.  The  plan  is  designed  so  to  change 
the  position  of  the  foot  board  that  It  cannot  be 
used  by  anyone  in  leaving  or  jumping  on  ihe  car. 
This  Is  accomplished  by  making  the  footboard 
of  two  strips  Instead  of  one,  which  are  hinged  to- 
gether In  such  a  way  that  the  two  hinged  boards 
may  be  turned  up  against  the  side  of  the  car 
when  It  is  desired  to  prevent  ingress  or  ettress  on 
that  side.  The  surface  Is  then  made  so  sloping 
th&t  no  one  of  ordinary  Intelligence  would  feel 
Inclined  to  try  to  secure  a  foothold  upon  It.  This 
arrangement  has  not  yet  been  tested,  but  It  Is 
hoped  that  It  will  prove  to  be  fully  as  elfectlve 
In  protecting  one  side  of  the  car  as  a  wire  guard. 

The  West  End  Company  Is  not  hearlnir  much 
complaint  of  the  electrolysis  of  burled  cables  and 
pipes,  as  I.  II.  I'^'arnham   of   the  Telephone  Com- 


pany of  Boston  Intimated  In  his  recent  paper  read 
before  the  American  Institute  of  Electrical  En- 
gineers. The  avoidance  of  trouble  is  ascribed  In 
a  very  great  measure  to  the  vast  amount  of  over- 
head copper  returns  that  have  been  utilized.  It 
Is  likely,  however,  that  the  company  will  not  now 
introduce  any  more  copper  for  feeders  or  returns 
than  may  be  found  absolutely  essential,  for  the 
reason  that  within  the  next  few  years  It  Is  more 
than  likely  that  much  of  this  copper  must  go  un- 
der ground.  Both  the  legislature  and  the  alder- 
men seem  determined  to  adopt  measures  ordering 
the  burial  of  wires.  The  bond  which  the  com- 
pany Is  now  using  is  giving  entire  satisfaction.  A 
cut  of  It  Is  presented  herewith.  The  bond  which 
Is  about  five  feet  long,  has  two  taper  steel 
sleeves  which  are  sweated  on.  Holes  to  receive 
these  are  drilled  Into  the  web  of  the  rail  and  the 
tapers  sharply  driven  in,  making  an  excellent 
steel  to  steel  contact  which  may  be  depended 
upon  to  staj'  in  place.  The  two  ends  are  then  bent 
over  and  are  united  by  a  sleeve  which  Is  soldered 
on.  It  Is  said  that  the  bond  Is  giving  better 
satisfaction  than  any  type  which  the  company 
has  tried. 

It  not  infrequently  happens  that  the  trolley 
rope  Is  not  securely  fastened  and  Is  blown  to  the 
side  of  the  bonnet  out  of  the  convenent  reach  of 
the  conductor.  To  prevent  the  occurrence  of  this 
annoyance  the  company  has  equipped  quite  a 
number  of  its  cars  with  a  little  rope 
guard  formed  of  bent  wire  This  keeps  the  rope 
In  place  and  conductors  testify  that  It  is  an  ex- 
cellent device,  and  frequently  saves  them  the 
bother  of  reaching  out  two  or  three  times  to 
grasp  the  cord. 


STREET  RAILWAY  ACCIDENTS. 


The  monthly  records  of  street  railway  accidents 
for  April  Is  presented  herewith.  The  number  of 
accidents  Is  materially  less  than  during  March 
when  188  accidents  were  noted.  Among  the  cities 
where  several  accidents  occurred  were  the  follow- 
ing: Philadelphia  10,  New  York  10,  Chicago  9, 
St.  Louis  C,  Minneapolis  4,  Detroit  3,  Cincinnati 
3.     The  April  record  is  as  follow: 

Number  of  places  in  which  accidents  were  noted 55 

Total  number  of  accidents 126 

Number  of  accidents  to  electric  cars 96 

Number  of  accidents  to  cable  cars 28 

Number  of  accidents  to  horse  cars 2 

Number  of  fatalities 34 

Fatalities  due  to  electric  cars  27 

Fatalities  due  to  cable  cars 6 

Fatalities  due  to  horse  cars i 

Number  of  persona  injured 108 

Persons  seriously  in j  ured  by  electric  cars 31 

Persons  seriously  inj  ured  by  cable  cars 10 

Persons  seriously  inj  ured  by  horse  cars 1 

Persons  slightly  injured  by  electric  cars 51 

Persons  slightly  injured  by  cable  cars 15 

Persons  slightly  inj  ured  by  horse  cars None 

Number  of  passengers  injured 28 

Number  of  employes  injured 8 

CAUSES   OP  ACCIDENTS. 

Attempting  to  cross  in  front  of  cars 43 

Collisions  with  yehicles  32 

CoUifllons  of  cars 2 

Attempting  to  board  cars 8 

Alighting  from  cars 6 

Fell  from  cars 3 

Platform  gate  gaye  way 1 

Defective  grip 1 

Falling  trolley  wire , 1 

Broken  trolley  pole ■. 1 


ERA3TUS  WIMAN'S    LAND    AND    ELECTRIC 
RAILWAY  PROJECT. 


The  New  York  legislature  passed  the  Hobble 
bin  amending  the  railroad  law  so  as  to  give  elec- 
tric light  and  power  companies  the  right  to  build 
electric  railways  not  exceeding  20  miles  In  length 
and  not  more  than  four  miles  In  a  city,  and  to 
purchase  and  soli  land  not  exceeding  2,000  acres. 
A  bill  of  this  kind  was  vetoed  last  year,  but  this 
year  the  bill  was  amended  so  as  to  meet  the 
Governor's  objections.  Mr.  Wlman,  who  has 
urging    the  matter    personally,  believes  the  gov- 


ernor will  sign  the  bill.  It  is  Mr.  Wlman's  inten- 
tion to  develop  the  back  hlU  country  of  Staten 
Island,  and  he  thinks  this  can  only  be  done  by 
allowing  the  electric  light  and  power  companies 
both  to  build  railroads  and  own  land  as  land 
improvement  companies,  and  thus  unite  harmon- 
iously in  the  development  of  particular  sections. 
Mr.  Wlman's  article  advocating  this  plan  was  re- 
cently published  in  the  Street  Railway 
Gazette. 

— ^•^ 

STEPHEN  D.  FIELD'S    ELECTRIC    RAILWAY 
PATENT  DECLARED  INVALID. 


On  May  3  Judge  Townsend,  of  the  U.  8.  Circuit 
Court  for  the  Eastern  District  of  New  York, 
rendered  a  decision  in  the  case  of  the  Electric 
Rallwaj'  Company  of  the  United  States  against 
the  Jamaica  and  Brooklyn  Railway  Company  In 
favor  of  the  defendants.  This  suit  was  brought 
alleging  infringement  of  the  now  famous  patent 
granted  to  Stephen  D.  Field,  July  16,  1889,  No. 
407,188,  the  principal  claim  of  which  reads  as 
follows: 

The  combination  of  a  stationary  dynamo  electric  gen- 
erator driven  by  a  suitable  motor,  a  circuit  of  conductors 
composed  in  part  of  an  insulated  or  detached  section  of 
the  line  of  rails  of  a  railroad  track,  a  wheeled  vehicle  mov- 
ing upon  and  along  said  insulated  section  of  track,  an 
electromagnetic  motor  mounted  upon  said  vehicle  for  pro- 
pelling the  same  and  included  in  said  circuit  of  conduct- 
ors, and  a  circuit  controlling  device  placed  upon  said 
vehicle. 

Judge  Townsend  holds  that  the  evidence  shows 
that  the  elements  of  the  combination  were  not 
new  to  the  art,  and  that  they  were  embodied  in  a 
prior  patent  Issued  to  Clark.  The  decision  Is  a 
victory  for  the  General  Electric  Company,  which 
defended  the  suit,  as  the  Jamaica  and  Brooklyn 
Company  was  one  of  its  customers. 


UNDERGROUND  ROADS  FOR  NEW    YORK 
CITY. 


In  speaking  of  the  $50,000  prize  offered  by  the 
Metropolitan  company  some  time  ago,  Mr.  Crim- 
mlns  said  last  week: 

"Our  $50,000  offer  brought  forth  three  or  four 
thousand  methods  of  operating  cars  by  electricity. 
They  came  from  Prance,  Germany,  Austria  and 
Paly,  and  even  members  of  Parliament  commui- 
cated  with  us  and  said  they  proposed  to  take  the 
first  steamer  over  here  to  elucidate  their  Ideas. 
We  had  hard  work  to  stop  them  by  cable. 
Nothing  having  been  accomplished  by  February 
1,  and  as  our  $50,000  offer  no  longer  held  good,  we 
have  simply  started  on  a  new  tack. 

"We  employed  the  most  expert  engineers  and 
set  them  at  work  to  bring  out  all  that  was  best  in 
the  way  of  an  underground  trolley  system.  We 
began  a  series  of  important  conferences  with 
several  of  the  large  electric  companies.  Con- 
struction as  well  as  electrical  engineers  were 
employed,  and  the  former  recommended  almost 
the  same  system  of  construction  for  the  under- 
ground trolley  as  for  a  cable,  with  a  conduit  14J 
inches  wide  by  27  inches  deep. 

"As  a  result  of  our  conferences,  two  of  the  big 
electrical  companies  made  us  offers,  in  which 
they  express  their  willingness  to  equip  a  five  mile 
section  of  our  roads  with  the  electrical  machinery 
necessary  to  run  our  cars  by  the  underground 
trolley  system  free  of  all  cost  to  us.  The  con- 
ditions are  that  having  been  allowed  to  do  this, 
and  falling  at  the  end  of  a  year  to  show  that  the 
underground  trolley  Is  a  success  as  a  motive 
power,  and  also  to  establish  that  by  Its  use  the 
traffic  of  the  road  can  be  conducted  at  a  certain 
cost  per  mile,  they  must  take  out  their  apparatus 
at  their  own  expense. 

"What  the  cost  per  mile  of  operating  the  road 
which  has  been  discussed  Is,  I  would  rather  not 
say  just  now.  But  If  they  fulflll  the  conditions 
placed  upon  them  we  are  to  buy  their  equipment 
outright  at  a  sum  fixed  upon  between  us." 

Mr.  Crlmmlns  thought  the  first  underground 
trolley  would  be  laid  along  Lenox  avenue,  but 
could  not  say  how  soon. 
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LEVYING  ON  STREET  CABS  "WHEN  IN  SEBV- 
ICE. 


EliEOTBIO  BAIIiWAY  MOTOB3:   THEIR  CON- 
STRTJOTION  AND  OPERATION. 


In  the  last  Issue  mention  was  made  of  the  fact 
that  a  sheriff  recently  levied  upon  cars  of  the 
Omaha  Horse  Railway  Company  to  satisfy  a  judg- 
ment obtained  by  Matthew  W.  Clair.  Cars  that 
were  in  service  were  stopped  and  attached  with 
the  result  that  the  system  was  tied  up  for  a  time. 
The  company  complained  bitterly  of  such  treat- 
ment, allefrlng  that  it  was  wholly  unnecessary  to 
interfere  with  the  service  inasmuch  as  it  had 
plenty  of  oars  in  the  barns  which  might  have 
been  attached.  The  matter  was  brought  into 
court,  but  before  a  decision  was  reached  the  at- 
torneys agreed  to  compromise  the  case.  The 
company  agreed  to  satisfy  the  judgment  against 
it,  while  the  representatives  of  Mr.  Clair  agreed  to 
pay  $210.95  as  damages  for  causing  a  suspension 
of  the  street  car  serdce.  When  the  case  was  pre- 
sented to  the  court,  Judge  Ambrose  remarked  that 
the  sheriff  had  gone  farther  than  he  had  the 
right  to  do.  It  was  not  proper,  he  said,  to  stop  cars 
when  the  company  was  a  public  servant  and  a 
solvent  corporation. 


THE  ELEVATED  RAILWAY  AT  GIBRALTAR. 


Ever  since  Gibraltar  was  conquered  by  the  Eng- 
lish Admiral  Rooke  in  the  year   1703,   engineers 


BY  NBLSON  W.  PEEKT. 
(Eighteenth  Article.') 
Another  way  of  explaining  the  action  of  an  elec- 
tric motor,  which  is  simpler  but  in  most  cases  not 
so  correct,  is  the  following.  Let  us  suppose  for 
the  moment  that  there  is  but  a  single  coll  on  our 
armature  (Pigs.  5.5  and  56).  If  in  looking  at  the 
commutator  end  of  the  armature  the  current 
passes  through  the  coil  as  it  passes  over  the  end 
of  the  armature  coil  in  the  direction  of  the  arrow 
(Fig.  55)  which  would  be  clockwise  in  the  coil  if 
we  look  at  the  coil  from  the  north  pole  of  the 
magnet,  and  anti-clockwise  if  viewed  from  the 
south  pole,  it  will  make  of  the  armature  core,  an 
electromagnet,  whose  south  pole  is  near  the  north 
pole  and  whose  north  pole  is  near  the  south  pole 
of  the  field  magnets.  Since  unlike  poles  attract 
each  other  the  armature  will  tend  to  revolve  until 
these  unlike  poles  are  as  near  together  as  they 
can  get,  or  until  the  axis  joining  the  two  poles  of 
the  armature  is  in  a  straight  line  with  or  parallel 
to  the  axis  joining  the  field  magnet  poles.  If 
nothing  more  were  done  the  armature  would 
simply  oscillate  back  and  forth  a  few  times  on 
either  side  of  this  line  and  finally  come  to  rest  in 
the  position  stated,  just  as  a  compass  needle  does 
when     a      magnetic      pole      is      brought     near 
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have  been  constantly  at  work  reinforcing  the 
natural  means  of  defence  of  this  great  fortress. 
One  of  the  most  important  innovations  in  this 
direction  is  an  elevated  railway  recently  construct- 
ed, which  connects  the  signal  station  located  on 
the  top  of  the  rook  with  the  south  end  of  the 
city.  By  means  of  this  line  materials  of  all  kinds 
can  be  sent  to  the  fortress  in  less  than  five  min" 
utes,  which  It  was  formerly  necessary  to  send  in 
wagons  by  a  slow  journey  up  a  steep  path. 

On  the  north  end  of  the  Alameda  is  located  the 
engine  house  from  which  two  cables  of  300  yards 
in  length  lead  up  the  mountain.  From  there  on 
the  shape  of  the  rock  necessitates  large  and  strong 
trestle  work  to  support  the  two  cables  the  requi- 
site distance  and  at  the  proper  elevation.  A 
powerful  engine  transmits  motion  to  the  cables 
which  carry  the  wagons,  one  ascending  while  the 
other  descends.  Any  possible  danger  which 
might  occur  from  parting  of  the  cables  is  totally 
prevented,  for  although  they  are  capable  of  with- 
standing a  load  of  more  than  70  tons,  they  are 
never  called  upon  to  carry  more  than  one  twelfth 
of  that  weight. 


Hannibal,  Mo.— It  is  proposed  to  extend  the  Han- 
nibal electric  line  to  McMastine's  Pasture,  a  park, 
about)  t''f9  iplles  from  the  city.- 


it,  and  the  attractive  action  of  the 
unlike  poles  upon  each  other  would 
oppose  any  effort  to  move  the  armature  in  either 
direction.  But  we  have  seen  that  when  these 
four  poles  are  in  line,  the  coil  on  the  armature  is 
in  its  neutral  position,  viz:  In  that  position  where 
in  the  dynamo  the  direction  of  the  electromotive 
force  generated  in  the  coils  changes  direction  and 
where  by  means  of  the  commutator  it  is  rectified 
for  the  exterior  circuit.  If,  therefore,  a  direct 
current  enter  the  armature  coil  through  the 
branches  and  commutator,  its  direction  in  the 
coil  will  be  reversed  at  this  point.  Pigs.  55  and 
56  represent  the  coil  just  before  and  after  it  has 
occupied  this  neutral  position,  and  the  arrows 
show  the  directions  of  the  currents  under  these 
conditions.  It  will  be  noted  that  just  at  the  mo- 
ment when  the  south  and  north  poles  of  the  arma- 
ture have  reached  the  point  beyond  which  the 
mutual  attractions  between  them  and  the  north 
and  south  poles  of  the  field  magnets  would  no 
longer  tend  to  cause  the  armature  to  revolve,  the 
direction  of  the  current  is  reversed  by  the  com- 
mutator, and  what  were  the  south  and  north 
poles  of  the  armature  become  the  north  and  south 
poles,  and  like  poles  of  the  machine  are 
brought  into  proximity,  and  repulsion  occurs,  and 
rotation  is  continued.      Thus  by  properly  arrang- 


ing the  coils  and  commutating  the  directions  of 
their  coils,  a  continuous  effort,  first  of  attraction 
and  then  of  repulsion,  is  exerted  upon  the  arma- 
ture which  causes  It  to  keep  in  continuous  rota- 
tion and  enables  it  to  do  more  or  less  work  as  this 
pull  and  push  Is  large  or  small. 

TOKQUB. 

Now  we  know  that  the  strength  of  a  magnet — 
viz.:  the  ability  which  it  exerts  either  to  attract 
an  unlike  pole  or  to  repel  a  like  pole — depends, 
other  things  being  equal,  upon  the  number  of  am- 
pere turns  upon  the  magnet.  In  the  case  of  the 
motor  or  dynamo,  the  number  of  turns  on  both 
the  field  magnet  and  the  armature  is  fixed,  so 
that  the  only  way  in  which  we  can  vary  the 
strength  of  these  magnets  is  by  increasing  the  cur- 
rent (remembering  that  the  ampere  turns=num- 
ber  of  turns  of  the  wlreX current  in  amperes). 
We  can  therefore  increase  the  turning  effort  of 
the  armature  by  increasing  the  current  and  thus 
increasing  the  strength  of  the  poles.  This  effort 
to  revolve  which  the  armature  is  able  to  exert  is 
technically  termed    its    "torque."     The  torque. 


FIGS.   55  AND  56. 
therefore,  is  dependent,  among  other  things,  upon 
the  current,  being  greater  or  less  as  the  current  in 
the  armature  is  greater  or  less. 

But  everyone  knows  that  in  turning  a  capstan 
or  in  winding  up  a  heavy  weight  attached  to  a 
rope,  on  a  windlass,  it  can  be  moved  much  more 
easily  if  the  crank  arm  or  lever  Is  long  than  if  it 
is  short.  In  fact,  to  give  a  concrete  example,  if 
our  windlass  drum  have  a  diameter  of  1  foot  and 
the  load  on  the  rope  be  100  pounds,  this  can  be 
exactly  balanced  by  hanging  on  the  end  of  the 
crank  arm  a  weight  of  10  pounds  If  that  crank 
arm  be  10  feet  long,  and  11  pounds  so  placed 
would  draw  the  heavier  weight  of  100  pounds  up. 
In  this  case  the  torque  due  to  the  force  of  10  pounds 
acting  on  the  end  of  a  lever  arm  10 
feet  long  is  exactly  '  equal  to  the  torque 
due  to  a  weight  of  100  pounds  acting 
at  the  end  of  a  lever  arm  but  one 
foot  long.  Thus  we  see  that  while  we  can 
increase  the  pull  and  push  on  the  armature 
by  increasing  the  current,  we  can  increase 
the  effect  of  this  pull  or  push,  or  in 
other  words  make  a  machine  which  will  have 
still  greater  torque  by  increasing  the  length  of 
lever  arm  upon  which  the  torque  due  to  current 
acts.  As  an  example  parallel  to  the  one  cited  of 
the  windlass,    an    armature   10  feet   in  diameter 


ill  mi' 


FIG.  57. 

would,  with  the  same  current  have  ten  times  the 
torque  that  one  but  a  foot  in  diameter  would 
have.  But  in  street  car  motors  our  space  Is 
limited  and  we  cannot  far  increase  the  torque  of 
our  motor  in  this  way.  Our  armature  must 
necessarily  be  of  small  diameter  so  that  our  lever- 
age is  small.  Nor  can  we  increase  our  current' 
Indefinitely,  so  other  means  must  be  resorted  to  to 
give  the  motor  suflaoient  torque  to  start  a  loaded 
car  from  rest  or  propel  it  up  a  steep  grade. 

It  is  a  law  of  mechanics  that  what  is  termed 
"work"  Is  equal  to  the  product  of  the  force 
(torque)  inio  the  space  described  by  it  in  its'dl- 
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rection  while  overcoming  the  resistance,  and 
"horse  power,"  Is  the  rate  at  which  this  work  is 
done.  Thus  if  we  have  an  armature  of  small 
diameter  and  small  torque,  it  may  be  able  to  do 
considerable  work  at  a  rapid  rate  If  with  this 
small  torque  it  be  caused  to  revolve  very  fast.  It 
this  were  attached  directly  to  the  axle  of  a  car.  Its 
torque  would  not  be  sufficient  to  start  it,  but  if  we 
geared  it  down  through  one  or  more  gears  so  that 
for  every  revolution  of  the  axle,  the  motor  would 
in  the  same  time  have  made  say  50  revolutions, 
the  torque  on  the  car  axle  would  be  magnified  50 
times,  and  the  car  would  easily  start  or  go  up 
hill.  It  must  not  be  imagined  that  by  gearing 
down,  a  motor  is  enabled  to  do  more 
work  in  a  given  time  or  that  its 
horse  power  is  in  any  way  increased  thereby,  for 
by  the  definition  of  work  it  is  the  product  of  the 
force  into  the  space  through  which  it  acts.  If 
we  exert  a  small  force  through  a  very  long  dis- 
tance in  a  given  time,  as  is  the  case  with  the  rap- 
Idly  running  armature,  the  same  horse  power  is 
expended  as  if  we  exerted  50  times  as  much 
force  through  a  space  one  fiftieth  as  long. 

Thus  in  street  car  motors  with  the  small  arma- 
tures and   bipolar  fields  the   necessary  torque    on 
the  car  axle  is  gained  at  the  expense  of  speed  by 
gearing  down.     At  first  all  street  car  motors  were 
double  geired,  but   the  wear  of  these  gears  and 
the  loss  of  power  occasioned   by  them  indicated 
the  desirability  of  doing  away  with   them  either 
partially  or  wholly.     This  could   only  be  done  by 
increasing    in   some  way   the   torque    on  the  ar- 
mature.    Neither  the   diameter  of  the  armature 
nor  the  current  used  could  be  much  increased,  so 
resort  was  had  to  the  multipolar  fields.     It  is  very 
clear  that  with  a  four-pole  field  each  of  the  fields 
may  be  made  to  exert  the  same  pulling  or  pushing 
force  on  the  armature,  with  the   same   current  as 
is  exerted  by  each  of  the   bipolar  fields  before  re- 
ferred to.     With  four  poles,  therefore,  the  arma- 
ture win  have  double  the  torque   and  may  there- 
fore run  at  half  the  speed  with  the  same  mechan- 
ical advantage.     This  would  enable  us  to  do  away 
with  one  of  the  two  reduction  gears  of  which  we 
have  spoken,  and   If   we  had  six   poles  and  could 
slightly  increase  the  diameter  of  our  armature  or 
slightly  increase  the  amount  of  current,  or  both, 
we  could   put  the   armature  directly  on  the  axle 
and  do  away  with  both   gears  and   have  the  same 
axle  torque  as  we  originally  had  with   our  double 
gears.     We  would   have   then  a  single  reduction 
and  gearless  motor  respectively.     It  was  argued 
that  whatever  excess  of  current  might  be  required 
for  the   gearless   motor,   for  Instance,   would  be 
more  than  compensated  for  by  the  saving  of  the 
loss  in  the  gears.     As  an   illustration  of  the  gear- 
less motor,  reference  Is  made  to  the  subjoined  cut 
of  the  Short  gearless  motor.     It  will   be  observed 
that  its  field   frame   is  triangular  in  section  and 
has  but  three  pole  pieces.     It  is,  however,  a  six- 
pjle  machine,  since  the   fields   are  so  wound  as  to 
produce  consequent  poles  in  the  centers  of  each  of 
the  three  parts  of  the  frame  connecting  the  three 
pole  pieces  together. 


"If  they  are  resonably  safe  that  is  all  the 
company  is  bound  to  do.  This  accident  occurred 
in  the  daytime;  the  rails  were  there;  the  plaintiff 
chose  to  cross  there;  he  took  the  risk  of  doing  so. 
The  company  being  lawfully  there,  it  being  indis- 
pensable to  the  exercise  of  their  rights  to  put  the 
rails  there  preparatory  to  their  being  laid  in  the 
track,  I  cannot  see  that  there  is  any  negligence 
here  upon  which  they  can   be  made  responsible." 


BAILS  PILED  IN  THE  STREET. 


The  suit  of  William  A.  Hollar  against  the 
Philadelphia  Traction  Company  has  been  dis- 
missed. The  plaintiff  tripped  on  a  pile  of  rails 
belonging  to  the  defenlant  corporation  lying  In  a 
street  and  fell  sustaining  Injuries  for  which  he 
claimed  damigos  from  the  compiay.  In  grant- 
ing a  non-suit  the  court  said:  "They  had  an  un- 
'luestionabie  right  to  put  the  rails  on  the  street. 
They  cannot  relay  their  tracks  without  doing  so. 
I  suppose  there  are  twenty  miles  of  those  rails  on 
the  streets  at  this  moment.  I  do  not  know  how 
else  they  can  lay  those  tracks  without  putting 
the  rails  on  the  streets.  I  do  not  know  where 
they  can  be  placed  in  a  safer  position  than  along- 
side of  the  curb  In  the  street.  In  depositing 
those  rails  It  is  not  possible  to  adjust  each  rail  by 
plumb  and  compass. 


RELATIVE    COST    OF    STEAM,    COMPRESSED 

AIB  AND  ELECTRICITY  FOR  THE 

OPERATION  OF  RAILROADS. 


BY   GENEBAL  H.  HAUPT,    C.  E. 

I  have  received  a  copy  of  the  Street  Railway  Re- 
view for  April  and  have  read  with  much  interest 
and  some  surprise  the  criticism  of  my  article  by 
General  Manager  W.  E.  Baker  of  the  Intramural 
railway.  When  I  was  consulted  professionally  in 
reference  to  the  plans  of  construction  and  opera- 
tion of  the  proposed  new  rapid  transit  lines  In 
New  York  City  the  question  of  motive  power 
came  up  for  consideration.  There  were  good 
reasons  for  believing  that  cable  was  not  suitable, 
but  it  was  thought  that  either  electricity  or  com- 
pressed air  might  be  advantageously  substituted 
for  steam. 

I  happened  to  be  well  posted  in  regard  to  what 
had  been  accomplished  with  compressed  air  and 
had  sufficient  data  at  hand  to  guide  me  in  form- 
ing my  conclusions  relative  thereto,  but  had  to 
obtain  from  others  most  of  my  information  re- 
garding electricity.  I  therefore  sought  what  may 
be  considered  the  chief  source  of  light  on  the  sub- 
jected, the  General  Electric  Company,  being 
favored  with  a  letter  of  Introduction  to  Capt. 
Eugene  Griffin,  the  general  manager.  That  gen- 
tleman received  me  courteously,  and  having 
stated  to  him  the  object  of  my  visit,  he  requested 
me  to  await  the  arrival  of  Mr.  W.  E.  Baker,  who 
was  familiar  with  every  detail  from  his  experi- 
ence in  connection  with  the  Intramural  railway, 
and  who  could  furnish  reliable  facts  and  figures. 
Mr.  Baker  met  me  by  appointment  three  days 
later  at  the  office  of  Mr.  Henry  Belden,  New  York 
City,  and  in  the  presence  of  that  gentleman  made 
answer  to  written  questions  that  were  submitted 
to  him,  which  answers  were  noted  at  the  time  and 
furnished  the  data  for  the  comparative  estimate 
subsequently  made.  There  was  no  disposition  to 
present  any  other  than  a  perfectly  fair  and  im- 
partial estimate,  and  if  the  comparison  was  un- 
favorable to  electricity,  it  was  simply  because 
the  figures,  which  were  not  expected  to  lie,  gave 
that  result. 

I  felt  under  great  obligations  to  Mr.  Baker,  and 
do  yet,  for  the  valuable  information  furnished, 
and  am  naturally  surprised  at  some  of  the  criti- 
cisms in  his  article,  as  the  gentleman  seems  to 
have  forgotten  the  conditions  of  the  problem  pre- 
sented to  him. 

It  must  be  remembered  that  the  information 
sought  was  in  connection  with  rapid  transit  in 
New  York  City.  That  it  was  proposed  to  con- 
struct two  four  track  elevated  roads,  one  on  each 
side  of  the  city.  That  on  each  of  these  roads  two 
of  the  tracks  were  to  be  used  for  rapid  transit 
with  an  average  speed  of  20  miles  an  hour,  and 
few  stops;  and  the  others  for  local  travel,  low 
average  speed  and  many  stops.  It  was  scarcely 
necessary  to  enter  into  an  argument  to  prove  the 
self-evident  proposition  that  30  miles  an  hour, 
with  three,  stops  per  mile,  was  Impracticable,  and 
the  chief  force  of  the  article  In  question  Is  di- 
rected against  this  assumed  and  purely  imaginary 
condition. 

If  Mr.  Baker  will  reflect  he  must  perceive  that 
the  cost  of  equipping  and  operating  a  line  of  road, 
where  the  stations  are  far  enough  apart  to  admit 
of  an  average  speed  of  30  miles  an  hour  will  be 
less  than  where  they  are  so  close  as  to  limit  the 
speed  to  13  miles  an  hour,  hence  he  cannot  con- 
sistently complain  that  the  comparison  was  un- 
fair.   It  Is  surprising  that   he  should  have  over- 


looked this  fact,  as  well  as  have  forgotten  the 
conditions  of  the- problem  presented  and  dis- 
cussed. He  seemed  to  understand  it  during  our 
interview  in  Mr.  Belden's  office,  when  he  fur- 
nished the  data  referred  to.  He  then  did  state  In 
the  presence  of  Mr.  Belden  that  "the  same  power 
would  be  required  to  operate  Manhattan  trains  as 
was  used  at  the  Intramural,  which  was  000  horse 
power  and  the  cost  of  equipping  each  train  would 
be  $10,000."  He  also  stated  that  "the  same 
power  would  operate  the  proposed  new  line." 
Now  he  states  that  careful  tests  made  in  the 
Intramural  power  house  gave  43  horse  power  per 
train.  Allowing  for  the  35  per  cent,  loss  between 
power  house  and  trains,  this  leaves  only  37  horse 
power  per  train.  Yet  he  allows  "75  horse  power 
as  a  basis  of  present  comparison."  I  have  in- 
formation from  a  reliable  source  that  indicator 
and  dynamometer  tests  made  on  the  Manhattan 
with  an  llxKi  Inch  cylinder  engine  gave  an  aver- 
age of  185  horse  power  for  all  the  time  the  engine 
was  under  steam,  which  I  have  reason  to  believe 
Is  considerably  more  than  50  per  cent,  of  the  total 
time  of  the  trip.  Here  again  Mr.  Baker  seems  to 
be  badly  mixed,  for  in  one  part  of  his  article  he 
gives  the  average  time  between  stations  as  100 
seconds — 53  under  steam,  30  coming  to  rest  and 
17  standing  in  station.  In  another  part  he  gives 
it  as  87  seconds — 38  under  steam,  33  coming  to 
rest  and  17  standing  In  station.  This  was  for  the 
purpose  of  showing  that  my  allowance  of  20 
trains  out  of  130,  "using  no  current,"  was  not 
sufficient.  Considering  that  his  figures  tally  so 
badly,  and  that  my  allowance  was  made  for  a 
road  with  long  intervals  between  stations,  It  is 
probably  nearer  the  truth  than  he  tries  to  show, 
and  anyhow  It  only  affects  my  original  estimate, 
which  was  already  subjected  to  revision  by  the 
General  Electric  Company. 

It  is  strange.  In  view  of  all  the  facts  presented 
and  after  the  statements  made  by  Mr.  Baker  dur- 
ing our  New  York  interview,  that  now,  as  if  the 
subject  were  new  to  him,  he  should  profess  to 
believe  that  I  Intended  the  proposed  line  to  be 
operated  at  30  miles  per  hour  with  three  stops 
per  mile;  and  with  this  as  a  text  write  a  two 
page  article.  How  can  he  reconcile  his  state- 
ments then  made  with  the  following  In  his  article? 
"A  calculation,  which  it  is  not  necessary  to  enter 
into,  will  show  that  to  make  an  approximation  to 
the  average  speed  of  30  miles  an  hour,  600  horse 
power  will  be  found  not  sufficient  to  do  the 
work."  Of  course  not,  and  yet  further  on  we 
read,  "COO  horse  power  *  *  *  is  true  only  if 
the  trains  are  to  make  20  miles  an  hour,"  as  if 
remembering  his  statements  at  the  New  York 
interview. 

Being  anxious  to  get  at  the  facts  and  the  truth, 
and  to  eliminate  all  possible  errors  and  misunder- 
standings my  original  estimate  deduced  from  Mr. 
Baker's  figures  was  submitted,  as  stated  in  my 
article,  to  the  General  Electric  Company  for  re- 
vision. They  placed  the  matter  In  the  hands  of 
one  of  their  experts  (Mr.  Blood  if  I  remember  cor- 
rectly) who  cut  down  the  horse  power  over  50  per 
cent,  and  put  the  cost  of  Installation  at  6,000,000 
dollars.  There  could  have  been  no  misunder- 
standing on  his  part  as  to  the  trains  making  three 
stops  per  mile,  for  he  did  not  enter  into  any  cal- 
culation to  show  that  "GOO  horse  power  would  not 
be  sufficient,"  but  stated  that  my  estimate  was 
"excessive,"  being  based  on  maximum.  Instead 
of  average  resistances.  I  accepted  his  explana- 
tion, and  his  revised  estimate,  of  42,000  horse 
power  and  6,000,000  dollars;  but  in  view  of  the 
self  evident  fact  that  It  costs  less  to  equip  and 
operate  a  line  of  road  with  stations  at  long  Inter- 
vals than  one  with  stations  at  short  Intervals,  it  is 
very  much  at  variance  with  the  final  estimate 
given  In  Mr.  Baker's  article  of  15,000  horse  power 
and  3,550,000  dollars,  on  the  supposition  that 
stations  would   average  three  per  mile. 

There  are  some  who  believe  that  the  resistance 
of  trains  is  proportional  to  the  cube  of  the  speed. 
This  Is  contrary    to  all  experience  and  very  far 
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indeed  from  the  truth.  I  can  only  advise  those 
holding  such  belief  to  get  better  posted  before 
oommlttlng  themselves  to  such  rash  statements. 
One  thing  appears  self  evident,  that  a  given 
amount  of  power  will  overcome  the  same  resist- 
ance, whether  the  agent  be  steam,  compressed 
air,  electricity  or  any  other  power   notwithstand- 


number  could  be  buiit  lilie  It,  and  it  is  even  fair 
to  assume  that  It  may  be  improved  upon  To 
prove  that  the  motor  referred  to  did  accomplish 
all  that  was  stated,  the  most  unexceptionable  tes- 
timonials can  be  exhibitej.  The  record  of  air 
consumption  furnishes  all  necessary  data  as  to 
expense  of  operation,   and   parties  are   ready   to 


have  placed  obstructions  on  the  track  to  block  the 
wheels  of  progress. 
Washington,  D  C,  May  5,  1S94. 


THE  JOHNSON-LTJNDELL   ELECTRIC    RAIL- 
WAY   SYSTEM. 


TRACK  OF  THE   JOHr^SON-LUNDELL  ELECTBIC  RAILWAY. 


ing  Mr.  Baker's  assertion  that,  "the  accelerations 
secured  on  the  Intramural  were  superior  to  those 
obtained  on  any  elevated  road  now  being  operated 
by  steam  "  If  such  was  the  case  it  could  only 
have  been  because  of  the  600  horse  power  with 
which  the  trains  were  equipped,  and  as  seen  from 
the  ground  there  was  a  frightful  amount  of 
"sparking"  as  the  trains  started. 

Mr.  Baker  goes  on  to  say  that  310  trains  would 
be  required  instead  of  120  to  operate  the  proposed 
road.  This  is  possibly  so.  I  stated  that  120  trains 
would  be  in  operation  at  one  time,  making  4  80O 
miles  in  two  hours,  on  the  assumption  that  they 
were  one  minute  apart,  and  making  an  average 
speed  of  20  miles  an  hour.  This  Is  probably 
closer  than  they  could  be  run  in  practice,  and  was 
Intended  as  an  extreme  case  for  purposes  of  safe 
calculation.  Mr.  Baker  evidently  overlooked  my 
statement  that,  "It  may  be  noted  that  120  motors 
would  not  be  sufficient  for  such  a  service,  as  there 
are  always  a  number  of  engines  in  relays,  in  re- 
serve, and  undergoing  repairs."  By  what  stretch 
of  imagination  does  he  manage  to  get  all  the  210 
trains  running  at  once,  under  the  above  condi- 
tions, SD  as  to  cover  8,000  miles  In  two  hours? 
Yet  he  uses  this  as  a  bisis  for  figuring  the  coal 
consumption  of  the  steam  engines.  A  revision  of 
his  figures  will  show  him  that  I  put  the  number 
of  miles  correctly  at  4,800  in  two  hours. 

Following  this  Is  an  assertion  that  8,000,000  dol- 
lars would  be  saved  in  the  construction  of  the 
road.  This  must  be  a  typographical  error  for 
30x40,000=$800,000.  The  wisdom,  or  even  pos- 
sibility, of  saving  this  amount  is  doubtful.  In  a 
structure  that  is  to  last  for  all  time.  The  cost  of 
maintaining  the  roadway  and  track  of  the  Intra- 
mural during  the  six  months  of  the  fair  was 
$4,281.38.  This  seems  a  good  deal  for  a  new 
track  and  roadway,  and  is  doubtless  due  to  the 
flimsy  construction  which  he  advocates. 

The  subject  of  compressed  air  Is  dismissed  with 
the  remark,  "No  experiment  has  been  carried  on 
in  this  direction  on  a  large  enough  scale  to  dem- 
onstrate its  availability,  to  say  nothing  of  the  ex- 
pense." 

If  one  air  motor  accomplished  all  that  was 
stated  in  my  article,  It  is  fair  to  assume  that  any 


quote  prices  for  the  equipment  of  motors  and  air 
compressing  plant.  Good  reasons  have  already 
been  given  why  compressed  air  has  not  come  more 
into  use,  and  why  the  above  successes  were  not 
followed  up.  To  these  I  would  add,  that  millions 
of  invested  capital  usually  block  th  e  waj'  effect- 
ually against  the  introduction  of  Improvements 


A  new  system  of  electric  traction  by  means  of  a 
combination  of  the  closed  conduit  and  storage 
battery  methods  has  been  designed  by  Messrs. 
Edward  H.  Johnson,  president  of  the  Interior 
Tondult  and  Insulation  Company,  and  Robert 
Lundell,  the  Inventor  of  the  Lundell  dynamos 
and  motors. 

We  Illustrate  herewith  the  experimental  road 
in  New  York  City  upon  which  the  Johnson-Lun- 
dell  system  has  been  tested.  The  track  runs 
around  a  whole  city  block,  with  rather  heavy 
grades  and  with  difficult  curves  of  necessarily 
short  radius.  The  power  house  Is  at  the  foot  of 
the  hill  and  at  the  center  of  that  seotkn  of  the 
track  or  circuit.  The  generating  plant  comprises 
a  vertical  engine  driving  directly  a  pair  of  Lun- 
dell dynamos,  the  unit  being  such  that  it  could 
be  enlarged  on  exactly  the  same  proportions  up  to 
any  size  for  any  road.  Its  capacity  here  is  far 
beyond  the  need,  but  it  serves  to  Illustrate  the 
manner  in  which  the  generating  part  of  the 
Johnson-Lundell  system  Is  provided  for.  By 
means  of  the  Interior  Conduit  telescopic  Iron  tube, 
current  is  carried  to  the  track  at  the  proper 
points  of  feeding,  and  is  distributed,  the  in- 
ventors claim,  without  any  loss  due  to  leakage  or 
conduction,  owing  to  the  high  Insulation  of  the 
ducts.  The  track  Itself,  so  far  as  the  rails  are 
concerned.  Is  of  ordinary  construction.  Between 
the  rails  it  is  asphalted  or  paved  and  paralleling 
the  rails  lies  a  conducting  bar  or  strip  of  metal 
embedded  In  the  asphalt.  This  bar  is  level  with 
the  surface,  and  is  divided  up  into  sections  with 
Insulating  blocks  of  stone  or  other  material  be- 
tween them.  Just  outside  the  single  track,  or 
midway  between  the  double  tracks,  are  plain 
boxes  with  Iron  covers  flush  with  the  street  sur- 
face.    In  these  boxes  are  substantial  eleotromag- 
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that  will  threaten  dividends;  even  with  a  prospect 
of  Increased  dividends  in  the  near  future,  a 
change  that  requires  present  expenditures,  is  re- 
sisted. The  Traction  Company  of  Philadelphia, 
killed  the  elevated  road  there.  The  West  End 
Company  In  Boston  did  the  same;  Tammany 
and  Manhattan  have  closed  New  York  against 
rapid  transit  efforts.  Is  it  necessary  to  explain 
further  why  compressed  air  has  not  been  univer- 
sally adopted?    Everywhere  somebody's  interests 


netlc  devices  which  deliver  current  to  each  sec- 
tion as  the  oar  comes  along,  and  then  lie  quiet 
until  the  succeeding  car  approaches.  These 
switch  boxes  are  water  tight.  Each  box  governs 
Its  particular  sections  of  track.  The  car  carries 
a  pick-up  rubbing  brush  which  leads  the  current 
Into  the  motor  and  which  takes  the  place,  or 
fulflUs  the  function  of  the  trolley  pole  wheel. 

The  car  has  but  one   motor.      This   Is   central 
under  the   car  and  drives  on  each  axle  by  means 
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of  bevel  gear,  and  with  sprocket  wheels  and  link 
chain  in  flexible  connection.  Its  suspension  is 
flexible,  the  bevels  are  boxed,  the  sprocket  wheels 
and  links  mesh  noiselessly;  and  owing  to  the  in- 
tervention of  a  bipartite  screw  coil  in  close  re- 
lation to  the  armature  shaft,  it  is  claimed  that 
the  motor,  though  capable  of  instantaneous  arrest 
or  sudden  starting,  never  moves  off  or  starts  with 
a  jerk.  The  motor  is  Iron-cased  and  protected 
against  dirt,  stones,  moisture,  etc. 

Underneath  the  car  is  a  steel  brush  which 
collects  the  current  and  conducts  it  to  the  motor, 
the  return  being  as  usual  through  the  rails,  which 
are  obviously  harmless,  as  the  conducting  strip 
between  them  is  only  alive  when  a  car  is  right 
over  it.  But  the  car  is  not  dependent  merely 
upon  the  supply  of  current  from  the  line.  Under 
the  seats  are  frames  holding  a  very  simple,  ele- 
mentary form  of  lead  storage  battery,  enough  to 
furnish  the  voltage  at  which  the  motor  runs— 300 
volts — and  with  very  few  plates  in  each 
cell,  giving  considerable  capacity.  They  render 
the  car  at  once  self-contained  and  dispense  with 
the  wiring  at  crossings,  switches,   steam   railway 


tion  may  require.  The  street  railway  tracks  may 
enter  the  lot  at  the  north  east  corner  and  will  also 
extend  along  the  entire  south  frontage.  Water 
can  be  e.xtended  from  a  city  water  main  to  any 
portion  of  the  lot.  The  drawings  must  show  the 
location  of  all  necessary  buildings,  the  position 
of  Corliss  engines,  boilers,  machinery,  coal  tracks, 
pits  and  all  other  desirable  features  for  a  model 
plant.  For  the  first  plan  selected  $100  will  be 
paid,  $75  for  the  second,  $50  for  the  third,  and 
$25  for  the  fourth.  C.  L.  Bonney,  the  vice  presi- 
dent of  the  company  reserves  the  right  to  reject 
any  and  all  plans  and  he  is  to  be  the  sole  judge  of 
the  merits  of  each.  The  plans  must  be  sent  to 
Mr.  Bonney  on  or  before  the  first  day  of  July, 
1894.  Each  plan  should  be  identified  by  the  own- 
er's mark;  the  name  and  address  to  be  sent  on 
separate  paper. 


DECISION    AGAINST    PHILADELPHIA    ELE- 
VATED KOADS. 


railroad,  in  accordance  with  the  provisions  of  the 
general  railroad  laws  relating  to  that  subject. 

Fifth.  It  has  not  exercised  this  power,  and, 
as  a  consequence,  it  has  no  route  or  right  of  way 
on  which  it  can  lawfully  build  a  line  of  railroad. 

Sixth.  As  it  has  no  right  of  way  on  the  surface 
on  which  it  can  build  a  line  of  railroad,  it  has  no 
line  to  elevate  or  depress  under  the  provisions  of 
the  act  of  1S87,  and  can  take  nothing  whatever 
under  that  act. 

Seventh.  The  contract  between  the  appellant 
and  the  city  of  Pnliadeiphia  cannot  change  the 
corporate  character  or  powers  of  the  appellant 
company,  nor  can  the  permission  of  the  city  give 
to  it  the  right  to  build  and  operate  an  elevated 
street  passenger  railroad  overhanging  the  streets 
and  the  surface  street  railroad  lines,  in  the  ab- 
sence of  any  legislation  whatever  authorizing  or 
providing  for  such  elevated  structure  and  the  as- 
certainment of  the  damages  to  be  done  to  lot- 
owners  thereby. 

Eighth.  The  erection  by  the  appellant  of  the 
structure  complained  of  is  thereby  unauthorized. 
It  was  for  this  reason  rightly  enjoined  by  the 
Court  below,  and  the  decree  appealed  from  is  now 
affirmed,  at  the  costs  of  the  appellant. 


The  Supreme   Court  of  Philadelphia  has  just 
handed  down  a  decision  which  must  bring  to   an 


English  Lack  of  Progkess  in  Traction. — 
While,  then,  we  regric  the  want  of  progress  in 
electric   traction   in   this  country,  we   cannot  b& 
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tracks,  etc.  If  the  car  has  not  sufficient  headway 
to  run  over  a  crossing,  the  battery  will  furnish 
it,  just  as  it  will  keep  the  car  going  should  it  be 
deprived  of  central  station  current. 


PRIZES  FOB  POWER  STATION  DESIGN. 


The  Chicago  General  Street  Railway  Company, 
whose  ofBce  is  at  1033  Lawndale  avenue,  Chicago, 
having  the  construction  of  a  permanant  plant  in 
contemplation,  invites  outline  drawings  and  gen- 
eral specifications  of  a  model  plant  for  the  im- 
mediate use  of  twenty  motor  cars  and  twenty 
trail  cars,  with  suitable  construction  to  increase 
capacity  to  forty  motor  cars  as  occasion  may  re- 
quire. The  lot  will  have  a  street  frontage  on  the 
sauth  of  450  feet,  on  the  east  an  alley  frontage 
of  550  feet,  on  the  west  a  street  frontage 
of  300  feet,  and  on  the  north  the  diag- 
onal frontage  abuts  a  steam  railway  from 
which  a  switch  may  be  extended  to  any  portion 
of  the  lot  where  convenience  or  economical  opera- 


end  for  the  present  all  efforts  to  construct  elevated 
railroads  in  the  state.  The  case  which  was  de- 
cided was  that  of  the  Quaker  Citv  Elevated  Com- 
pany of  Philadelphia  but  the  finding  is  so  sweep- 
ing that  no  elevated  road  can  be  built  until  action 
has  been  taken  by  the  legislature.  The  court 
makes  this  summary; 

First.  We  have  no  statute  in  the  state  that 
authorizes  the  incorporation  of  elevated  street 
passenger  railroads,  and  no  machinery  for  use 
in  acquiring  a  right  of  way  for  an  elevated  rail- 
road overhanging  the  streets  and  surface  street 
railroads  upon  them. 

Second.  The  appellant  is  not  a  street  passenger 
railroad  company,  and  cannot  acquire  the  rights 
and  franchises  of  such  company  without  incorpo- 
ration under  our  street  railroad  laws. 

Third.  The  appellant  is  a  steam  railroad  com- 
pany, incorporated  under  the  general  railroad 
laws  of  the  state,  and,  as  a  common  carrier  of  per- 
sons and  property,  is  possessed  of  the  powers  and 
is  subject  to  the  duties  imposed  upon  steam  rail- 
roads by  the  laws  of  the  state. 

Fourth.  Among  its  powers  is  that  of  locating 
and  acquiring  title   to  a  location  or  route  for  its 


blind  to  the  reasons  which  have  made  tramway 
managers  cautious.  From  the  humanitarian 
point  of  view,  horseflesh  in  traction  work  should 
be  abolished;  but  nowhere  in  the  world's  history 
have  commercial  undertakings  been  carried  out 
from  this  point  of  view.  No  one  who  understands 
horses  can  for  a  moment  ignore  the  fact  that  trac- 
tion work  is  perhaps  the  most  killing  that  horse- 
flesh Is  subjected  to,  and  would  gladly  see  inani- 
mate materials  used  in  Its  place.  Those,  like  us, 
who  have  advocated  and  do  advocate  the  use  of 
electric  traction,  advocate  such  use  because  from 
figures  put  before  us,  from  our  knowledge  or  the 
possibilities  of  electricity,  we  firmly  believe  that 
its  use  would  in  most  cases  where  it  is  proposed 
lead  to  increased  returns,  the  increase  being  pro- 
portional to  or  even  greater  than  indicated  by  the 
increased  capital  outlay.  Only  would  this  be  the 
case,  however,  when  the  installation  was  properly 
deslsned  and  economically  managed. — London 
Electrical  Engineer, 


Port  Huron,  Ont. — Residents  of  Port  Huron  are 
contemplating  the  building  of  an  electric  railway 
between  their  city  and  Lexington,  along  the  lake 
shore,  a  distance  of  eighteen  miles. 
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LIGHTNING  ARKESTEKS  FOR  STREET  RAIL- 
WAY CIRCUITS. 


Mr.  Alexander  Jay  Wurts  of  tte  Westinghouse 
Electric  and  Manufacturing  Company  on  Monday, 
April  30,  read  an  Interesting  paper  on  non-arcing 
lightning  arresters,  with  special  reference  to  the 
protection  of  street  railway  circuits,  before  the 
Society  of  Arts,  Massachusetts  Institute  of  Tech- 
nology, Boston.  Current  for  the  experiments 
was  generated  in  the  basement  of  the  building 
and  the  table  of  the  lecture  room  was  filled  with 
novel  combinations  of  old  forms  of  apparatus  and 
the  new  devices  described  by  the  speaker.  Mr. 
Wurts  spake  for  two  hours  with  scarcely  a  refer- 
ence to  his  notes  in  an  easy  and  Interesting  man- 
ner.    In  substance  Mr.  Wurts  said: 

Last  summer  one  superintendent  of  a  small 
street  railway  said  that  lightning  caused  his  plant 
a  lossof  $10,000  in  one  year.  Many  electric  power 
plants  in  the  west  are   inoperative   in  ihe  afier- 


in  a  closed  pipe.  The  wave  either  bursts  out  the 
end  or  is  reflected.  Although  the  live  wire  may 
not  be  charged  to  a  high  potential,  a  heavy 
strain  is  put  upon  those  points  of  reflection  and 
the  insulation  perforated  with  a  small  hole.  The 
puncture  may  not  occur  the  first  time.  Another 
thing  of  importance  is  that  with  these  sargings 
there  are  nodal  points  formed  where  there  is  no 
tendency  to  discharge.  The  distances  of  these 
points  are  determined  by  the  conditions  existing 
at  the  instant  of  discharge.  To  recapitulate; 
The  wire  btcomes  charged;   there    is    a    sudden 


cry^^ 


FIG.    1. 

noons  of  summer  due  to  the  destructive  effect  of 
thunder  storms.  In  the  east  there  has  been  trouble 
from  the  same  cause  to  electric  railway  pKnts. 
The  correspondence  we  receive  in  regard  to  pro- 
tection against  lightning,  the  number  of  lightning 
arresters  sold,  and  the  patents  taken  out  show  the 
Interest  in  this  subjec.  Some  means  are  needed 
to  educate  people  In  the  use  of  apparatus  for  pro- 
tection from  lightning.  The  simplest  form  of 
lightning  arrester  is  a  spark  gap,  that  is,  two 
electrodes  separated  by  an  air  space. 

The  so-called  lightning  is  supposed  to  cross  the 
gap  (J,  but  the  lightning  does  not  always  do  that, 
and  there  are  good  reasons  why.  In  my  opinion 
overhead  wires  are  not  struck  by  lightning.  Some 
of  the  ramifications  of  a  lightning  stroke  may  get 
into  them.  Last  summer  one  of  these  ramifica- 
tions struck  a  wooden  pole  supporting  a  span  wire; 
the  discharge  shattered  the  top  of  the  pole  and 
the  span  wire,  but  there  was  no  mark  on  the  pole 
below  the  span  wire.  A  mica  bell  insulator  sup- 
porting the  trolley  wire  from  the  span  wire  was 
split  into  three  pieces.  The  current  went  50  feet 
on  the  trolley  wire  to  a  lightning  arrester  and  then 
to  earth.  There  was  no  evidence  of  heat  other  than 
the  blackening  of  the  mica  insulator.  The  main 
stroke  of  lightning  would  have  developed  more 
heat.  I  cannot  conceive  of  lightning  getting  into 
a  wire  without  fusion. 

An  overhead  wire  becomes  charged  in  one  of 
three  ways  or  a  combination  of  them ;  (1)  by  static 
Induction  from  the  clouds;  (2)  by  dynamic  induc- 
tion, i.  e!  ,  by  a  discharge  between  two  clouds;  (31 
by  conduction,  by  actual  conduction  from  the  sur- 
rounding atmosphere.  This,  I  think,  is  the  usual 
case. 

The  potential  of  the  atmosphere  becomes 
higher  at  increased  elevations.  At  the  top  of  the 
Washington,  D.  C,  monument  in  thunder  storms 
it  is  3,000  volis.  Between  the  top  of  the  Eiffel 
tower  and  the  base  it  is  10,000  volts.  At  the  tops 
of  our  poles  the  potential  is  not  dangerous  to  insu- 
lition. 

As  commonly  accepted  a  lightning  discharge  is 
oscillatory.     It  may   be  that  the   charge  of  the 


atmosphere  also  partakes  of  these  oscillations  and 
during  a  lightning  discharge  the  potential  of  the 
whole  atmosphere  may  also  rapidly  oscillate.  If 
a  wire  becomes  charged  to  the  potential  of  the 
surrounding  atmosphere,  there  may  be  surgings 
set  up  in  this  wire  when  the  potential  of  the  at- 
mosphere varies.  Dr.  Lodge  has  investigated  this 
subject  fully.  I  am  quite  convinced  that  the 
charges  take  place  from  conduction,  Many  cir- 
cuits in  the  west  become  charged  in  a  cloudless 
day  from  100  to  1.50  times  an  hour,  when  there  is 
no  lightning  flash  at  all.  During  thunder  storms 
the  discharge  of  lightning  arresters  occurs  at  the 
same  time  as  the  flash  due  to  the  surgings  set  up 
in  the  lines.  These  surgings  are  important  though 
the  danger  Is  not  Immediate.  There  are  points  of 
reflection  in  a  system,  in  the  translating  devices, 
in  the  armature,  in  the  converters,  where  the 
surgings  meet  with  high  self-induction,  and  are 
either  reflected  or  they  punch  out  the  Insulation. 
The  nearest  analogy  is  that  of  an  hydraulic   wave 


FIG.    3. 

letting  go;  surgings  are  set  up;  points  of  re- 
flection and  nodal  points  are  formed. 

The  so-called  lightning  arresters  conduct  to 
earth  and  do  not  arrest,  they  are  lightning  con- 
ductors. Such  an  arrester  or  conductor  as  is 
shown  in  Fig.  1,  answers  for  thi  taking  of  dis- 
charges of  telegraph  and  telephone  lines,  bat  with 
a  dynamo  current  of  several  horse  power,  the 
current  will  follow  across  the  gap  grounding  the 
line.  Most  arresters  differ  in  the  means  of  inter- 
rupting the  dynamo  current.  As  far  as  the 
lightning  charge  is  concerned,  they  do_not  arrest 
it  and  superintendents  of  electric  iight^plants  do 
not  understand  this  point.  One  spark  gap  will 
take  the  discharge  as  well  as  another.  A  dis- 
charge goes  along  past  a  spark  gap  to  the  dynamo 
because  the  discharge  did  not  like  the  gap. 
When  this  happens  the  managers  of  a  station 
throw  away  the  lightning  arrester  and  get  another. 
The  nodal  points  are  to  blame,  not  the  arresters. 
Two  conductors  A  and  B,  Pig.  2,  one  representing 
the  overhead  wire,  the  other  the  ground,  were 
connected  with  the  terminals  of  a  Holtz  machine 
kept  contlnuouslj'  running  by  a  motor;  c,d,e,f, 
'J,  h,  i  were  spark  gaps  or  lightning  arresters  so- 
called. 

By  varying  the  spirk  'gaps  on  the  Holtz  ma- 
chine, the  discharge  on  the  line  will  pass  some- 
times by  one,  sometimes  by  another  gap.  The 
discharge  Is  as  likely  to  pass  at  i  as  at  J  nearer  the 
charging  source;  c,  d  and  e  are  nothing  more 
than  simple  opportunities  for  the  discharge  to 
pass  from  one  side  to  the  other.  Suppose  there  Is 
a  motor  at  i:  that  motor  is  a  lightning  arrester  as 
it  offers  an  "pportuuity  for  the  discharge  to  pass 
from  Hto  B,  from  one  side  of  the   circuit  to  the 
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bundle  of  iron  wires  in  the  opening  of  the  coil  C 
and  the  gap  must  be  decreased  at  B,  showing 
that  the  impedance  of  the  coil  G  has  been  de- 
creased. The  Iron  wire  Inserted  lights  up.  The 
Iron  wire  acts  as  a  short-circuited  secondary.  For 
lightning  arrester  purposes  we  do  not  want  any 
iron  in  the  coll.  To  sum  up  again:  Lightning 
arresters  afford  opportunities  for  the  discharge  to 
pass  but  they  do  not  protect;  coils  protect. 

Two  or  three  years  ago  I  discovered  a  non-arc- 
ing metal  which  Is  generally  supposed  to  be  a 
compound.  There  is  no  secret  about  it,  for  it  is 
not  a  combination.  I  found  that  electrodes  of 
zinc  under  certain  conditions  would  not  keep  an 
arc.  Small  zinc  electrodes  placed  near  together 
were  connected  with  tinfoil  which  melted  with- 
out holding  an  arc.  The  non-arcing  metals  are 
zinc,  cadmium,  bismuth,  antimony  and  mercury. 
The  latter  was  experimented  upon  by  dipping 
copper  electrodes  in  mercury  and  was  the  best  of 
all  for  a  few  experiments.  Then  I  took  cylinders 
of  the  various  non-arcing  metals  1  inch  in  diam- 
eter, li  inches  long,  separated  them  by  small  air 
spaces,  bridged  across  by  crumbs  of  tinfoil,  which 
melted  with  no  arc  and  no  damage.  In  the  case 
of  mercury  there  was  no  flicker  of  the  voltmeter 
needle,  and  no  fusion  was  noticed.  In  the  case 
of  zinc  a  hole  was  dug  in.  If  a  certain  percentage 
of  copper  is  added  the  non-arcing  property  is  not 
destroyed.  In  no  instance  does  the  space  bead 
over,  and  the  smaller  you  make  the  air  space,  the 


FIG   4. 

other,  in  this  case  from  the  wire  to  the 
earth;  and  the  discharge  may  pass  unless  the 
insulation  be  so  strong  that  it  cannot  be  punc- 
tured. What  we  want  is  good  insulation  in  our 
motors  and  plenty  of  opportunities  on  the  line 
for  the  charge  to  pass  to  earth.  The  discharges 
do  not  like  to  go  far.  Superintendents  put  a 
lightning  arrester  on  each  feeder  in  their  station 
and  think  they  have  insured  their  apparatus. 
The  discharge  should  have  an  opportunity  to  get 
to  ground  where  the  charging  occurs,  and  the 
lightning  can  be  kept  entirely  out  of  the  station 
by  liberally  distributing  lightning  arresters  along 
the  line.  I  am  going  to  equip  an  entire  system 
at  every  100  feet  and  find  out  where  the  discharge 
takes  place  most  frequently,  whether  in  elevated 
places  (the  system  runs  up  600  feet)  or  in  the 
woods,  or  in  the  city.  I  can  do  this  by  inserting 
tissue  paper  in  series  with  non-arcing  lightning 
arresters.  [Specimens  of  paper  punctured  in 
Colorado  were  here  shown.  The  holes  were  from 
the  size  of  a  prick  of  a  pin  to  the  pin  itself.] 
Lightning  arresters  do  not  protect.  Choke  colls 
do.  They  alone  can  stand  guard  over  armature 
insulation.  The  form  of  the  coil  is  very  impor- 
tant. Dr.  Dodge  says  that  flat  coils  give  maxi- 
mum impedance.  «  curious  thing  I  found  was 
that  the  impedance  increases  with  the  number  of 
turns  of  wire  up  to  a  certain  point  and  then  stops, 
giving  a  curve  like  that  in  Fig.  3.  Another  curi- 
ous thing  is  that  the  impedance  decreases  when 
we  insert  iron.  Dr.  Dodge  distinctly  states  that 
he  could  not  find  any  difference.  I  find  it  may 
decrease  it  20  per  cent. 

If  the  spark  appears  at  A  alone,  Fig.  4,  then 
the  discharge  is  through  the  coll.  Adjust  until 
the  spark  appears  occasionally  at  B,  then  insert  a 


FIG.    5. 

smaller  the  arc.  [One  of  the  non-arcing  light 
ning  arresters  for  alternating  currents  was  shown 
in  operation."! 

The  arrester  consists  of  seven  cylinders  of  zinc, 
copper  and  a  bit  of  lead  in  composition.  There 
are  six  air  spaces.  This  makes  a  double  pole 
lightning  arrester  taking  the  two  sides  of  the 
circuit  at  the  ends  and  a  ground  on  tbe  middle 
cylinder.  The  cylinders  are  placed  Vt  inch  apart 
or  as  close  as  possible.  I  think  the  action  of  this 
metal  is  due  to  vapors  formed  when  the  dynamo 
current  passes.  It  seems  natural  that  there 
should  be  non-conducting  vapors  as  well  as  non- 
conducting substances.  There  are  three  air  gaps 
for  the  arc  to  hold  between  the  line  and  the 
ground.  With  our  make  of  toothed  armature  we 
need  four  air  gaps  to  break  the  arc.  Two  air 
gaps  are  enough  on  a  1,000  volt  alternating  cir- 
cuit. There  are  five  or  six  thousand  arresters  in 
use  and  only  two  failures.  These  were  not  fail- 
ures of  the  metal  but  due  to  the  construction.  It 
was  found  that  when  the  arc,  following  a  dis- 
charge, takes  place  near  the  marble,  the  non- 
arcing  power  of  the  m?tal  is  destroyed,  sheets  of 
mica  were  inserted  in  the  ends  of  the  cylinders  of 
an  arrester  and  the  non-arcing  properties  com- 
pletely destroyed.  The  first  cylinders  were  made 
with  the  ends  connected  close  to  the  marble,  and 
although  the  chances  of  a  discharge  passing 
there  are  very  small,  still  It  did  occur  probably  in 
the  two  recorded  failures.  The  cylinders  are  now 
made  with  rounded  ends. 

Both  legs  of  a  dynamo  circuit,  Pig.  5,  are 
charged  to  the  same  potential,  the  charge  passing 
to  the  middle  leg  of  arrester  and  there  right  and 
and  left,  sparking  across  the  air  gaps  between 
the  cylinders,  to  the  wires  on  the  right  and  left  . 
and  charging  the  Leyden  jars  until  a  disruptive 
discharge  follows.     As  the  discharge  catches  the  ■ 
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dynamo  on  the  crest  of  a  wave,  the  noise  and 
disturbance  is  greater  than  when  it  occurs  at  a 
point  in  the  curve  when  the  current  is  less  than 
maximum.  [The  dynamo  circuit  had  eleven  100- 
volt  lamps  in  series  with  five  5-ampere  strands  of 
wire  In  parallel,  and  whether  the  discharge 
seemed  heavy  or  light  the  lamps  did  not  flash 
nor  the  fuse  melt.  The  fuse  was  reduced  to  one 
strand  when  it  sagged   under  several  discharges 
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and  finally  gave  way.  Ic  was  very  Interestlnz  to 
notice  that  the  volume  of  dynamo  current  follow- 
ing each  discharge  was  not  thesime,  some  failing 
to  cause  the  single  strand  fuse  (5  amperes)  to  sag 
at  all.  This  was  due,  as  stated  above,  to  the  fact 
that  the  discharge  occurred  on  the  trough  of  a 
wave.] 

I  have  short-circuited  a  dynamo  circuit  by  one 
of  this  form  of  lightning  arrester  2,000  times, 
once  every  six  seconds.  The  cylinders  became 
hot.  but  you  could  still  see  the  knurling.  This 
arrester  Is  not  discriminating,  but  the  dynamo 
current  does  not  persist  after  a  discharge  passes. 
It  is  no  better  than  a  spark  gap,  but  j-ou  can  trust 
it  and  there  are  no  swinging  aims  and  no  burning 
out.  [The  slowness  of  the  charging  by  the  Holtz 
machine  was  excused  by  Sir.  Wurts  on  account  of 
the  dampness  of  the  room.  His  own  expermental 
laboratory  among  many  improvements  has  no 
windows  whatever] 

These  non-arcing  metals  and  the  arrester  com- 
posed of  cylinders  of  metal  are  non-arcing  only 
on  alternating  currents.  They  cannot  be  used  on 
direct  current  circuits  except  the  Brush  and 
Schuyler  arc  machines.  In  which  the  current  is 
pulsating.  So  many  letters  were  received  asking 
if  the  arrester  would  work  on  street  railway  cir- 
cuits that  an  attempt  was  made  to  devise  some 
form  that  would  operate  on  direct  circuits.     It  is 


finished  form  has  a  cap.  To  form  and  hold  a 
dynamo  arc  we  must  have  metallic  vapors  and 
such  are  not  formed  In  the  arrester.  This  form 
of  non-arcing  lightning  arrester  Is  discriminating, 
that  is,  disruptive  discharges  pass  and  the  dynamo 
current  does  not.  Last  summer  in  Colorado  an 
arrester  was  sealed  up  with  plaster  of  Paris.  It 
blew  to  pieces  as  there  was  no  room  for  displace- 
ment of  the  air.  [An  arrester  was  then  connected 
In  series  with  a  direct  current  dynamo  and  a  fine 
fuse.  On  charging  the  current  a  disruptive 
charge  passed  again  and  again  without  short-cir- 
cuiting the  dynamo  so  as  to  blow  the  fine  fuse. 
In  this  experiment  the  cover  of  the  arrester  was 
split  so  that  the  discharge  could  be  seen.  In  this 
as  in  the  previous  experiment  the  result  was 
greeted  by  loud  applause.] 

That  arrester  will  wear  out.  One  has  stood 
5.000  discharges  and  Is  still  good.  The  average 
take  2,000  discharges  and  are  then  short-circuited. 
The  disruptive  discharge  wears  a  hole  and  then 
the  metallic  vapors  formed  therein  make  anl 
hold  an  arc. 

The  lightning  arrester  must  be  connected  to 
earth  by  a  straight  wire.  One  economical  super- 
intendent put  In  a  wire  to  connect  a  lightning 
arrester  to  the  ground  a  lot  of  old  kinks  that 
made  a  good  choke  coil.  In  another  case  $500 
worth  of  apparatus    was  protected   by   a  ground 


discharge  passed  one  spark  gap  It  would  perhaps 
take  the  second  or  third  to  the  ground  and  not  hit 
the  dynamo.  In  the  plant  described  not  a  dis- 
charge got  by  the  arresters,  which  were  favored 
in  the  following  order:  2ad.  3rd,  1st,  4th,  count- 
ing the  number  of  discharges  in  each.  In  Denver 
I  tried  two  choke  coils  in  series  in  place  of  four, 
on  the  trolley  system.  The  colls  were  0000  wire 
and  40  per  cent,  of  the  discharges  passed  them. 
Four  colls  would  suffice  in  the  majority  of  cases. 
Such  colls  are  expensive  on  account  of  their  size. 
It  was  easy  to  employ  them  at  Telluride  because 
there  are  no  translating  devices  there  and  the 
ends  of  the  line  alone  had  to  be  protected.  In  any 
system  with  translating  devices  the  only  way  Is  to 
put  man3'  opportunities  on  the  line. 

The  kind  of  Insulations  Is  Important. 
Wrapped  Insulations  cut  no  figure  at  all.  Dis- 
ruptive discharges  pass  between  the  convolutions 
farther  than  they  would  in  air.  A  continuous 
tube  must  be  used  so  that  a  discharge  will  have 
to  bore  a  hole  through  solid  Insulation. 


HAKRISBTJKG  IDEAL  ENGINE  AND 
DYNAMO  COMBINATION. 


The    "Harrisburg    Ideal"     self-oiling    engine, 
manufactured   by  the   Harrisburg  Foundry  and 
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well  known  that  a  disruptive  discharge  will  go 
over  K  Don-conductlDg  •iurface  rather  than  to  bore 
through  air.  liy  adding  a  pencil  mark  the  dis- 
charge b»!ComeH  eailer.  Now  taking  two  small 
plec'rl  of  marble  rubbing  a  lead  pencil  over  the 
•urface,  and  placing  them  face  to  face  with  strips 
of  alumloum  foil  between,  and  the  foil  separated 
H  Incbei,  the  dynamo  current  did  not  follow  the 
'lliruptivc  dlicharge.  The  foil  wag  brought  to 
within  i  Inch,  when  the  fuxc  waH  blown.  Then: 
wan  a  f:n'l"ncy  for  the  upper  marble  t^j  llflotf. 
A  grfy)v<5  wan  ih'-n  mn'Ie  In  the  marble,  the  groove 
fllltfl  with  pencil  dual  and  the  lop  tied  on.  The 
DCKl  form  wa«  a  lignum  vibe  block  with  a  rect- 
angular groove. 

fn  lhl»  grvtv.  arc  the  tcrmlnala  and  between 
them  are  buroed-oul  little  grxivcH  with  a  burning 
tool.  If  leather  and  many  other  ihlngi  arc  uaed 
Id  tbil  pari  the  lllm  after  a  ahorl  lime  In  torn  olf. 
The  conducllng  Dim  formed  by  the  charred 
lignum  v\Up  'loci  not  form  a  high  rcttlmance  leap 
to  vround.  Ity  Ihe  conducting  film  the  dielectric 
in   »'-•.-  ■ -'^lly  Kpllt,  and  V)  the  dlB- 

ch»-  than   Ui   bfjre  lt«  way 

Ihro  .„  *  bullet  has  to  do  when 

H  botm  lU    way   through  a  p»Dc  of  glaM.     The 


costing  less  than  five  cents.  It  consisted  of  a  J  by 
'Mnch  Iron  boll.  The  wire  was  wound  around  the 
head  and  two  nails  were  driven  in  fjr  good 
contact. 

The  aim  in  making  these  arresters  Is  to  have 
them  non-arcing  and  so  cheap  that  enough  may 
be  used  to  thoroughly  protect  a  line.  I  am  afraid 
that  as  they  are  new,  superlntendi'nts  will  take 
them  apart.  I  have  tried  to  previ'nt  this.  The 
arresters  are  8eale<l  and  Instrucllon  given  not  to 
touch  them.  There  Is  no  necessity  to  taki:  them 
apart.  (Mrcumstances  demand  that  they  be  non- 
arcing  8<)  that  Ihey  may  be  put  out  on  the  line  and 
not  frequently  Inspecl'-d.  i.,a3t  Summer  in  Tel- 
luride (Colo.)  n  :t,(XKJ  volt  power  planl  which  had 
been  shut  down  every  afternoon  on  account  of 
ihundcr  storms  was  protected  In  the  following 
manner: 

Outside  the  power  houBi'S  In  a  lightning  arrester 
houac  over  damp  ground  were  Installr'd  the  arrest- 
ers and  all  the  lines  were  taken  to  that  house. 
Four  choke  coll»  wore  Inserted  In  each  leg  of  each 
circuit,  r.elweon  the  choke  colls  there  were 
formed  at  Intermediate  points,  ",  H  ami  '',  Fig. 
>>,  arllflclal  polnla  of  relleollon  where  the  spark 
gaps,  the  DOD-arclDg  arreslers  were  placed.     U  a 


Machine  Works,  of  Harrisburg,  Pa  ,  is  shown  In 
the  accompanying  llUislralion.  The  dynamo 
connected  to  it  was  built  by  the  General  Electric 
Company,  and  has  a  capacity  of  !iO  k.  w.  with  a 
speed  of  27.")  revolutions  per  minute.  The  engine 
cylinders  are  12x12  inches. 

The  self-oiling  out-board  [bearing  feature,  as 
shown  In  this  engine,  Is  designed  on  a  generous 
model,  and  has  the  latest  arrangement  of  movable 
sleeve  with  ring  oilers,  being  except  for  the  In- 
creased weight  and  size,  of  almost  the  same  con- 
struction as  the  standard  lOdlson  bipolar  bearings 
which  are  now  so  familiar  to  users  of  those 
machines. 

The  results  of  a  test  of  the  lileal-Oeneral  Elec- 
tric combination  made  recently  In  New  York  City 
will  be  of  Interest.  The  enKlne  and  dynamo  were 
started  in  the  usual  manniT  under  steam,  and 
when  running  at  the  deslied  speed,  275  revolutions 
per  minute,  the  brushes  were  adjusled,  and 
engine  and  dynamo   prepared  for  taking  the  load. 
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The  switchboard  was  also  arranged  so  that  the 
entire  amount  of  power  generated  would  pass 
through  two  switches  side  by  side.  A  nickel  five- 
cent  piece  was  balanced  on  edge  on  the  outer  end 
of  the  cylinder  head,  with  the  engine  running  at 
friction  load.  The  two  switches  were  then  taken 
In  hand  and  thrown  in  Instantly,  the  ammeter 
showing  340  amperes.  The  switches  were  thrown 
out  in  seven  seconds,  then  In  and  out  again,  thus 
throwing  upon  the  engine  practically  the  full  load 


NEW  SWITCH  OF  THE  W.  S.  HILL  ELEOTBIO 
COMPANY. 


Levy's  Car  Truck. 


The  accompanying  Illustration  shows  one  of  the 
latest  improvements  In  the  switch  line  by  the  W. 
S.  Hill  Electric  Cjmpiny,  of  B:)3ton.  A  brief 
notice  of  this  switch  was  given  In  our  patent  rec- 
ord of  last  week.  The  leading  feature  1q  the  In- 
vention is  the  manner  in  which  the  two  or  more 
blades    are    secured    to   the   yoke  so  as  to  obtain 


In  the  accompanying  illustrations  Pig.  1  shows 
a  side  view  of  an  improved  form  of  street  car  truck 
designed  by  J.  L.  Levy  of  New  York  City,  and 
Fig.  3  is  an  enlarged  side  elevation  of  the  end  of 
the  truck  showing  the  auxiliary  spring  used. 

Among  the  specifio  improvements  claimed  in 
this  design  of  truck  Is  a  nest,  or  series  of  springs 
located  between  an  extension  of  the  truck  frame 
and  the  car  body,  or  a  like  extension  of  the  upper 
chord  (If  one  is  used).  This  nest  of  springs  com- 
prises those  which  are  adapted  to  come  into  play 
successively  as  the  car  body  sinks  down;  that  is 
K)  say,  these  graduated  springs  are  intended  to 
supplement  the  usual  car  springs  which  are  gen- 
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PIO.  1.      CAB  JACK. 

of  the  dynamo  twice  within  fourteen  seconds, 
during  which  the  five-cent  piece  remained 
balanced  on  the  cylinder  head,  showing  the  com- 
bination to  be  operating  without  noticeable  vibra- 
tion. 

There  are  now  between  30  and  40  Harrlsburg 
Ideal  direct  connected  electric  combinations  in 
successful  operation,  nearly  everyone  of  which 
was  installed  by  the  New  York  representatives  of 
the  Harr'sburg  Foundry  and  Machine  Works,  W. 
R.  Fleming  &  Co.,  303  Broadway,  New  York, 
and  630  Atlantic  avenue,  Boston. 


THE  ACME  CAB  JACK. 


THE  HILL  SWITCH. 

rigidity,  and  keep  all  of  the  blades  in  proper 
alignment  while  the  switch  is  being  operated.  By 
the  old  method  of  securing  the  blades  to  the  yoke 
(to  which  the  handle  is  attached)  by  a  single  bolt 
or  screw  In  each  blade,  there  was  nothing  to  pre- 
vent the  twisting  of  the  blades,  thus  allowing  one 
to  move  in  advance  of  the  other,  and  as  the  two 
or  more  poles  would  not  break  in  unison,  excess- 
ive flashing  would  result.  To  overcome  this  de- 
fect and  produce  a  more  mechanical  and  substan- 
tial device,  the  outer  ends  of  the  blades  and  yoke 
have  been  broadened,  and  two  screws  or  bolts  in- 
serted, thus  securing  the  parts  so  rigidly  that  the 


FIG.  2.      levy's  car  truck. 

erally  located  about  the  axle  boxes  so  as  to  per- 
mit of  a  car  extending  beyond  the  truck  frame  or 
overhanging  the  truck  being  used,  the  nest  of 
springs  also  acting  in  a  measure  as  a  buffer  to 
retard  the  oscillation,  or  end  vibration,  of  the  car 
upon  the  truck. 

The  design  also  Includes  the  location  of  a  leaf 
or  elliptical  spring  between  the  ordinary  and 
usual  car  springs,  and  this  Is  adapted  to  come  Into 
play  after  the  car  springs  have  begun  to  be  com- 
pressed, at  which  time  the  elliptical  spring  be- 
gins to  assist  the  axle  box  frames  in  resisting  the 
downward  movement  of  the  car. 


STBEET  BAILWAY   AFFAIBS  IN  ENGLAND. 


^From  Our  Sv^cial  Correspondent,) 

Board  op  Trade  Regulations. — The  electric 
traction  people  cannot  say  any  longer  that  they 
'dunno  where  they  are,"  for  now  that  the  stand- 
ard  regulations   for  equipping  and   working  an 


The  accompanying  illustrations  show  the  new 
car  jack  designed  and  manufactured  by  the  Lewis 
&  Fowler  Manufacturing  Company  of  Brooklyn, 
N.  Y.  Fig.  1  shows  a  single  jack  and  its  con- 
struction, while  Fig.  3  shows  very  clearly  the 
method  of  using  the  jack  In  raising  car  bodies 
from  their  tracks.  These  jacks  are  equally  well 
adapted  for  use  in  shops  or   anywhere  along  the 


LEVY  S  car  truck. 


PIG.  3.    the  acme  car  jack. 

line.  They  are  capable  of  quick  adjustment  and 
quick  action.  They  are  sufficiently  powerful  to 
lift  the  heaviest  cars,  yet  are  very  easily  operated. 
Two  men  can  raise  a  oar  quickly  and  safely  with 
a  very  slight  effort,  and  when  once  raised,  the 
jacks  will  hold  the  car  firmly  for  any  length  of 
time  required.  The  construction  Is  simple,  and 
there  are  no  parts  liable  to  get  out  of  order. 


blades  must  at  all  times  move   In   unison,  and  all 
the  blades  leave  the  contacts  at  the  same  instant. 

The  second  important  feature  consists  in  back- 
ing up  the  regular  flexible  contacts  B  by  what  are 
termed  reinforcing  plates,  shown  at  A.  It  has 
heretofore  been  the  custom  to  use  nothing  but  the 
copper  strips  B,  and  these  of  a  necessity  being 
flexible  were  liable  to  spring  apart  by  constant 
usage,  thus  impairing  the  contact  and  causing 
the  parts  to  heat.  By  the  method  shown  the 
flexibility  is  maintained,  and  on  account  of  the 
reinforcing  plates  the  fl;xlble  contacts  are  always 
held  in  proper  position,  consequently  the  elec- 
trical connection  between  blade  and  contact  is 
always  kept  perfect. 

It  will  be  seen  that  the  carrying  capacity  of  the 
flexible  copper  plates  B  are  increased  by  the  re- 
inforcing plate  A  to  the  maximum  of  any  other 
part  of  the  circuit,  preventing  loss  of  current  in 
the  switch  and  heating  and  destruction  of  its 
contacts. 


La  Salle,  111.— The  City  Eleotrlc  Rill  way  Com- 
pany has  been  compelled  to  stop  running  Its  cars, 
being  unable  to  procure  coal  for  fuel  on  account 
of  the  strike  of  the  coal  miners. 


electric  street  railway  have  been  issued  by  the 
Board  of  Trade,  it  is  possible  and  even  easy  to 
gauge  their  exact  influence  on  traction  develop- 
ments. The  general  opinion  seems  to  be  that, 
though  the  draft  rules  when  flrst  published  last 
year  were  absurdly  strict,  to  such  an  extent, 
indeed,  as  to  make  electric  traction  impossible, 
yet  in  their  final  form  as  amended,  after  discus- 
sion with  all  the  parties  interested — telephone 
companies,  railway  companies,  telegraph  depart- 
ment of  the  general  postotlice,  electrical  firms  and 
street  railway  men,  etc.,  etc. — they  offer  no  real 
restrictions  whatever  to  the  proper  development 
of  electric  lines  when  designed  and  built  upon 
the  best  principles.  At  any  rate,  government 
interference — so  far  as  It  has  gone — is  decidedly  of 
the  "Indulgent  parent"  order,  so  much  so  that 
more  than  one  prophet  has  speculated  upon  the 
probability  of  street  railways — as  well  as  trunk 
lines — being  eventually  nationalized.  Time 
enough  for  that  yet.  however. 

Municipalized  Tramways. — It  is  more  likely 
that  street  railways  will  flrst  of  all  be  taKen  over 
by  the  local  authorities — at  any  rate  will  be 
owned,  if  not  worked  by  them.  It  cannot  be  said 
at  present,  however,  that  the  results  of  municipa- 
lization have  proved  highly  favorable.  Take  for 
instance  the  Plymouth  Corporation  lines.  The 
last  available  reports  show  that  1,030,.553  passen- 
gers were  carried  at  a  cost  of  $31,040,  while  the 
receipts  were  only  about  $400  in  excess  of  this 
amount.  Then  there  is  Huddersfield,  where  the 
lines  are  all  owned  and  worked    by  the    Corpora- 
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tion,  sleam  enjlnes  belns  chiefly  employed  on 
account  of  the  sleep  grades.  An  apparent  gross 
profit  of  $31,495  is  shown  on  the  year's  worliing; 
but  when  interest  amortization  and  depreciation 
are  talcen  into  account,  with  cost  of  renewing 
permanent  way  the  gross  profit  is  turned  into  a 
loss  of  $47,390.  One  would  say  that  Huddersfield 
would  do  better  by  adopting  a  cable  system,  and 
Plymouth  be  wiser  if  horses  were  replaced  by 
electric  motors. 


NEW  ENGLAND  NOTES. 


{From  Our  Special  Boston  Correspondent.) 

Car  Fenders  Invented  in  Boston.  —  There 
will  soon  be  several  new  types  ot  electric  car  life 
fenders  on  the  market,  the  inventions  of  Boston 
msn,  eioh  posse  sng  m3rit3  peou  iarly  its 
own.  Ever  since  the  West  Ead  Street  Railway 
Company  advertised  for  samples  and  the  alder- 
maaic  commission  was  appointed  to  investigate 
this  subject,  inventors  have  been  at  worii  devis- 
ing an  apparatus  that  would  prove  a  real  life- 
saver.  From  what  we  have  seen  of  these  new  de- 
vices they  certainly  appear  to  have  that  merit. 
It  is  not  that  inventors  fail  to  invent  the  right  de- 
vice, but  the  real  dlffloulty  is  in  inducing  street 
railway  companies  to  adopt  It. 

Extension  of  the  Quincy  &  Boston.— At  a 
meeting  of  the  Qiilnoy  city  council,  Monday 
evening,  the  Q.aincy  &  Boston  Railway  Company 
asked  for  authority  to  e-Ytend  its  electric  system 
to  the  town  of  Braintree,  where  it  will  join  the 
road  that  has  been  constructed  and  equipped  from 
Brockton,  via  Holbrook  and  Randolph.  There 
was  some  slight  opposition  offered  by  one  or  two 
maiden  ladles,  owners  ot  property  along  the  io- 
tended  lioe,  who  urged  that  what  was  good 
enough  for  their  grandames  was  good  enough  for 
them"  in  the  way  ot  travel,  even  though  they 
might  take  halt  a  day  instead  of  half  an  hour  to 
reach  Boston.  The  authority  asked  for  will  be 
granted. 

Elevated  Roads. —Now  that  the  subject  of 
rapid  transit  in  this  city  has  reached  that  point 
where  the  public  is  beginning  to  inquire  which 
one  ot  several  systems  of  elevated  railways  no iv 
belQg  examined,  will  finally  be  adopted,  things 
are  becoming  lively  among  the  inventors  and 
promoters  of  these  various  systems  themselves. 
The  Hon.  E.  Moody  Boynton,  inventor  of  the  elec- 
tric bicycle  railway,  that  is  running  in  Brooklyn, 
N.  Y.,  has  been  expressing  himself  pretty  warmly 
on  the  merits  or  rather  the  demerits  of  the  Meigs 
system,  which  is  the  system  most  in  favor  up  to 
date.  Mr.  Boynton,  of  course,  makes  out  that 
Gaptaiu  Joe  Meigs  and  his  system  can  never  solve 
the  problem,  and  the  latter  is  equally  sanguine 
he  can  not  oaly  give  the  city  of  Bjston  rapid 
transit,  but  most  luxurious  travel  as  well.  Mayor 
Matthews,  too,  is  quite  wrought  up  over  the  sub- 
ject, and  on  more  than  one  occasion  recently  at 
meetings  of  the  legislative  committee  or  city 
council,  language  has  been  used  that  was  more 
expressive  than  polite.  It  is  a  question  now, 
whether  any  system  will  be  adopted  after  all. 

Undergrotjnd  Wires.— It  seems,  after  all,  that 
as  the  West  Eud  Street  Railway  Company  has 
been  ordered  by  the  city  government  to  place  its 
wires  underground,  that  the  electric  light,  tele- 
phone and  telegraph  companies  will  have  to  do 
the  same  thing.  The  mayor  has  expressed  it  as 
his  opinion  that  they  must  all  go  and  the  council 
and  aldermen  have  about  arrived  at  the  same 
decision.  Whatever  work  is  attempted  in  that 
direction,  however,  the  companies  have  been 
notified,  will  have  to  be  approved  by  the  city 
fathers  before  being  allowed  to  pass. 


FINANCIAL  DEPARTMENT. 


Eastern  Stock  and  Bond  Market. 


(.S'rom  Oar  Wall  Street  Correspondent.) 

The  financial  air  this  week  has  been  rife  with 
rumors  and  reports  of  consolidations,  extensions 
and  capital  stock  increases,  and  consequently  a 
little  tinge  of  excitement  has  been  lent  to  the 
trading  in  traction  stocks. 

Second  Avenue  Stocks.— That  something  is 
going  on  In  Second  avenue  stock  cannot  be  any 
longer  doubted.  For  some  months  certain  people 
have  been  eagerly  picking  up  every  share  that 
has  come  into  the  open  market  and  recently  orders 
to  buy  large  blocks  of  the  stock  on  the  quiet  have 
been  given  to  commission  houses  that  are  promi- 
nent in  traction  stock  dealings.  These  orders 
have  not  been  placed  directly.  They  come  to  the 
brokers  from  banks  and  other  Indlrectsouroes  and 
It  Is  therefore  not  an  easy  matter  to  ascertain  the 
identity  of  the  syndicate  that  Is  after  the  control 
ot  the  road.  Even  two  or  three  large  holders  ot 
Second  avenue  slock  who  have  been  approached 
by  the  emissaries   ot    the  syndicate  were  left  In 


ignorance  of  the  names  of  the  real  parties  that 
wanted  to  purchase  their  stock.  But  the  over- 
tures are  being  made  and  a  change  in  control  of 
the  Second  avenue  railroad  company  is  looked  for 
as  the  next  development  in  local  street  railway 
history.  Current  quotations  for  the  stock  are  130 
bid,  134  asked. 

The  Third  Avenue  Railroad  Company  so 
the  Street  Railway  Gazette  correspondent 
learns  from  sources  of  the  utmost  rellabity — Is  to 
increase  Its  capital  stock  $1,000,000  In  order  tQ  pay 
for  proposed  extensions  on  St  Nicholas  and  Man- 
hattan avenues  from  One  Hundredth  and  Twenty- 
fifth  street  to  Kingsbridge  and  back.  It  is  now 
$4,000,000,  the  bonded  issue  outstanding  being 
$5,000,000.  There  seems  now  to  be  no  doubt  that 
the  board  of  aldermen  will  grant  the  company 
what  it  desires  In  the  way  of  the  contemplated 
additions  to  its  system.  In  Lawyer  Edward 
Lauterbach  the  company  possesses  an  attorney 
without  an  equal  in  this  city  as  a  wire  puller  and 
diplomatist.  A  Republican  ostensibly  in  politics 
he  is  hand  in  glove  with  the  influen- 
tial interests  in  Tammany  Hall  and  is 
shrewd  enough  not  to  abuse  a  power 
that  comes  in  handily  at  critical  moments  like 
this.  This  is  well  Illustrated  by  the  present  con- 
dition of  affairs  In  the  local  street  railway  situa- 
tion. The  Metropolitan  Traction  Company  has 
always  been  noted  for  its  Tammany  Hall  affilia- 
tions, and  it  is  through  its  connection  with  the 
Fourteenth  street  wigwam  that  it  has  so  readily 
obtained  the  valuable  concessions  already  secured 
to  it.  Mr.  Richard  Croker  is  understood  to  have 
made  most  of  his  money  through  the  kind  assist- 
ance ot  Messrs.  Thomas  Ryan,  John  D.  Crimmlns 
and  ex-Secretarles  Whitney  and  Elklns  and  other 
magnates  of  the  big  traction  company,  and  the 
favor  has  been  reciprocated  In  the  shape  ot  the 
big  franchises  granted  to  the  Metropolitan  Trac- 
tion Company  in  New  York.  The  Traction  Com- 
pany in  Sunday's  papers  published  a  map  show- 
ing the  extensions  of  their  sj'stem  contemplated 
in  the  near  future.  One  of  the  routes  projected 
was  up  St.  Nicholas  avenue  and  down  Manhattan 
avenue  exactly  where  the  Third  Avenue  people 
had  already  filed  application  to  build.  The  Third 
Avenue  people  being  asked  about  this  made  an- 
swer that  both  companies  had  recognized  the 
value  of  the  line  in  question,  and  that  both  had 
made  propositions  to  the  board  ot  aldermen.  The 
property  owners,  however,  had  all  been  induced 
to  favor  the  Third  Avenue  road's  scheme  and 
they  are  now  confident  that  their  plan  will  be 
carried  out  as  originally  outlined. 

Other  Traction  Stocks  have  been  neglected 
for  the  most  part.  Some  small  trades  have  been 
made  in  North  Shore  Traction  stock,  now  quoted 
at  15  bid,  on  the  showing  made  for  the  six  months 
ending  March  31,  when  net  earnings  were  |1 19,- 
709,  an  increase  over  the  same  period  a  year  ago 
of  $80,834.  This  was  largely  due  to  the  big  de- 
crease in  operating  expenses-  In  the  same  way 
the  net  earnings  of  the  Columbus  (Ohio)  Street 
Railway  Company,  whose  stock  Is  largely  held 
East,  shows  an  increase  in  net  earnings  for  April 
of  30  per  cent.,  and  for  the  period  from  January 
1  to  April  30  of  56J  per  cent.  Brooklyn  street 
railway  stocks  have  not  been  in  much  request 
either.  The  Brooklyn  City  and  Newtown  Rail- 
roid  reports  a  net  income,  after  paying  all  fixed 
charges,  ot  $13,099,  and  the  stock  holds  very 
steady  around  300.  Otherwise  there  is  nothiug  ot 
moment  at  present  in  the  local  street  railway 
field. 

Kansas  City  Consolidation.— Boston  has  been 
devoting  most  of  its  attention  to  the  surprising 
condition  ot  affairs  which  has  just  come  to  the 
surface  in  connection  with  the  Kansas  City  street 
railway  consolidation  recently  predicted  in  these 
columns.  The  call  for  deposits  of  the  shares  of 
the  Kansas  City  Cable  Railway  and  Grand 
Avenue  Railway  Company  of  Kansas  City  for  the 
purpose  ot  bringing  into  court  an  alleged  consoli- 
dation with  the  Kansas  City  and  Independence 
Rapid  Transit  Company,  of  Kansas  City,  gives 
some  hint  as  to  the  trouble.  As  the  story  is  made 
public  it  appears  that  certain  directors  ot  the 
three  companies,  taking  advantage  ot  obsolete  by- 
laws, voted  to  consolidate  without  notifying 
stockholders  and  Increased  the  bonded  Indebted- 
ness of  the  three  companies  from  $3,380,000 to  $4,- 
6(50,000  and  the  capital  stocks  from  $3,875,000  to 
$4,700,000  of  which  -$3,300,000  was  made  pre- 
ferred. The  so-called  syndicate  that  "promoted" 
the  deal  received  for  its  presumed  services  $313,- 
500  in  bonds,  $567,500  la  preferred  stock  and 
$639,000  In  common  stock,  besides  selling  to  the 
company  for  $175,000  preferred  stock  and  $350,030 
common  stock  Washington  Park  already  mort- 
gaged tor  $100,000  which  is  alleged  to  he  Its  full 
value.  The  Boston  security  holders  are  wild  at 
these  revelations  and  promise  to  make  things  in- 
teresting tor  the  self-philanthropic  promoters. 

West  End  Stock. — Boston  has  also  been  baying 
a  little  West  End  railway  stock.  It  is  reported 
that  the  April  income,  both  gross  and    net,  was 


the  best  in  many  months.  The  gains  over  last 
year  were  unusually  large  as  compared  with 
recent  months.  The  stock  is  being  picked  up  in 
small  quantities. 

Speculation  in  Philadelphia  has  been  chiefly 
confined  to  Philadelphia  Traction  stock,  but  a 
decision  just  rendered  by  the  Supreme  Court  of 
Pennsylvania  in  the  elevated  railroad  case  has  led 
to  a  revival  of  bull  feeling  on  the  traction  stocks 
that  must  soon  manifest  itself  in  another  move- 
ment toward  higher  prices.  The  decision  of  the 
court  is  against  both  the  Quaker  City  and  North- 
eastern roads.  The  Supreme  Court  holds  that 
there  is  no  law  for  their  construction,  that  they 
are  steam  roads  and  as  such  cannot  be  operated; 
that  they  cannot  be  built  as  street  railways  and 
their  charters  are  practically  void.  This  decision 
is  regarded  as  the  death  blow  of  elevated  railways 
in  Philadelphia  and  is  looked  on  as  a  special 
victory  for  the  Philadelphia  Traction  Company 
over  whose  lines  the  elevated  roads  were  pro- 
jected to  run.  Notwithstanding  this  good  news 
the  stock  broke  on  Tuesday  4+  per  cent.  The 
bulk  of  the  selling  was  liquidation  but  there  were 
lots  of  short  contracts  put  out  because  ot 
the  belief  that  the  new  stock  issue  will 
amount  to  not  less  than  $5,000,000.  The  directors 
have  declared  a  semi-annual  dividend  ot  4  per 
cent.,  $3  per  share,  which  is  an  increase  ot  50 
cents  per  share,  or  1  per  cent..  In  the  semi-annual 
distribution.  It  this  rate  Is  kept  up,  Philadelphia 
Traction  will  be  an  8  per  cent,  stock  and  108f, 
Tuesday's  quotation,  will  look  cheap  in  a  few 
months.  'The  increase  in  the  dividend  is  made 
possible  by  the  rapid  growth  In  the  company's 
receipts  since  the  Introduction  ot  the  trolley  sys- 
tem on  the  several  lines  now  operated  by  elec- 
tricity. 

Financial  Notes. 

Street  Railway  Stocks  — Valentine  &  McAvoy, 
bankers  and  brokers,  184  Dearborn  street,  Chi- 
cago, said  yesterday:  "Cable  stocks  have  been 
dull  and  featureless  and  there  is  practically  no 
change  from  prices  of  last  week.  There  has  been 
continued  liquidation  in  the  securities  of  the  ele- 
vated roads,  carrying  them  down  to  the  lowest 
prices  on  record.  Some  talk  about  the  Illinois 
Central  making  a  five  cent  fare  to  Grand  Crossing 
(but  no  official  confirmation)  has  made  inquries  as 
to  earnings  of  the  City  Railway  Company  which 
we  believe  are  far  from  satisfactory.  Most  ot 
traction  stocks  in  Philadelphia  have  been  quite 
active  during  the  past  week.  Highest  prices  were 
recorded  Monday.  Metropolitan  sold  that  day  at 
131  and  Philadelphia  113.  The  Philadelphia 
Traction  dlvidead  was  increased  Tuesday  from  6 
per  cent,  per  annum  to  8  per  cent.  The  former 
president  ot  Baltimore  resigned  yesterday  and 
Gov.  Brown  ot  Maryland  was  elected  to  succeed 
him.  It  is  believed  that  the  new  president  will 
be  able  to  harmonize  street  car  Interests  in  Balti- 
more and  will  look  toward  a  general  consolidation 
of  the  several  systems  in  that  city.  The  market 
has  been  so  dull  that  the  last  two  or  three  days 
there  is  really  nothing  to  write  about." 

BInghamton  (N.  Y  ,  Roads  Consolidate. — An  agree- 
ment of  consolidation  between  the  Binghamton 
Railroad,  the  Court  Street  and  East  Eud  Railroad 
Company,  and  the  West  Side  Street  Railroad 
Company,  forming  the  Binghamton  Railroad 
Company,  has  been  tiled  with  the  Secretary  of 
State  at  Albany.  The  directors  ot  the  new  com- 
pany are  Jerome  B.  Landfield,  G.  Traoey  Rogers, 
John  Evans,  Charles  J.  Kaapp,  Frederick  E. 
Ross,  George  Whitney,  Theo.  S.  Rogers  and  John 
P.  E.  Clark  of  Binghamton,  and  Arthur  A.  Beeves 
of  New  York  City. 

Receiver  Appointed  In  Oakland,  Cat —J.  C.  Johnson 
of  San  Francisco  has  been  appointed  receiver  ot 
the  Bast  Oakland  Street  Railroad  Company,  on 
application  of  the  California  Safe  Deposit  and 
Trust  Company.  Mr.  Johnson  has  qualified  as  re- 
ceiver and  is  in  possession  of  the  road. 


New  Incorporations 

Niagara  Falls,  Ont.- John  Piett,  Joseph  Tait,  M. 
P.,  Toronto;  L.  C.  Raymond,  of  Welland;  R.  N. 
Campbell,  of  Niagara  Palls,  and  G.  W.  Pound,  of 
Lockport,  are  seeking  Incorporation  as  the 
Niagara  River  Tramway  Company  to  build  a 
cable  tramway  across  Niagara  River  from  either 
the  County  ot  Lincoln  or  Welland,  to  the  Amer- 
ican side  of  the  river. 

Bluefield,  W.  Va.— A  charter  has  been  Issued  to 
the  Bluefield  Electric  Railway  Company,  com- 
posed ot  Philadelphia  capitalists.  The  company 
proposes  to  build  an  electric  railway  about  twenty 
miles  In  length  to  connect  six  towns  in  the  Blue- 
Held  coal  region  of  West  Virginia.  The  railway 
will  carry  both  freight  and  passengers. 

The  Co-Operative  Electric  Railway  Company  of  Chi- 
cago has  been  organized  with  a  capital  stock  ot 
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$1,000,000,  to  operate  electric  railways  and  to 
manufacture  and  deal  in  electric  equipment,  etc. 
The  Incorporators  are  Morris  S.  Evlnger,  Charles 
E.  Burnap  and  Isiac  T.  Dyer. 

Summit  Hill,  Pa. — The  Inter  County  Electric 
Street  Railway  Company  has  been  incorporated 
with  a  capital  of  $200,000.  Chas.  E.  Hague,  of 
Philadelphia,  Is  president.  The  line  will  connect 
Tamaqua,  Lansford  and  Summit  Hill  in  Carbon 
county. 


NEWS   OF  THE  "WEEK. 


Toronto  Street  Sprinkling.  — President  MoKenzle,  of 
the  Toronto  Street  Railway  Company,  has  made 
the  following  proposition  for  sprinkling  the 
streets:  "The  Toronto  Railway  Company  will  be 
willing  to  enter  into  a  contract  for  the  street 
sprinkling  with  the  cltj'  to  sprinkle  the  track  al- 
lowances, viz.,  40  miles  or  thereabouts  of  streets, 
four  times  per  day  for  65  cents  per  mile  of  street 
per  day,  water  to  be  supplied  by  the  city  free  of 
charge,  and  the  company  not  to  pay  any  percent- 
age to  the  city  on  this  amount.  In  doing  the 
work  for  this  price  it  is  understood  that  the 
whole  of  the  tracks  will  be  done.  We  would  be 
willing  to  do  some  sections  oftener  and  some  a 
less  number  of  times  at  a  proportionate  rate,  as 
may  be  directed  by  the  city  engineer." 
Ralelgti  N.  C.  Street  Railway  Sold.— The  Raleigh  street 
railway  was  sold  for  $4,000,  May  3,  to  Dr.  J.  H. 
McAden,  Col.  A.  B.  Andrews,  Maj.  R.  S.  Tucker, 
the  General  Electric  Company  and  others.  It  is 
stated  that  such  other  bondholders  or  creditors  of 
the  present  company  as  may  wish  to  contribute 
equally  with  the  others  to  the  purchase  and  re- 
establishment  and  operation  of  the  road  will  be 
allowed  to  participate  on  the  same  terms  as  Dr. 
McAden  and  his  associates.  As  soon  as  the  sale 
is  confirmed  the  purchasers  state  that  they  will 
at  once  begin  work  to  put  the  road  In  first-class 
running  order  and  that  it  will  be  operated  as  soon 
as  this  can  be  accomplished. 

Wage  Scale  Restored  in  Grand  Rapids. — The  consoli- 
dated Street  Railway  Company  of  Grand  Rapids, 
reduced  wages  on  January  1,  with  the  promise  if 
business  revived  to  restore  them  on  May  1.  In  a 
recent  circular  to  the  employes  Manager  Chap- 
man says  there  has  been  practically  no  improve- 
ment and  the  receipts  of  the  cars  are  far  below 
last  year.  However,  as  the  reduction  was  made 
for  four  months,  the  scale  was  restored  May  1 
as  agreed,  but  with  the  distinct  understanding 
that  the  whole  scale  will  have  to  be  readjusted  to 
meet  the  present  conditions  unless  there  Is  a 
marked  improvement  in  business  before  fall. 

Clearfield,  Pa. — The  Houtzdale  &  Suburban  Elec- 
tric Railway  and  the  Phillpsburg  &  Suburban 
Electric  Railway  companies  have  been  recently 
chartered  to  operate  in  Clearfield  county.  The 
companies  are  capitalized  at  $100,000  each  and 
both  controlled  by  persons  in  Brooklyn,  Philadel- 
phia and  Hazelton.  The  Phillpsburg  company 
extends  to  Morrisdale  Mines,  Allport,  Kylertown, 
Winburne,  Munaln's  and  Hawk  Run,  while  at 
Oceola  this  line  connects  with  the  Houtzdale  line 
which  runs  from  there  to  Amesville,  iMaderla, 
Glen  Hope,  Irvona,  Coalport  and  JauesvlUe. 

Chicago,  III.— The  ordinances  granting  to  the 
North  and  West  Chicago  street  railroad  companies 
the  right  to  introduce  the  trolley  system  were 
amended  at  the  last  meeting  of  the  city  council. 
That  portion  of  the  ordinance  forbidding  the 
companies  to  construct  an  electric  road  under  an 
elevated  structure  was  amended  so  that  the 
company  Is  allowed  to  build  a  line  under  the  Lake 
Street  Elevated  railroad  structure.  The  provision 
that  policemen  and  firemen  should  be  carried  free 
was  modified  so  that  they  shall  be  carried  with- 
out payment  of  fares  only  when  they  shall  be  in 
uniform. 

Brooklyn,  N.  Y. — The  state  railroad  commission 
has  given  the  Fulton  Elevated  Railroad  Company 
the  right  to  Increase  its  capital  stock  from  $300,- 
000  to  $1,500,000.  The  money  is  wanted  for  the 
purpose  of  extending  the  road  to  the  city  line. 
All  that  portion  of  the  Kings  County  Elevated 
above  Manhattan  Junction  is  called  the  Pulton 
Elevated,  but  It  is  under  the  management  of  the 
Kings  County  road.  When  the  Pulton  is  finished 
it  will  be  consolidated  with  the  Kings  County,  and 
as  the  capital  stock  of  the  Kings  Is  $3,000,000 
this  new  addition  will  make  it  $4,500,000. 

Stillwater  (Minn.)  Electric  Railway  Sold.-The  Still- 
water Street  Railway  was  sold  at  auction  May  7th 
by  Sheriff  Marty  in  Stillwater.  A.  J.  Jenks,  a 
capitalist  of  the  citv,  started  with  a  bid  of 
$10,000,  which  was  raised  to  $69,254,  this  being 
the  amount  of  indebtedness  against  the  road  and 
the  costs.  The  property  was  struck  off  at  that 
figure  to  Judge  Nethaway,  attorney  for  Allen  G. 
Curtis,  who  is  trustee  for  the  bondholders.  Re- 
ceiver Hewitt  will  be  Immediately  discharged  and 
the  road  continued  as  heretofore. 


Chicago,  III. — The  condemnation  suit  of  the 
Metropolitan  L  road  against  the  West  Chicago 
Street  Railroad  Company,  which  was  on  trial  more 
than  a  week  before  a  jury  in  Judge  Gibbons' 
court,  ended  May  8.  The  defendant  claimed 
damages  for  something  more  than  $600,000  for  the 
L  road's  right  of  way  across  the  mouth  of  the  Van 
Buren  street  tunnel  and  for  crossing  certain  prop- 
erty on  Clinton  street.  The  jury  gave  damages 
amounting  to  $307,236,  of  which  $304,336  was  for 
crossing  the  tunnel  and  $103,000  for  running  over 
the  Clinton  street  property. 

Minneapolis,  Minn. — The  Harvey  ordinance.  In 
accordance  with  which  conductors  Issue  transfer 
slips  on  cars,  went  into  effect  last  week  and  it 
seems  to  give  general  satisfaction.  Previously 
the  transfer  slips  were  Issued  at  certain  points  by 
transfer  agents.  The  system  was  not  popular  and 
the  council  passed  the  Harvey  ordinance.  The 
company  claimed  It  had  no  right  to  Impose  such 
a  condition  on  the  company,  and  resisted  its  en- 
forcement. Subsequently  it  withdrew  its  opposi- 
tion and  agreed  to  conform  to  the  terms  of  the 
Harvey  ordinance. 

Philadelphia,  Pa.— The  Delaware  County  &  Phil- 
adelphia Electric  Railway  Company  put  Its  trol- 
ley road  in  operation  this  week  and  oars  are 
running  regularly  on  Baltimore  avenue  between 
the  city  line  at  Cobb's  creek,  through  Pernwood, 
Lansdowne  and  Clifton  to  Prinios,  a  distance  of 
nearly  four  miles.  By  the  first  of  July  it  is  ex- 
pected that  the  road  will  be  completed  to  Swarth- 
more,  and  eventually  It  will  be  extended  to  Media. 
Entrance  into  the  city  will  be  effected  as  soon  as 
the  Electric  Traction  Company  builds  its  road 
out  to  Baltimore  avenue. 

Akron,  0. — Meetings  were  held  last  week  In  the 
Interest  of  the  proposed  electric  railway  from 
Cleveland  to  Akron.  Among  those  interested  In 
the  project  are  Capt.  T.  K.  Dissette,  Hon.  Mar- 
tin Dodge,  C.  G.  Canfleld  and  P.  N.  Wilcox  of 
Cleveland,  and  C.  L.  Dunbar  of  Brecksvllle.  The 
proposed  road  is  about  twenty-nine  miles  in  length 
and  about  $300,000  will  be  required  to  construct 
it.  The  farmers  along  the  line,  who  are  all  anx- 
ious for  the  road  will  be  asked  to  contribute  $50,- 
000  toward  the  enterprise  payable  in  three  install- 
ments. 

Marion,  0. — The  Electric  Street  Railroad  Com- 
pany has  been  incorporated  with  a  capital  stock  of 
$100,000,  and  the  following  directors  elected: 
Gottfrey  LetHer,  El  ward  Diirfee,  S.  E.  Barlow, 
Charles  Leftlir,  George  Turney,  Henry  Strelitz 
and  E.  Huber,  and  they  organized  by  electing 
Edward  Durfee  president  and  treasurer,  Gottfrey 
Leffler  vice-president,  and  George  Turney  secre- 
rary.  Twenty-one  thousand  dollars  of  the  capi- 
tal stock  has  been  paid,  and  the  road  will  be  a  go. 

St.  Louis,  Mo.— A  bill  has  been  introduced  in  the 
city  council  authorizing  the  Manchester  Road 
Electric  Railroad  Company  to  construct  tracks 
from  Manchester  road  and  Sarah  street  to  Porest 
Park  boulevard,  to  Grand  avenue,  to  Chestnut,  to 
Twentieth,  to  Pine,  to  Seventh  street.  The  com- 
pany is  to  pay  $1,000  per  year  after  five  years  and 
$3,000  per  year  for  the  ensuing  five  years,  and  then 
3  per  cent,  of  the  gross  earnings,  not  to  be  less  than 
$3,000  per  year.  The  franchise  Is  asked  for  a  pe- 
riod of  forty  years. 

Chicago,  111. — Residents  of  the  suburb  of  Lake 
View  have  commenced  Injunction  proceedings 
against  the  North  Chicago  City  Railway  Com- 
and  the  North  Chicago  Street  Railroad  Com- 
pany. They  seek  to  enjoin  the  defendants  trom 
constructing  and  operating  a  street  railway  upon 
Evanston  avenue  between  Graceland  avenue  and 
Dewey  court  by  "electric  motive  power"  unless 
under  an  ordinance  "based  upon  a  petition  giving 
the  consent  of  the  owners  of  a  majority  of 
frontage."' 

Leavenworth,  Kans.— The  board  of  county  com- 
missioners has  granted  the  Leavenworth  Electric 
Railway  Company  a  franchise  to  build  its  Soldiers' 
Home  and  Mt.  Muncle  extension.  The  line  will 
be  built  on  the  west  side  of  the  Kansas  City  road 
from  Limit  street  to  the  south  limits  of  the 
Soldiers'  Home  reservation  and  from  that  point 
north  along  the  south  side  of  the  road,  running 
ncrth  and  south  to  Mt.  Muncle.  The  franchise  is 
for  a  period  of  twenty  years. 

Norwalk,  0. — A  number  of  gentlemen  who  are 
interested  In  building  an  electric  railway  from 
Norwalk  to  the  southern  part  of  Huron  County 
made  an  inspection  of  the  proposed  route  last 
week.  Among  those  Interested  are:  G.  H.  De- 
Witt,  A.  W.  Prout,  W.  H.  Gllcher  and  T.  B. 
Taylor,  of  Sandusky,  and  Mayor  Greene,  S.  E. 
Crawford,  W.  H.  Price,  H.  H.  Hoyt,  C.  H. 
Stewart  and  James  G.  Gibbs,  of  Norwalk. 

Philadelphia,  Pa. —The  work  of  converting  the 
Roxborough,  WIssahickon  and  Manayunk  Inclined 
Plane  into  a  trolley  line  has  been  begun  with  the 
expectation  that  the  road  for  a  distance  of  five 
and  a  half  miles  will  be  ready  for  use  in  three 
months  and  at  a  cost  of  probably  not  more  than  $60- 


000.  The  power  station  will  be  constructed  at  Shaw- 
mont  station.  Westinghouse  apparatus  will  be 
Installed.  The  Brill  Company  will  furnish  the 
new  oars. 

Gettysburg,  Pa. — The  Government  Commission 
has  served  notice  on  President  Hoffer  of  the 
Gettysburg  Electric  Railway  Company  that  the 
United  States  would  condemn  every  portion  of 
the  railway  that  is  on  ground  which  was  occupied 
by  Federal  or  Confederate  troops.  This,  it  is  an- 
nounced, will  remove  the  lines  from  the  "Valley 
of  Death,"  the  side  of  "Little  Round  Top,"  and 
along  "Hancock's  Front." 

Rochester,  N.  Y. — Work  is  progressing  rapidly  on 
the  new  power  house  of  the  Grand  View  Beach 
Railroad  Company',  which  is  to  replace  the  sta- 
tion which  was  destroyed  by  fire  about  a  year  ago. 
The  structure,  which  is  03  by  109  feet,  is  located 
at  Rlgney's  Bluff'half  way  between  Charlotte  and 
Manltou.  General  Electric  multipolar  generators 
and  Mcintosh  &  Seymour  engines  will  be  in- 
stalled. 

Brooklyn,  N.  Y.— The  Brooklyn  Heights  Railroad 
Company,  operating  all  the  lines  of  the  Brooklyn 
City  and  Broadway  railroad  companies,  has  di- 
vided its  system  into  the  Eastern  and  Southern 
districts.  The  latter  will  be  in  charge  of  J.  C. 
Cameron,  who  has  been  general  superintendent. 
W.  N.  Morrison  has  been  made  superintendent  of 
the  Eastern  District  system. 

Davenport,  la.— On  May  5  the  first  electric  car 
crossed  the  Mississippi  on  the  government  bridge 
connecting  Davenport  with  Rock  Island.  Por 
five  years  the  Davenport  and  Rook  Island  Rail- 
way Company,  composed  of  Chicago  capitalists, 
has  been  working  to  this  end.  This  is  the  only 
electric  line  across  the  river  below  St.  Paul,  aside 
from  St.  Louis. 

Chicago,  111. — Judge  Stein  has  dissolved  the  in- 
junction restraining  the  West  and  South  Towns 
Street  Railway  Company  from  laying  its  tracks  on 
Twenty-second  street  between  Johnson  and  May 
streets.  Within  thirty  days,  it  is  said,  the  road 
will  be  in  operation  in  Twenty-second  street  from 
Lawndale  to  the  river. 

Canandalgua,  N.  Y. — The  trustees  of  the  village  of 
Canandaigua  have  granted  the  Canandalgua  Elec- 
tric Light  &  Street  Railroad  Company  permission 
to  operate  an  electric  road  in  that  village.  It  Is 
expected  that  the  road  will  be  In  operation  within 
two  months. 

Dividend.— The  Berlin  Iron  Bridge  Company  paid 
on  April  14  Its  regular  quarterly  dividend  of  H 
per  cent.  Considering  the  hard  times  in  all 
branches  of  business,  especially  among  manufac- 
turers of  structural  iron,  this  is  a  good   showing. 

Washington,  D.  C— An  experimental  consolidation 
of  the  Georgetown  and  Tennallytown    road    with 
the  Bethesda  line  went  into  effect  last   week  and  ' 
will  be  continued  for  several  weeks   to    ascertain 
If  any  beneficial  results  will  accrue. 

Youngstown,  0. — Work  has  been  commenced  on 
the  Youngstown  Park  and  Palls  railway. 


PEKSONAli. 


Merged  in  the  Manhattan  New  York. — There  has  been 
filed  in  the  office  of  the  Secretary  of  State  at  Al- 
bany a  certificate  of  merger  of  the  Metropolitan 
Elevated  Railway  Company  with  the  Manhattan 
Railway  Company.  The  certificate  states  that 
the  Manhattan  Company,  being  the  lessees  of  the 
Metropolitan  Company,  has  taken  a  surrender  of 
the  stock  of  the  Metroplitan  Company  and  issued 
111  exchange  therefor  its  stock  at  the  rate  of  110 
shares  of  its  own  stock,  for  100  shares  of  the 
stock  of  the  Metropolitan  Company  in  pursuance 
to  an  agreement  dated  August  1,  1884.  The 
surrendered  stock  aggregates  65,000  shares. 

Sale  of  Nashville  United  Electric  Branch  Lines.— The 
extension  lines  of  the  United  Electric  Railway 
Company  of  Nashville,  Tenn.,  were  bought  last 
week  at  public  sale  by  I.  T.  Rhea  for  $8,100.  The 
last  bid  of  the  owners  of  main  lines  of  the  system 
was  $8,000. 

Dr.  William  T.  Barnard,  the  first  president  of  the 
South  Side  Rapid  Transit  Company,  died  on  May 
10.  He  was  obliged  to  discontinue  his  relations 
with  the  company  a  year  ago  because  of  lU 
health. 

F.  S.  Raskins  has  resigned  the  position  of  super- 
intendent in  St.  Paul  for  the  Twin  City  Rapid 
Transit  Company,  and  Dow  S.  Smith  of  Minne- 
apolis has  been  appointed  temporarily  to  fill  the 
place. 

James  R.  Chapman,  General  Manager  of  the  Grand 
Rapids  Consolidated  Street  Railway  Company 
has  resigned  his  position  to  assume  charge  of  the 
electrical  construction  of  the  North  Chicago 
Street  Railroad  Company. 

John  F.  Ostrom,  of  the  Pennsylvania  Steel  Com- 
pany, Philadelphia,  was  In  Chicago, 
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Dearborn,  Mich. — The  village  of  Dearborn,  has 
granted  the  Toledo,  Monroe  &  Detroit  Electric 
Railway  Company  a,  thirty-year  franchise  through 
the  village  streets. 

Thomas  H.  McLean,  manager  of  the  Citizens' 
Street  Railway  Company,  of  Indianapolis,  was  in 
Chicago  this  week. 

Foree  Bain  of  the  Great  Western  Manufacturing 
Company  of  Duluth,  Minn.,  was  in  Chicago  this 
week. 

Allen  R.  Fjote,  of  Washington,  was  in  Chicago 
this  week. 

^m*- 

TRADE  NOTES. 


The  Berlin  Iron  Bridge  Company  of  East  Berlin, 
Conn  ,  is  putting  up  a  gas  house  extension  for  the 
Brookllne  Gas  Company  at  Allston,  Mass.  The 
new  terminal  facilities  for  the  New  York,  New 
Haven  &  Hartford  R.   R  ,  at  Providence,  R.   I., 


will  necessitate  two  large  bridges  which  will  be 
furnished  by  the  Berlin  Iron  Bridge  Company. 
These  bridges  will  carry  16  tracks  over  Gaspee 
street,  Promenade  street  and  Woonasquatucket 
river.  The  bridges  will  be  of  plate  girders  resting 
on  abutments  at  the  street  line  and  columns  at 
the  curb  line.  There  will  be  no  floor  beams  or 
stringers  used,  but  in  place  of  these  will  be  a 
metal  floor  supporting  the  ballast  In  which  the 
ties  and  rails  will  be  bedded.  The  work  will  re- 
quire about  4,.'J00  tons  of  open  hearth  steel  mate- 
rial. The  Berlin  company  Is  to  be  allowed  six 
months  in  which  to  complete  the  work. 

The  Crescent  Electric  Company,  Chicago,  has  been 
organized  with  Walter  H.  Adams,  president  and 
treasurer;  C.  Cohenour,  secretary;  Henry  F.  Els- 
hoff,  superintendent.  The  company  will  confine 
its  work  to  repairing  armatures,  fields,  trans- 
formers and  commutators,  and  will  be  prepared 
to  handle  work  of  this  class  of  any  make  or  de- 


scription with  promptness  and  satisfaction.  It 
will  make  a  specialty  of  street  railway  work.  The 
company's  place  of  businessislS  to  30 West  Ran- 
dolph street. 

The  Wallace  Electric  Company,  Chicago,  is  located 
in  its  new  quarters  at  307  Dearborn  street.  The 
company  carries  a  complete  line  of  street  railway 
supplies.  The  W.  W.  lightning  arrester  Is  re- 
ceiving a  large  share  of  attention  at  the  present 
time.  It  is  made  for  railway  and  lighting  cir- 
cuits and  the  company  claims  that  It  is  thor- 
oughly effective  and  cannot  get  out  of  order. 

The  Chicago  Electric  Truck  Company  reports  the 
outlook  for  a  good  summer  trade  excellent.  They 
have  recently  placed  one  truck  in  Dayton,  Ohio, 
and  another  on  the  Chicago  City  Railway;  and 
the  orders  which  they  are  now  filling  seem  to 
show  that  the  principles  of  their  "A"  truck  are 
being  appreciated  by  progressive  street  railway 
men. 


RECORD  OF  STREET   RAILWAY   PATENTS. 


Patents  Issued  May  1,  1894. 


518.952.     Trolley  for  Electric  Railways.     George  W. 

Hooper,  Rochester,  N.   Y.,  assignor  by  direct 

and   mesne  assignment?,    to   James  S.   Baker, 

same  place.     Filed  June  1,  1893. 

A  trolley  compriBing  a  divided  yoke  frame,  busbinge  pro- 
vided with  lateral  openingB,  located  in  the  frame  within 
lubricant  receptacles  closed  at  their  outer   ends,  a  trolley 


NO.    518,953. 

wheel  having  an  axle  revolving  In  the  bushings,  and 
epringa  in  the  bushings  bearing  against  the  ends  of  the 
axle  and  the  bottoms  of  the  lubricant  receptacles.  (See 
illustration.) 

518,972.  Switch  Actuator  for  Street  Cars.  Fletcher 
Sparling,  Boston,  Mass.  Filed  June  17,  189B. 
In  a  switch  actaator  for  street  cars,  a  yielding  support 
connected  to  the  car,  and  normally  elevated,  combined 
with  an  actuator  connected  to  said  support  and  adapted  to 
be  swung  laterally  and  provided  with  an  operating  handle, 
and  independent  means  to  positively  depress  the  support 
and  the  actuator.     (See  illustration). 

519,031.      Electro-Magnetic    Variable   Speed    Gearing. 

William  W.  Beaumont,  London,  England.  Filed 

March  8.  1893. 

Variable  speed  transmitting  gearing  comprising  a  re- 
voluble  shaft,  a  multipolar  magnet  fast  thereon,  trans- 
mitting wheels  of  different  diameters  loose  on  said  shaft, 
an  armature  rigidly  connected  with  each  of  the  wheels, 
each  armature  facing  a  pair  of  poles  of  the  magnet,  a 
friction  devic  e  of  suitable  material  interposed  between  the 
armatures  and  their  magnet  poles,  and  suitable  electrical 
connections  for  energizing  the  magnet  coils  independently 
of  each  other. 

519.046.  Safety  Guard  for  Street  Cars.  Stephen 
Norton,  Rochester,  N.  Y.,  assignor  of  one-half 
to  William  H.  Rice,  same  place.  Filed  August 
7,  1893. 

The  combiaatlon,  with  the  car,  of  a  supporting  frame  at 
the  end  of  the  car,  a  roller  resting  in  the  frame  provided 
with  a  spring  whicl  tends  to  turn  it  forward,  a  spring  bar 


KO.    518,973. 

attached  to  the  end  of  the  car,  and  a  tlexibla  covering  at - 
tiehed  to  and  partially  wound  on  the  roller  at  one  end  and 
aitached  lo  the  spring  bar  ai  the  other.  (See  Illustration). 
519.066.     Platform  Gale  for  Cars.    John   Krehbiel, 

Cleveland,  O.     Filed  May  3,  1893. 

In  a  car  the  combination  with  a  platform,  of  a  swinging 
gate  therefor,  a  spring  for  normally  holding  the  gate 
closed,  a  movable  step,  a  locking  rod  with  which  the  step 
has  a  limited  Hlidlng  engagement,  a  stop  actuated  by  the 
rod,  and  arranged  to  support  the  ntcp  upon  a  partial  actu- 


ation thereof,  and  to  release  the  same  upon  the  full  move- 
ment of  the  locking  rod,  and  a  bell  crank  actuated  by  the 
continued  movement  of  the  step  f  jr  forcibly  opening  the 
gate. 

519,082.     Railway  Switch.      Christopher   Froelich, 

Broolvlyn,  N.  Y.     Filed  January  5,  1894. 

The  combination,  of  an  actuating  rail  that  is  fulcrumed 

at  one  end  and  slighly  liftei  above  the  track  rail  at  the 

opposite  end,  a  weighted  counterbalancing   lever  below 


519,046. 


the  actuating  rail,  a  switch  tongue  operating  mechanism 
having  ft  vertically  sliding  member  that  is  engaged  at  its 
upper  end  by  said  actuating  rail,  at  its  lower  end  by  the 
counterbalancing  lever,  and  a  pivoted  switch  tongue  that 
Is  connected  to  said  mechanism.    (See  illustration). 

519.097.  Field  Magnet  for  Electric  Machines.  Albert 
Schmid,  Allegheny,  assignor,  by  mesne  assign- 
ments, to  the  Westinghouse  Electric  and 
Manufacturing  Company,  Pittsburgh,  Pa. 
Filed  December  7,  1889. 

In  an  electric  generator  or  motor  for  alternating  cur- 
rents, field-poles  composed  of  laminse  of  sheet  iron,  a 
frame  for  said  poles  of  cast-iron  cast  about  the  laminated 
poie  pieces,  certain  of  the  laminre  projecting  into  the  cast 
iron  frame  a  greater  distance  than  the  others. 

519.098.  Self-exciting  Constant  Potential  Electric  Gen- 
erator. Albert  Schmid,  Allegheny,  and  Benja- 
min G.  Lamme,  Pittsburgh,  assignors  by  mesne 
assignments  to  the  Westinghouse  Electric  and 
Manufacturing  Company,  Pittsburgh,  Pa. 
Filed  February  20,  1890. 

In  a  self-exciting  alternating  current  electric  machine 
the  combination  of  an  armature  core  having  supporting 
spokes,  main  armature  coils  wound  upon  the  core,  supple- 
mental armature  coils  regulating  coils  connected  in    series 


with  the  ma*n  armature  coils  and  wound  upon  the  said 
spokes  regulating  coils  connected  in  series  with  the  supple- 
mental coils  and  wound  upon  the  said  spokes  and  a  con- 
ductor through  which  the  connections  are  made  from  the 
supplemental  coils,  with  the  field  exciting  coils. 

5  :  9, 1 1 5.  Electric  Railway  Conductor  Support.  John 
C.  Henry,  Westfield.  N.  J.  Original  applica- 
tion filed  Septembers?,  1889. 

The  supports  or  hangers  for  the  working  conductors  of 
an  electric  railway,  of  spring  material  made  weaker  or  less 
tense  on  t  he  extreme  end  than  at  other  parts,  so  as  to  auto- 
matically  adjust  themselves  to  the  varying  bends  of  the 
working  conductors. 


519,128.  Car-Fender.  Samuel  C.  Klndig,  Balti- 
more, Md.,  assignor  of  one-half  to  Lee  Blden, 
same  place.     Filed  October  9,  1893. 

Acarfender  having  a  frame  consisting  of  side  bars  and 
forward  end  bar,  the  side  bars  being  pivoted  to  brackets 
pendent    from    the   car,  provided    with  a  horizontal  bolt 


NO.    519,128. 


passing  through  sa'd  brackets  and  engaging  the  top  of 
said  frame  to  hold  it  normally  down,  and  springs  for  rais- 
ing It  when  released  by  the  withdrawal  of  the  bolt.  (See 
illustration). 

519,188.  Commutator  Brush.  Rudolph  Kersber^, 
Hohenlimberg,  Germany.  Filed  January  8, 
1894. 

A  commutator  brush  comprising  a  metallic  cloth  or 
fabric  formed  of  wire  spirals  screwing  one  in  the  other, 
and  single  wire  spirals  inclosed  In  the  said  fabric. 

519.280.  Electric  Generator.  William  Baxter,  Jr., 
Baltimore,  Md.     Filed  May  13,  1891. 

The  combination  of  the  frame,  the  field  magnets  mount- 
ed on  the  frame,  the  shaf c  fixed  rotatably  in  the  frame, 
the  armature  and  commutator  mounted  on  the  shaft,  the 
sleeve  between  the  armature  and  commutator  and  the  nut 
on  the  shaft,  impinging  against  the  commutator,  whereby 
said  armature  and  commutator  are  secured. 

519.281.  Electric  Motor  or  Generator.  William 
Baxter,  Jr.,  Baltimore,  Md.  Filed  May  12 
1891. 

In  an  electrical  machine  of  the  character  stated,  the 
combination  of  the  base,  the  standard  and  spider,  extend- 
ing from  the  base,  the  bearing  supported  upon  said 
standard  and  spider,  the  shaft  journaled  in  the  bearing 
and  carrying  the  pulley,  armature  and  commutator,  and 
the  field  magnets  supported  on  the  spider. 

519,289.     Wheel  Guard  or  Fender  for  Cars.     James  F. 

Morton,  Baltimore,  Md.,  assignor  by  direct  and 

mesne  assignments   of  one-half  to  William   H. 

H.  Anderson   and   Nicholas  S.   Hill,   Jr.,  same 

place.  Piled  November  23,  1893. 

In  a  wheel  fender,  the  combination  of  supporting  bars 
secured  r.t  their  upper  ends  to  the  car  platform,  a  cradle 
hinged  near  its  lower  end  to  the  lower  ends  of  the  said 


519,28 


supporting  bars  and  springs  to  yieldingly  hold  the  upper 
part  of  the  cradle  from  or  away  from  the  said  supporting 
bars.     (See  illustration.) 

519,291.  Electric  Railway.  William  B.  Purvis, 
Philadelphia,  Pa.,  assignor  of  one-half  to  Hal- 
sey  J.  Tibbals,  same  place.  Filed  April  14. 
1893. 

A  car  with  hangers,  axles  mounted  on  rods  guided  in 
said  hangers,  springs  in  connection  with  said  rods,  wheels 
on  said  axles,  a  bar  supported  on  said  rods  and  carrying 
brushes  contacting  with  said  axles,  and  an  electromagnet 
suspended  from  said  bar. 
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The  Institute  The  annual  election  of  officers 
Election.  for  the  American  Institute  of 
Electrical  Engineers  took  place  early  in  the  week 
at  the  annual  meeting  in  Philadelphia,  and  re- 
sulted in  the  choice  of  the  council  ticket,  headed 
by  the  former  president,  Professor  Edwin  J. 
Houston.  Although  considerable  opposition  de- 
veloped in  certain  quarters,  resulting  in  the  cast- 
ing of  a  good  many  scattering  votes,  the  election 
of  the  council  ticket  certainly  shows  that  the 
members  have  every  confldence  in  their  ability  to 
direct  the  affairs  of  the  Institute  in  the  best  and 
most  intelligent  manner.  Whatever  th"  opposition 
may  have  been,  we  feel  sure  that  every  member 
will  join  in  supporting  the  new  officers  in  their 
efforts  to  increase  the  already  widespread 
intluenoe  of  the  Institute,  and  to  assist  in  increas- 
ing its  usefulness  as  the  representative  electrical 
engineering  society  of  the  United  States.  The 
result  of  the  successful  establishment  of  local 
meetings  in  Chicago  will  doubtless  lead  to  the 
holding  of  similar  meetings  in  other  cities  where 
there  is  a  sufficiently  large  membership  to  war- 
rant it,  and  there  Is  probably  no  better  way  In 
which  the  Institute  can  increase  its  usefulness 
than  by  thus  extending  the  privileges  of  its  meet- 
ings to  members  outside  of  New  York  City. 


Cities  and  There  is  one  time  each  year  when 
Street  Eailway  mayors  of  cities  concede  that 
Companies.  municipalities  owe  much  of  their 
material  prosperity  to  street  railway  companies. 
This  admission  is  always  to  be  found  in  the  ad- 
dress of  welcome  which  is  given  usually  by  a  mu- 
nicipal officer  before  the  convention  of  the 
American  Street  Railway  Association;  but  e.xcept 
on  this  single  occasion  city  officials  seem  little  in- 
clined to  believe  that  the  companies  are  entitled 
to  any  sort  of  consideration.  There  are  many  in- 
stances that  might  be  cited  to  support  this  state- 
ment at  the  present  time.  Milwaukee  is  consid- 
ering an  ordinance  compelling  the  local  company 
to  reduce  the  fare  to  three  cents,  although  the 
interest  on  the  bonds  has  not  been  paid  for  six 
months  and  the  owners  of  these  securities  have 
been  obliged  to  agree  to  waive  their  Interest  for  a 
period  of  eighteen  months.  Detroit  is  consider- 
ing ordinances  that  Insist  upon  the  sale  of  tickets 
at  the  rate  of  eight  for  33  cents,  although  the 
company  is  finding  it  necessary  to  retrench  in 
order  to  meet  expenses.  Ordinances  compelling 
the  companies  to  extend  their  free  list  by  carry- 
ing mall  carriers  without  charge  have  been  pro' 
posed  in  Chicago,  although  the  quarterly  reports 
of  the  roads  show  that  the  receipts  have  fallen  off 
materially.  But  it  is  unnecessary  to  multiply 
Instances;  examples  come  to  light  almost  daily. 
It  is  manifestly  unfair,  to  put  it  mildly,  to  impair 
incomes  at  the  present  time  when  business  is  poor 
at  the  best.  It  is  too  much  like  striking  a  man 
when  he  is  down.  If  municipalities  must  saddle 
new  burdens  upon  street  railway  companies,  they 
should  delay  action  until  the  business  is  more 
prosperous  than,  unfortunately,  it  is  at  the  present 
time. 


Westinghouse  Com-  The  annual  report  of  the 
pany's  Report.  Westinghouse  Electric  and 
Manufacturing  Company  was  issued  this  week  to 
its  stockholders.  The  report  is  an  exceedingly 
satisfactory  one  in  many  respects.  The  period 
covered  is  the  year  ending  March  31,  1894.  The 
report  shows  that  the  company's  prosperity  for 
the  year,  notwithstanding  the  fact  that  this  period 
included  nine  months  of  financial  depression,  was 
somewhat  in  excess  of  the  preceding  year.  The 
balance  sheet  shows  an  increase  in  earnings 
of  $118,687.  Mr.  Westinghouse  roports  to  the 
stockholders  that  the  World's  Fair  contract  for 
lighting  amounted  to  -SSgO.OOO,  to  which  about 
SSgiOOO  was  added  for  extras.  The  entire  cost  to 
the  company,  after  charging  the  account  with 
cost  of  labor  and  material,  plus  20  per  cent.,  was 
$16,000  above  the  total  receipts,  and  this  is  very 
justly  considered  a  very  small  outlay  for  the  elab- 
orate exhibit  made  by  the  Westinghouse  Com- 
pany at  the  World's  Fair.  The  report  points  out 
the  success  of  the  Westinghouse  company  in  se- 
curing the  contract  for  three  5,000  horse  power 
generators  for  the  Niagara  Falls  power  plant. 
Reference  is  also  made  to  the  success  of  the  com- 
pany in  supplying  non-infringing  incandescent 
lamps  to  its  customers.  The  new  works  of  the  com- 
pany will  soon  be  completed.  These  are  located  up- 
on a  site  of  33  acres,  and  contracts  were  let  for  their 
erection  at  a  very  satisfactory  figure  owing  to  the 
general  depression  of  business,  resulting  in  cheap 
labor  and  low  cost  of  material  required.  A  two- 
story  machine  shop,  750  feet  long  and  330  feet 
wide,  a  two-story  warehouse,  750  feet  long  and  75 
feet  wide,  and  a  boiler  and  power  house  make  up 
the  new  plant,  the  whole  having  a  floor  space  of 
over  ten  acres.  Considering  the  admirable  lo- 
cation of  Pittsburg  In  regard  to  the  material  re- 
quired for  the  construction  of  electrical  machinery 
and  for  the  shipment  of  the  finished  product,  this 
plant  will  certainly  place  the  company  in  a  posi- 
tion to  meet  whatever  competion  is  necessary. 
Perhaps  the  most  incomplete  part  of  the  report  is 
the  absence  of  definite  figures  as  to  the  Items 
entered  under  assets,  including  bonds  and  stocks, 
and  charters,  franchises,  patents,  etc.,  these  three 


items  together  making  between  eight  and  nine 
millions  of  the  total  assets  of  $14,700,000.  The 
management  of  the  Westinghouse  company  is 
certainly  to  be  congratulated  upon  the  excellent 
way  in  which  it  has  survived  the  general  business 
depression  of  the  last  year.  Its  position  is  cer- 
tainly on  this  account  much  stronger  than  many 
other  companies  engaged  In  the  business  of  sup- 
plying electrical  apparatus. 


Attack  on  The  sweeping  decision  of  the 
Pennsylvania  Supreme  Court  of  Pennsylvania 
Trolley  Lines,  which  declared  that  no  law  of 
the  state  authorized  the  construction  of  elevated 
passenger  railways  seems  to  be  regarded  In  Phila- 
delphia as  a  severe  blow  to  the  material  Interests 
of  the  city.  Several  projects  of  a  promising  char- 
acter have  been  very  effectually  killed  and  the 
New  Yorkers  who  Intended  to  devote  millions  to 
the  purpose  of  improving  the  transit  facilities 
have  determined,  after  an  expenditure  of  $300,000 
for  material,  litigation  and  experience,  to  aban- 
don the  field  without  further  struggle.  Some  of 
the  local  papers  are  disposed  to  look  at  the  matter 
philosophically,  and  advocate  such  legislation  as 
will  make  the  construction  of  the  roads  legal  be- 
yond all  controversy.  Other  journals  In  Phila- 
delphia In  their  bitterness  proceed  to  the  leno-th 
of  attacking  the  Supreme  Court;  one  of  them  for 
example  asserts  that  the  doubts  upon  which  the 
court  was  called  to  pass  were  so  evenly  bal- 
anced that  It  would  have  been  justified  In  decid- 
ing either  way;  it  was  free  to  "promote  the  public 
interest,  but  it  chose  the  worse  part  and  by  a 
narrow  and  technical  construction  It  has  given  a 
foul  blow  to  the  interests  of  Philadel- 
phia. Among  the  many  requisites  for 
a  new  Philadelphia  would  seem  to  be 
a  broader-minded  State  Supreme  Court." 
The  Phlladelphians  are  certainly  fortunate  at  the 
present  juncture  in  possessing  an  excellent  system 
of  surface  transportation  which  is  extending  dally 
in  every  direction,  but  the  statement  has  been 
made  that  the  people  are  not  justified  in  expe- 
riencing any  feeling  of  confident  satisfaction  on 
this  score.  Ths  contention  has  been  made  that 
the  decision  is  so  sweeping  In  its  provisions  that 
it  may  apply  to  trolley  roads  as  well  as  elevated 
railways,  and  threaten  the  very  existence  of  the 
former.  This  position  seems  absurd  in  view  of 
the  fact  that  such  a  vast  amount  of  money  has 
been  invested  in  trolley  roads  by  men  who  are  not 
likely  to  engage  extensively  in  enterprises  of  any 
sort  unless  they  are  assured  that  they  are  fortified 
against  legal  attacks.  The  ground  on  which  It  Is 
claimed  that  the  trolley  roads  may  be  assailed  is 
the  broad  assertion  in  the  court's  decision  that 
there  is  no  law  for  an  elevated  passenger  railroad 
"overhanging  the  street."  It  is  argued  that  the 
overhead  trolley  system  is  an  "overhanging" 
system,  inasmuch  as  its  power  is  supplied  over- 
head, and  to  come  within  the  terms  of  the  court's 
definition  of  a  "surface  road"  it  must  be  wholly 
upon  the  surface  without  overhanging  parts. 
This  contention,  it  seems  to  us,  is  decidedly  far- 
fetched, with  all  due  deference  to  the  eminent 
Philadelphia  lawyers  who  are  said  to  find  that  the 
decision  Includes  the  trolley  in  its  prohibitory 
scope.  We  believe  It  to  be  true  that  the  Supreme 
Court  has  held  that  the  operation  of  the  surface 
lines  by  the  trolley  system  was  only  an  immaterial 
variation  from  the  old  means  of  operating  them 
by  horse  power.  The  court  Is  not  likely  to  go  out 
of  Its  way  to  modify  that  conclusion  In  order  to 
attack  a  vested  Interest.  Prom  a  common  sense 
point  of  view  there  is  all  the  difference  in  the 
world  between  an  elevated  railway  and  a  railway 
operated  by  an  overhead  wire,  and  only  by  a 
curious  course  of  technical  reasoning  could  they 
be  placed  In  the  same  category.  Philadelphia 
lawyers  are  proverbially  fond  of  discovering  and 
arguing  fine  technical  points  of  this  description, 
but  we  fancy  that  no  surface  road  Investor  In 
Pennsylvania  will  grow  anxious  because  of  the 
discussion  of  this  new  contention. 
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GETTYSBTTRG    BAILWAY   CASE. 


A  hearing  took  place  in  Philadelphia  on  Tues- 
day In  the  proceedings  instituted  by  the  United 
States  to  preserve  the  Gettysburg  battlefield.  A 
motion  was  made  to  condemn  a  strip  of  land  two 
miles  long  forming  the  right  ot  the  Gettysburg 
Electric  Railway  Company  and  for  an  injunction 
restraining  the  company  from  continuing  its  con- 
struction. It  has  been  claimed  that  the  railway 
If  built  will  mar  features  of  historic  Interest  on 
the  field  of  the  battle.  This  allegation  the  com- 
pany denies,  and  its  answer  to  the  charges  con- 
tained in  the  petition  and  bill  in  equity  presents 
its  side  of  the  case.  It  sets  forth  that  the  com- 
pany was  incorporated  in  1889  and  asserts  that 
the  supervisors  of  Cumberland  township,  Adams 
county,  have  consented  to  the  construction  of  the 
extension  and  by  five  deeds  It  has  acquired  a  strip 
of  land,  over  6000  feet  in  length,  as  part  of  its 
right  of  way  and  that  this  tract  is  the  subject  of 
these  proceedings. 

Upon  It  the  railway  has  been  constructed  and 
is  in  full  operation  in  connection  with  the  main 
line.  The  condemnation  of  this  strip  will  cut  the 
extension  In  two  and  prevent  Its  further  opera- 
tion, and  the  company,  not  having  the  power  of 
eminent  domain,  cannot  obtain  from  the  Gettys- 
burg Battlefield  Monument  Association,  the  owner 
of  the  adjoining  ground,  the  right  to  complete 
its  line  in  any  other  manner. 

Denial  was  made  that  the  lines  of  battle  and 
the  leading  tactical  positions  referred  to  in  the 
act  of  Congress  were  changed,  disfigured  and 
destroyed  by  the  construction  and  operation  of 
its  railway  line,  as  the  same  has  been  constructed 
and  is  now  being  operated.  Denial  was  also  made 
that  the  lines  and  positions  are  truly  and  accu- 
rately indicated  and  shown  upon  the  blue  print 
which  was  annexed  to  the  petition.  It  was  stated 
upon  informalion  and  belief  that  the  route  of  the 
extension  or  branch  of  the  defendant's  railway 
as  located  and  constructed  has  been  arbitrarily 
marked  and  designated  as  being  coincident  with 
the  lines  and  positions.  In  order  that  it  may  seem 
to  appear  that,  in  fact,  the  two  occupy  the  same 
ground.  The  strip  of  land,  the  defendant  al- 
leged, is  sought  to  be  appropriated  to  breaiv  up  the 
construction  of  the  defendant's  line  of  railway 
upon  the  battlefield.  The  court  took  the  papers 
and  reserved  decision. 


companies;  that  neither  of  the  companies  filed 
the  necessary  resolutions  with  the  secretary  of 
the  state  as  provided  for  by  law,  and  that  no  pub- 
lic notice  was  given  the  stockholders  of  any  meet- 
ing for  the  purpose  of  consolidation;  that  the 
consolidation  was  made  without  the  knowledge 
of  the  holders  of  5,000  shares  of  the  Grand  Ave- 
nue stock  and  at  least  of  4,000  shares  of  Kansas 
City  stock. 

The  petition  asserts  that  under  the  state  con- 
stitution there  is  no  power  by  which  street  rail- 
ways can  be  CDnsolidated.  It  also  claims  that 
in  noue  of  the  cities  in  which  the  alleged  con- 
solidated road  operates,  has  assent  been  given 
either  the  Grand  Avenue  Cable  company  or  the 
Kansas  City  Cable  company  to  transfer  their 
charters  under  guise  of  a  consolidation;  that  sec- 
tion 20,  article  13  of  the  constitution  specifloally 
states  that  no  charter  may  be  transferred  without 
the  assent  of  the  city  by  which  the  charter  was 
granted.  It  also  claims  that  the  consolidation 
was  made  contrary  to  many  other  laws  of  the 
state,  and  that  it  Is  legal  In  no  possible  way. 


EABNINGr    OAPACITy    OF  |THE    PHILADEL- 
PHIA TRACTION  COMPANY. 


ATTACK  ON  THE  KANSAS  OITY  CON- 
SOLIDATED. 


As  stated  in  the  last  issue  of  the  Street  Rail- 
way Gazette  minority  stockholders  of  the  Grand 
Avenue  and  Kansas  City  Cable  Railway  Companies 
have  Instigated  proceedings,  the  object  of  which  is 
to  test  the  legality  of  the  consolidation  of  the  com- 
panies. At  the  instance  of  the  stockholders  the 
attorney  general  of  Missouri  Instituted  last  week 
quo  warranto  proceedings  against  the  officers  and 
directors  of  the  Kansas  City  Railway  Company, 
which  Is  the  consolidated  company.  The  petition 
which  has  been  filed  In  the  case  not  only  alleges 
many  Irregularities  in  the  manner  of  forming  the 
combination,  but  cites  statutes  to  prjve  that  the 
combination  Itself  is  unlawful.  The  petition  makes 
the  sensational  charge  that -lii, 110,000  in  preferrc'd 
stocks  and  bond i  were  paid  to  the  promoters  of 
the  consolidation  for  their  services  In  putting  the 
deal  Ihrough,  and  cites  Itemized  figures  to  prove 
the  charge.  The  claim  is  made  that  the  person.s 
who  bought  the  original  Kansas  City  cable  road 
from  Mr.  Smith  at  a  "sum  above  par,"  exjieoted 
It)  be  reimbursed  for  the  difference  between  the 
purchase  price  and  the  market  value  of  the  stock 
by  receiving  stock  and  bonds  In  the  consolidated 
company,  secured  not  only  by  the  Kansas  City 
Cable  company's  properly  but  also  by  the  Grand 
Avenue  Cable  Riillway, 

The  petition,  furthermore,  charges  Improper 
procedure  asserting  that  the  proposed  consolida- 
tion never  came  before  any  stockholders'  meeting 
ot  cither  the  Kansas  City  or  Grand  Avenue  Cable 


BATffilFICATIONS    IN    A     LIGHTNING     DIS- 
CHARGE. 


In  the  course  of  his  paper  on  lightning  ar- 
resters before  a  recent  meeting  of  the  American 
Institute  of  Electrical  Engineers,  Alexander  Jay 
Wurts  presented  a  photograph  of  a  lightning  dis- 
charge showing  ramifications  wandering  off  from 
the  main  path,  as  he  said,  in  a  seemingly  aimless 
manner.  Mr.  Wurts  remarked  that  he  was  in- 
clined to  believe  that  at  times  the  ramifications 
from  the  main  discharge  found  their  way  into 
electrical  circuits.  The  figure  illustrates  a  curi- 
ous frealc  which  is  attributed  to  this  cause.  In 
the  cut,  T  represents  an  overhead  trolley  wire, 
on  either  side  of  which  are  wooden  poles;  H  is  a, 
bell-shaped  insulator  made  of  compressed  mica 
and  shellac.  These  insulators  easily  withstand  an 
electric  strain  of  13,000  volts;  M  is  an  iron  ring 
holding  the  span  wire  to   the  pole;  75  is  a  branch 


CURIOUS  FREAK  OF    LIGHTNING. 

circuit  feeding  current  to  a  group  of  lamps  17', 
and  £  is  a  lightning  arrester  in  its  discharge  cir- 
cuit; g-  is  a  group  of  lamps.  The  distance  be- 
tween i/and  B  is  about  50  feet.  After  a  violent 
thunder  storm  it  was  noticed  that  one  of  these 
poles  had  been  shattered  from  the  top  down  to 
the  iron  ring,  the  remaining  portion  being  unin- 
jured. This  had  baen  done  by  lightning,  and  in 
the  opinion  of  the  writer,  by  one  of  the  ramifi- 
cations to  which  allusion  has  already  been  made. 
In  any  case,  this  discharge,  whatever  it  may  have 
been,  passed  over  the  span  wire  to  the  bell  insula- 
tor //,  piercing  it  and  breaking  it  into  three 
pieces,  then  traveled  along  the  trolley  wire  to  B, 
where  it  apparently  divided,  one  part  passing  to 
the  group  of  lights  </',  breaking  them  all,  ten  in 
number,  and  the  other  part  to  earth  through  the 
arrester  L,  without  ia  any  way  interfering  with 
the  group  ot  lights  .'/'.  It  is  quite  remarkable  to 
note  that  none  of  the  pirts  damaged  by  this  dis- 
charge showed  any  indications  of  heat. 


Kansas  City,  Mo.— W.  .1.  Smith,  formerly  presi- 
dent of  the  Kansas  City  Cable  Railway  Company, 
has  decided  to  rebuild  the  old  East  Fifth  street 
railway,  cqiilp  It  with  electricity  ami  build  e.\len- 
slons. 


The  seml-otfiolal  announcement  that  the  capi- 
tal stock  of  the  Philadelphia  Traction  Company 
will  be  increased  100,000  shares  ($5,000,000)  next 
month  has  created  discussion  as  to  the  company's 
ability  to  maintain  the  present  dividend  rate  of 
$3  per  share.  When  the  new  stock  shall  have 
been  issued  there  will  be  outstanding.  In  round 
figures,  300,000  shares,  representing  $15,000,000. 
To  pay  the  present  dividend  will  require  $1,300,- 
000  per  annum.  For  the  last  fiscal  year  the  re- 
ceipts of  the  company  were  $4,986,838,  while 
operating  expenses  amounted  to  $3,310,498.  It 
has  been  claimed,  says  the  Philadelphia  Stock- 
holder, that  through  the  operation  of  the  trolley 
there  can  be  saved  from  30  to  40  per  cent,  in 
operating  expenses.  Taking  the  lesser  figure 
there  would,  therefore,  be  saved,  on  the  basis  of 
last  year's  expenses,  about  $993,000,  which  would 
reduce  the  CDSt  of  operating  the  system  to  $3,317,- 
000.  It  Is  further  estimated  that  rentals  this  year 
will  amount  to,  say,  $1,300,000,  making  the  total 
expenditures  for  the  year  $3,617,000.  So  far  this 
year  earnings  have  increased  an  average  of  $600  a 
day,  and  If  this  should  be  continued  the  remainder 
of  the  year  (a  low  estimate)  the  receipts  for  the 
year  should  be  $319,000  over  those  of  last  year,  or 
$5,305,838.  Operating  expenses  and  rentals,  ac- 
cording to  the  above  estimate,  would  amount  to 
$3,617,000,  so  that  net  earnings  would  be  $1,588,- 
838,  as  only  $1,200,000  will  be  required  for  divi- 
dends, there  will  remain,  therefore,  an  appirent 
surplus  of  $388,838.  This,  of  course,  is  only  a 
rough  estimate.  The  company  may  not  be  able 
to  effect  a  30  per  cent,  saving  in  operating  ex- 
penses, but  against  this,  it  should  be  remembered, 
that  nearly  a  dozen  additional  lines  are  to  be 
trolleyed  this  year,  which  will  undoubtedly 
augment  the  present  earning  capaoitj',  so  that, 
for  the  purpose  of  estimate,  we  allow  one  item  to 
offset  the  other.  The  result  indicates,  therefore, 
that  the  company  can  readily  maintain  its  present 
dividend  on  the  increased  capital. 


IMITATION  OF  AMERICAN  MACHINES. 


J.  C.  Monaghan,  United  States  consul  at  Chem- 
nitz, has  sent  to  the  state  department  the  follow- 
ing report  regarding  the  Imitation  of  American 
machinery  In  Germany: 

Some  time  since  a  manufacturing  company  of 
the  United  States  wrote  me  relative  to  a  Chem- 
nitz man  who  had  bought  six  of  their  pumps,  al- 
leging a  purpose  to  sell  them  here  and  asking  an 
exclusive  agency,  requesting  at  the  same  time 
that  the  company  put  his  shield  on  the  machines. 
He  had  seen  the  pumps  at  Chicago,  liked  them, 
and  looked  up  the  company  on  his  way  bacli.  It 
is  needless  to  say  that  the  Chemnilzer  is  not  an 
agent,  but  a  manufacturer;  that  his  Intention  was 
to  take  the  machines  apart,  construct  others  like 
them,  and  get  all  the  good  out  of  such  sales  as 
he  could  before  somebody  else  should  fore- 
stall him  in  his  purpose.  Upon  receipt  of  the  let- 
ter I  looked  up  the  matter,  found  my  suspicions 
confirmed,  and  after  some  trouble  got  and  sent 
the  company  the  information,  plus  one  of  the 
Chemnitzer's  own  catalogues.  The  company 
wrote  again  asking  whether  the  Cliemnitzer  was 
making  the  pumps  or  not,  and  I  learned  upon  in- 
quiry that  he  boasts  about  how  he  got  his  pumps, 
and  that  he  Intends  to  get  more  American  ma- 
chines In  the  same  way  and  copy  them. 

Of  the  six  bought  of  the  company  in  question 
he  sold  four.  These  serve  as  excellent  advertis- 
ing pumps.  The  other  two  serve  as  models.  Ho 
is  making  fourteen,  or  was  a  week  ago. 

1  deem  it  my  duty  to  tell  all  this  to  the  depart 
ment,  because  so  many  Americans  neglect  to  take 
out  foreign  letters  patent  for  their  machines. 

The  Chemnilzer  of  whom  I  have  spoken  says  he 
can  make  his  pumps,  i.  c,  the  American  com- 
pany's triplex  pump,  30  to  35  per  cent  cheaper 
than  he  can  gel  them  from  the  company,  and  that 
Germans  prefer  to  buy  German-made  rather  than 
foreign  goods.  He  said  further  that  he  hoped  to 
hold  the  home  market  by  keeping  the  company's 
pump  out  of  the  hands  of  his  competitors  in  the 
empire. 


San  Jose,  Cal.-The  Mayfield  &  Stanford  Univer- 
sity Railway  Company  has   been   Incorporated, 


Vol.  X.  No.  20. 


STREET  RAILWAY  GAZETTE. 


227 


tTNION    RAILROAD     COMPANY,    OF    PROVI- 
DENCE, R.  I. 


The  street  railways  of  Providence  and  Paw 
tucket,  R.  I.,  are  now  under  the  control  of  a  sin- 
gle company,  the  Union  Railroad  Company  of  the 
former  city.  Of  the  total  mileage  of  over  100 
miles  of  track  fifteen  are  entirely  in  Pawtucket, 
where  horse  cars  at  the  present  time  are  e.xclu- 
sively  used.     The  track  is  all  narrow  gauge — four 


slderable  T  rail  which  was  laid  when  horse  cars 
were  in  use.  This  gave  admirable  service  when 
the  old  cars  were  operated,  bat  It  is  found  to  be 
too  light  at  the  present  time.  The  flanges  on  the 
wheels  at  many  points  strike  the  paving  blocks, as 
they  are  three-quarter  inch  while  the  flanges  on 
the  horse  car  wheels  were  half-inch.  The  T  rail 
will  be  gradually  replaced  by  Wharton  girder  of  a 
heavy  section. 
The   company  has    been  fortunately   bothered 


INTERIOK   OF  THE   PROVIDENCB   STATION. 


feet— and  three  rails  are  laid  on  the  street  trav- 
ersed by  both  the  Pawtucket  and  Providence 
cars. 

The  Pawtucliet  lines  are  to  be  electrically 
equipped  and  work  has  just  been  begun.  The 
power  will  be  supplied  from  the  power  station  in 
Providence,  which  is  located  five  miles  from 
Pawtucket.  It  will  be  necessary  to  run  feeders 
nine  miles  in  length  to  reach  the  farthest  points 
in  the  Pawtucket  system. 

The  street  railways  of  Providence  are  all  oper- 
ated by  electricity  with  a  single  exception.  On 
one  of  the  routes  the  grades  are  so  heavy  that  it 
is  Impossible  to  mount  them  by  motor  cars,  and 
on  the  steep  section  of  the  line  a  cable  is  used  . 
The  cars  on  this  route  are  equipped  with  single 
motors  which  furnish  sufficient  power  until  the 
heavy  grade  is  encountered.  At  this  point  they 
are  attached  as  trailers  to  grip  car.  The  ascent 
starts  with  a  rise  of  11  per  cent,  and  the  maxi- 
mum is  16i  per  cent.  This  combined  arrange- 
ment Is  found  to  wjrk  admirably. 

The  company  has  101  motor  cars  which  are 
equipped  with  6.  E.  800  motors  and  K  control- 
lers. About  half  the  motors  have  drum  arma- 
tures and  the  remainder  ring  armatures.  The 
electrical  apparatus  has  proved  more  than  satis- 
factory and  during  all  the  storms  of  the  winter 
cars  were  operated  without  difficulty.  The  car 
bodies  were  all  constructed  by  J.  M.  Jones'  Sons 
with  the  exception  of  a  few  that  were  built  in  the 
compiny's  shops.  The  cars  are  mounted  on  a 
variety  of  trucks,  among  which  are  the  Pe^kham, 
Brill,  Graham,  Taylor  and  the  new  Mauler.  The 
last  named  truck,  which  was  designed  by  one  of 
the  employes  of  the  compiny,  has  been  practically 
adopted  as  standard. 

In  the  new  track  construction  Wharton  ninety- 
pound  girder  rail  has  been  used  and  all  the  girder 
rail  which  has  bBeu  laid  since  electricity  was 
introduced  is  of  the  same  manufacture,  but  some 
of  it  is  of  a  lighter  section  than  that  which  has 
lately  been  placed.     There  is  in  the  system   con- 


but  little  by  complain'.s  of  electrolytic  action. 
Prom  the  outset  it  has  been  the  policy  of  the  man- 
agement to  be  liberal  in  the  matter  of  copper.  As 
many  overhead  returns  are  used  as  feeder  wires, 
so  that  the  rails  are  given  comparatively  little  to 
do.  The  returns  are  tapped  into  the  rails  at  vary- 
ing distances  ranging  from  300  feet  to  500  feet  or 
more,  in  accordance  with  the  amount    of    traffic. 


2,800  piles.  For  the  shaft  foundation  200  piles 
were  driven. 

The  plant  is  not  yet  finished,  and  considerable 
timber  may  be  seen  in  the  interior  of  the  building, 
but  when  it  is  completed  it  will  be  as  nearly  fire- 
proof as  it  is  possible  to  construct  a  building  and 
no  woodwork  will  be  in  use  except  that  in  the 
window  frames.  The  roof  is  of  unusual  construc- 
tion. It  is  built  with  a  single  span  of  bow  string 
arch  girders  enclosed  with  hollow  tile  and  covered 
with  asphalt  and  gravel.  The  boiler  room  is  sep- 
arated from  the  engine  room  by  a  partition  wall 
106  feet  from  the  lower  end. 

Steam  will  be  generated  in  five  batteries  of  Bab- 
cock  &  Wilcox  boilers,  and  one  battery  of  Stirling 
boilers,  each  battery  being  composed  of  two  boil- 
ers of  an  aggregate  capacity  of  .500  horse  power. 

At  the  present  time  the  power  is  furnished  by 
three  tandem  compound  engines  of  800  horse 
power,  the  cylinders  being  2t  and  38  by  48  Inches. 
These  are  bslted  directly  to  three  M.  P.  500  Gen- 
eral Electric  generators.  The  engines  are  the 
Improved  Green  built  by  the  Providence  Steam 
Engine  Company. 

At  the  present  time  two  engines  directly  coupled 
to  generators  are  being  Installed,  and  one  of  the 
pair  is  about  ready  for  operation.  These  engines 
are  similar  in  appearance  and  in  general  design 
to  the  large  direct  coupled  engine  in  the  Intra- 
mural power  station  at  the  World's  Fair.  The 
engines,  which  are  of  the  Green  type,  made  by 
the  Providence  Steam  Engine  Company,  are  26 
and  48  Inches  by  48  inches,  and  their  nominal 
capacity  is  1,200  horse  power  each.  The  two 
generators  to  which  the  engines  are  coupled  are 
ten  pole  800  kilowatt  machines  built  by  the  Gen- 
eral Electric  Company.  Following  are  some  of 
the  weights  and  dimensions  of  parts  of  the  gener- 
tors: 

Weight  of  armature  22  tons. 
Diameter  of  armature  8  feet. 
Weight  of  fly  wheel  40  tons. 
Diameter  of  fly  wheel  18  feet. 
Weight  of  shaft  18  tons. 
Diameter  of  shaft  21  inches. 
Weight  of  frame  complete  26  tons. 
Diameter  of  commutator  5  feet  10  inches. 

The  flywheel  is  built  up  solidly  with  steel 
plates.  The  hub  and  web  are  formed  of  sections 
of  steel  one  inch  in  thickness,  two  plates  being 
welded  together.     The  rim  is  of  16  inch  face  and 
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The  rails  are  bonded  with  a  No.  0  tinned  copper 
wire.  The  company  is  hopeful  that  Its  liberal  use 
of  copper  wire  may  enable  it  to  escape  from  elec- 
trolytic troubles. 

The  power  for  operating  the  system  is  gene- 
rated In  the  station  on  Eddy  street,  which  is  con' 
ceded  to  be  one  of  the  finest  electric  railway  plants 
in  the  country.  The  design,  which  embodies 
many  excellent  features,  was  that  of  P.  P.  Shel- 
don of  Providence.  The  structure,  which  is  of 
brick,  is  275  feet  long  by  70  feet  8  inches  in  width, 
and  the  shaft  Is  230  feet  in  height.  The  building 
stands  upon  made  ground    and    rests    upon    over 


16  Inches  deep;  it  is  made  up  of  pieces  of  steel  IJ 
inches  cold  riveted  with  countersunk  rivets. 

Each  engine  in  the  station  is  a  distinct  unit 
having  Its  own  condenser  and  pumps.  The  con- 
densers are  all  of  the  Wheeler  surface  type  and 
the  feed  pumps  which  are  duplex  compound  were 
made  by  the  Deane  company.  The  water  of  con- 
densation Is  passed  through  Berryman  heaters 
where  it  is  heated  by  the  exhaust  from  the  con- 
denser and  boiler  feed  pumps  to  about  110  degrees 
and  is  then  conducted  to  Green  fuel  economizers 
where  the  temperature  is  raised  to  from  200  to 
350  degrees. 
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WIRING    CONNECTIONS    FOE   WESTING- 
HOUSE    DOUBLE  MOTOB  EQUIPMENT. 


Iq  the  Street  Railway  Gazette  for  February 
34  last  a  diagram  was  published  showing  the 
connections  necessary  in  the  equipment  of  a  street 
car  with  two  G.  E.  800  motors.  We  are  now  able 
to  publish  a  corresponding  diagram  for  a  Wes- 
tlnghouae  equipment  showing  the  wiring  and 
connections  necessary  for  a  car  equipped  with 
two  Westinghouse  No.  3  motors  with  type  G 
controllers.  Fig.  1  shows  the  entire  wiring  dia- 
gram for  a  car  so  equipped.  Fig.  2  is  a  diagram 
showing  the  connections  of  the  controller  for 
both  a  single  and  a  double  motor  equipment. 
Fig.  3  exhibits  the  arrangement  of  contacts  pro- 
vided upon  the  controller  cylinder.  The  diagram 
on  the  left  of  Fig.  3  Is  for  a  single  equipment  and 
that  on  the  right  for  a  double  motor  equipment. 
The  first  contact  is  made  at  the  left  in  each  case 
and  the  movement  is  then  toward  the  right  for 
the  successive  points  from  1  to  10.  Fig.  4  repre- 
sents in  a  diagrammatic  form  the  ten  sets  of 
connections  produced  by  the  arrangement  of  con- 
nections shown  in  Fig.  1.  The  first  contact  places 
the  motors  in  series  with  all  the  resistance  and 
with  each  other.  In  the  second  part  of  the  resist- 
ance is  out  but  and  in  the  third  all,  leaving  only 
the  two  motors  in  series  with  each  other.  At 
the  tenth  step  all  resistance  is  out  and  the  two 
motors  are   connected   in    multiple.     It    will   be 
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north  and  south  pole  on  the  armature  which  will 
be  at  the  ends  of  a  diameter  at  right  angles  to 
that  which  joins  the  north  and  south  poles  in- 
duced in  the  armature  by  the  magnetism  of  the 
fields.    Since  under  the  circumstances  there  can- 
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PIG.  4.      MOTOR  CONNECTIONS. 

not  be  more  than  two  poles  in  tne  armature,  there 
will  be  a  compromise  between  the  north  and  south 
poles  produced  by  the  armature  coils  and  the  cor- 
responding north  and  south  poles  Induced  by  the 
field  magnets.  Should  these  two  sets  of  poles  be 
of  exactly  tqual   strength,  the   compromise   poles 
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compromise  poles  would  approach  more  nearly 
to  the  induced  poles,  and  if  the  field  magnets  were 
very  overpowering  in  their  strength  the  comprom- 
ise poles  would  nearly  coincide  with  the  Induced 
poles  and  the  line  of  commutation  would  nearly 
coincide  with  that  which  we  have  provisionally 
given  it,  viz.:  at  right  angles  to  a  line  joining  the 
field  magnet  poles.  But  as  a  motor  Is  called  upon 
to  do  more  or  less  work,  the  current  admitted  to 
its  colls  must  be  increased  or  decreased.  This 
results,  of  course,  in  strengthening  or  weakening 
the  resulting  poles.  The  position  of  the  com- 
promise poles  will  therefore  be  constantly  chang- 
ing, which  means,  of  course  that  the  line  of  com- 
mutation is  constantly  shifting.  It  has  already 
been  explained  that  to  prevent  sparking  the 
brushes  must  bear  on  the  armature  of  the  line 
of  commutation,  so  the  brushes  must  be 
shifted  as  that  changes.  Bj'  making  the  arma- 
ture poles  weak  relative  to  the  field,  considerable 
change  of  current  In  the  armature  may  occur 
without  much  shifting  of  the  neutral  line  and 
under  these  circumstances  it  maj' operate  through 
quite  a  range  of  work  with  fixed  brushes,  without 
sparking.  It  Is  because  of  an  abnormal  rush  of 
current  through  the  armature  on  starting  up  a 
car  resulting  in  an  abnormal  shifting  of  the 
neutral  line  that  the  sparking  in  streetcar  motors 
occurs.  Since  the  street  car  motor  is  called  upon 
to  operate  through  an  exceedingly  wide  range  of 
work,  the  field  magnets  are  made  the  dominating 
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noticed  that  no  attempt  is  made,  as  in  the  G.  E. 
800  regulation,  to  out  out  a  part  of  the  field  mag- 
net colls  at  certain  step?  In  the  change  from  the 
start  to  maximum  speed. 


ELEOTKIC  RAILWAY  MOTORS:    THEIR  CON- 
STRUCTION AND   OPERATION. 


DIAGRAM  OP  CONNECTIONS   OF  WESTINGHOUSE  DOUBLE   MOTOR  EQUIPMENT. 

will  be  half  way  between  the  two  and  the  line  of  ones  so  as  to  keep  the  neutral  line  very  nearly 
commutation  (the  line  which  joins  the  positions  stationary  throughout  this  range.  In  series 
where  the  individual  coil  is  generating  no  electro-  motors,  howe/er,  if  neither  armature  nor  field  is 
motive  force)  will  be  at  right  angles  to  the  line 
joining  the  compromise  poles,  and  the  brushes 
must  be  moved  to  this  new  position  else  they  will 
pass  from  one  commutator   segment  to   the   next 


near  saturation,  the  neutral  line  will   not  change 
its  position. 

COUNTER  ELECTROMOTIVE  FORCE 


BY  NELSON  W.  PERRY. 

{Nineteenth  Article.^ 

THE  LINE  OP  COMMUTATION. 

Heretofore,  in  describing  the  action  of  the  dy- 
namo we  have  represented  the  two  neutral  posi- 
tions of  the  wire  as  being  on  a  line  at  right  angles 
to  the  axis  of  the  pole  pieces.  (See  Figs.  20  and 
28.)  This  would  only  be  the  case  however  when 
there  was  no  current  In  the  armature.  Let  us  ex- 
amine what  would  happen  In  a  motor  armature 
when  a  current  Is  passing  In  Its  colls.  If  It  be  a 
closed  coll  armature  such  as  is  now  almost  uni- 
versally used  on  street  cars,  the  current  passing 
through   the   armature  colls  will  tend  to  make  a 


PIGS.  58  AND  59. 

while  there  is  a  difference  of  potential  between 
them,  which  will  cause  sparking. 

If  the  Induced  poles  are  relatively  stronger  than 
the  poles  produced  by  the  armature  current, 
which  would  be  the  case  If  the  armature  current 
was  weak  compared  with   the   field  strength,  the 


Considerable  space  was  devoted  to  explaining 
and  emphasizing  the  fact  that  if  a  closed  loop  of 
wire  be  revolved  around  its  axis  between  the  poles 
of  a  magnet,  or  In  other  words.  Is  revolved  in  a 
magnetic  field  so  that  its  rate  of  cutting  the  lines 
of  force  Is  constantly  changing,  it  will  generate 
an  electromotive  force. 

It  is  perfectly  apparent  that  when  we  operate 
a  motor  by  passing  current  through  it  from  one 
brush  to  the  other  we  are  fulfilling  all  of  these 
conditions  and  the  colls  of  the  motor  armature 
must  also  develop  an  electromotive  force.  It 
makes  no  difference  whether  an  armature  is 
driven  by  elecrtlclty  or  by  steam  power,  if  Its 
coils  revolve  in  a  magnetic  field  there  will  be  gen- 
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erated  in  them  an  electromotive  force.  In  the 
case  of  the  motor,  however,  this  electromotive 
force  is  in  the  opposite  direction  to  that  of  the 
current  which  operates  the  motor,  and  is  there- 
fore called  the  "counter"  electromotive  force.  It 
follows  exactly  the  same  laws  as  srovern  the  gen- 
eration of  electromotive  forces  in  dynamos,  and 
win  be  the  higher  the  greater  the  speed  of  the 
armature.  A  motor  running  at  high  speed  as  it 
will  if  allowed  to  when  it  Is  running  without  load, 
will  generate  a  counter  electromotive  force  almost 
equal  to  that  of  the  current  by  which  it  operated, 
and  will  therefore  take  but  very  little  current. 
The  current  that  a  motor  will  take  under  any 
conditions  is  that  which  is  due  to  the  difference 
between  the  direct  electromotive  force  of  the 
current  and  the  counter  electromotive  force  of  the 
motor  Itself.  The  counter  electromotive  force  of  a 
motor  at  any  speed  is  exactly  equal  to  that  which 
the  same  motor  would  generate  if  driven  as  a 
■dynamo  at  the  same  speed.  If  therefore  a  motor 
is  starting  from  rest,  it  has,  at  first  no  counter 
electromotive  force;  the  only  obstacle  to  the  flow 
of  current  through  the  armature  would  be  the  re- 


rotallon.  This  resistance  to  the  mechanical 
effort  of  the  steam  engine  is  really  the  measure  of 
the  work  the  dynamo  is  performing,  so  the  elec- 
trical resistance  opposed  by  the  counter  electro- 
motive force  of  the  motor  is  a  measure  of  the 
work  the  motor  Is  doing. 

Prof.  Silvanus  Thompson,  in  his  great  work  on 
"Dynamo Electric  Machinery,"  cites  an  example 
which  very  well  shows  how  the  current  that  a 
motor  will  take  decreases  with  the  speed  of  its 
armature.  He  used  a  small  Immisch  motor  with 
separately  excited  fields  and  connected  it  up  with 
with  a  primary  battery  and  ampere  meter.  At 
different  speeds,  the  following  figures  were  ob- 
tained: 


Speed  Revs, 
per  Minute. 

0 

60 

100 


Current 
Amperes. 

20 

16,2 

13.2 


Speed  Revs. 

per  Miuute. 

160 

I  180 

1  195 


Current 
Amperes. 

7.8 

6.1 

5.1 


Thus  at  its  maximum  speed  it  took  only  about 
one-fourth  of  the  current  that  it  took  when  the 
armature  was  held  at  rest.  In  this  case  .5.1  am- 
peres were  required  to  overcome  the  friction  of 
the  armature.       Had  the  friction  be  en  less,  the 


rof 


Thompson  and  the  subsequent  remarks,  the 
amount  of  current  that  a  motor  will  take  Is  only 
that  which  is  absolutely  necessary  to  do  the  work 
which  it  is  called  upon  to  do.  That  is  to  say,  it 
it  has  no  other  work  to  do  than  to  overojme  Its 
own  friction,  its  armature  will  automatically 
attain  such  a  speed  as  to  generate  a  counter 
electromotive  force  or  "back"  pressure  such  that 
only  sufficient  effective  electromotive  force  remains 
to  force  through  the  motor  sufficient  current  to 
move  the  armature  against  this  resistance.  If 
now  an  additional  load  is  thrown  on  the  motor, 
the  speed  of  Its  armature  will  be  at  once  retarded, 
less  counter  electromotive  force  will  be  gener- 
ated, and  consequently  more  current  will  pass 
and  the  motor  at  once  adjusts  itself  to  this  new 
lo  ad. 


SAFETY  IN  STREET  RAILWAY  TRAFFIC. 


Tnere  is  a  great  deal  of  common  sense  in  the 
following  extract  of  a  veto  message  of  Mayor 
Haynes  of  Newark: 

No  passenger  has  been  injured  while  in  his 
legitimate  place,  nor  on  any  of  our  trolley  cars. 
These  cars  can  be  run  with  safety  at  the  rate  of 
thirty  miles  an  hour  in  some  places,  and  the  other 
places  not  more  than  five  or  six.  The  people  de- 
mand rapid  transit.  The  horse  car  was  found  to 
be  too  slow  and  rapid  transit  was  loudly 
demanded,  and  it  is  found  out  now  that  the  pub- 
lic at  large  must  be  protected. 

I  think  the  service  could  be  improved  by  stop- 
ping all  cars  at  street  crossings  only,  passengers 
to  be  taken  on  or  let  off  before  the  car  crosses  the 
Intersecting  street.  Pedestrians  should  be 
instructed  to  cross  the  streets  at  the  crosswalks, 
and  children  should  be  taught  by  their  jiarents 
and  teachers  that  it  is  dangerous  to  use  the  streets 
as  a  playground. 

There  seems  to  be  a  great  necessity  for 
instructing  the  community  at  large  and  the  trav- 
eling patrons  of  the  roads  in  order  to  secure  rapid 
transit.  No  passenger  should  be  permitted  to 
ride  upon  the  platform  when  there  are  vacant 
seats  Inside  the  cars.      I  know  of  no  rate  of  speed 
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FIG.   2.      CONTROLLEK  CIRCUITS  FOR  SINGLE   AND  DOUBLE  EQUIPMENT.  FIG.    3.      CONTROLLER  CIRCUITS   FOR  SINGLE  AND  DOUBLE  EQUIPMENT. 


sistance  within  the  machine  Itself,  which  being 
exceedingly  small,  would,  according  to  Ohm's  law, 
permit  an  enormous  current  to  flow  through  its 
colls  which  would  Inevitably  result  in  a  burn  out 
If  it  were  not  checked.  This  is  the  reason  why  a 
rheostat  is  almost  universally  used  in  starting. 
It  opposes  at  first  a  great  artificial  resistance  and 
this  is  decreased  as  speed  is  gained  and  counter 
electromotive  force  is  generated,  when  all  arti- 
ficial resistances  may  be  removed  with  impunity. 
This  back  electromotive  force  of  a  motor  has 
its  exact  counterpart  In  the  resistance  which  the 
armature  of  a  dynamo  offers  to  the  driving  en- 
gine. We  all  know,  or  can  find  out  for  ourselves, 
that  when  a  dynamo  is  generating  no  current,  as, 
for  Instance,  when  the  armature  is  not  in  motion, 
■we  can  readily  turn  the  armature  with  the  hand, 
and  yet  when  it  is  working  to  Its  utmost  capacity, 
It  may  take  hundreds  of  horse  power  to  keep  it  in 


armature  would  have  revolved  still  faster  and 
finally  come  to  constant  speed  with  less  current 
than  5.1  amperes. 

In  the  earlier  days  of  the  electric  motor,  this 
counter  electromotive  force  was  a  bugbear  and 
thought  to  be  an  objectionable  feature  and  at- 
tempts were  made  to  construct  motors  from  which 
it  would  be  ellmlniited.  But  we  now  know  that 
the  existence  of  this  counter  electromotive  force 
is  of  the  utmost  importance,  and  that  upon  it  de- 
pends the  degree  to  which  any  given  motor 
enables  us  to  utilize  electric  energy  that  is  sup- 
plied to  it  In  the  form  of  an  electric  ou'reat.  "In 
fact,"  says  Prof.  Thompson,  "this  counter  elec- 
tromotive force  is  an  absolute  and  necessarj'  fac- 
tor in  the  pDwer  of  the  motor,  just  as  much  as  the 
velocity  to  which  (other  things  being  equal)  it  is 
proportional." 

As  will  be  seen  from  the   figures  given  by  Prof. 


that  the  cars  could  run  that  will  secure  absolute 
safety  to  the  pedestrian,  who  uses  the  middle  of 
the  street  instead  of  the  sidewalk. 


Kansas  City,  Wlo.— The  Qulndaro  Electric  Street 
Railway  Company  has  been  organized  at  Quln- 
daro by  the  following  gentlemen:  C.  C.  Dall, 
Isaac  P.  Moore,  W.  J.  Huffaker,  J.  C.  Klamm,  L. 
P.  Bird,  A.  P.  Smith  and  C.  B.  Porword.  The 
capital  stock  is  $300,000.  A  large  amount  of  the 
stock  will  be  taken  by  the  property  owners  who 
live  along  the  line  of  the  proposed  railroad.  The 
company  is  formed  for  the  purpose  of  building  an 
electric  line  of  railway  from  Quindaro  Park  south 
along  the  road  past  the  Sorter  farm,  east  to  the 
Qulndaro  postoffioe,  south  and  southeast  through 
Chelsea  place  to  Eighteenth  street,  thence  south 
along  that  street  to  the  city  limits  at  the  Eaw 
river. 
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THE  ABNOLD  SYSTEM  OF  ELECTRIC  POWEB 
STATION  CONSTEXJCTION. 


In  building  an  electric  power  station  the  two 
principal  objects  to  be  kept  In  view  are  low  first 
cost,  consistent  with  the  best  economy,  and  ab- 
solute reliability.  Power  stations  have  hereto- 
fore consisted  of  two  classes,  viz: — Those  having 
a  number  of  engines  directly  belted  or  directly 
connected  to  small  generators  and  those  having 
two  or  more  large  units  of  power  belted  to  line 
shafting,  from  which  a  number  of  small  electric 


while  the  disks  are  in  motion.  Around  the  verti- 
cal face  of  disks,  Wi,  near  the  peripheries  are 
carried  cast  steel  or  cast  iron  rings,  li,  which  are 
held  in  position  on  disks,  Sh,  by  means  of  three 
gudgeons  or  bolts,  equally  spaced  around  the 
periphery  of  disks,  Hh.  Rings  li  are  normally  held 
against  disks  Ilh,  by  small  spiral  springs  sur- 
rounding the  gudgeons  or  pins.  Attached  to  quills 
Cc  are  cast  iron  or  cast  disks  Jj,  carrying  two 
coils  of  copper  wire  Mm,  Nn,  which  are  con- 
nected to  brushes  Kk,  so  as  to  allow  a  current  to 
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FIG.  1.      ARNOLD   SYSTEM   OF  FOWER  ST.iTlON   CONSTRUCTION. 

the   coils  when  the  disks  are 


generators  are  driven  by  means  of  friction  clutch 
pulleys  and  belts.  In  order  to  insure  reliability 
with  the  first  plant,  it  Is  essential  to  have  one  or 
more  engines  and  generators  in  reserve  all  the  time 
to  be  able  to  start  in  case  of  accident  to  any  one 
of  the  operating  units.  In  the  latter  system  re- 
liability is  insured  by  being  able  to  reach  any 
dynamo  from  any  engine  in  the  plant  through  the 
shafting  and  belted  connections. 

The  system  here  described  is  one  which  com- 
bines the  flexibility  of  the  low  speed,  or  large 
engine  belted  plant,  with  the  low  first  cost  of  the 
direct  connected  or  direct  belted  plant.  The 
advantages  claimed  for  this  system  by  its  inven- 
tor, B.  J.  Arnold,  of  Chicago,  are  less  cost  per 
kilowatt  of  plant  installed;  less  operating  e.x- 
penses;  less  real  estate  occupied;  absolute  flexi- 
bility; less  depreciation  and  greater  ease  in  hand- 
ling, than  Is  usual  in  existing  power  plants.  The 
designer  of  this  system  claims  that  if  a  cable 
railway  can  be  driven  with  absolute  reliability, 
flexibility  and  economy,  from  two  units  of  power, 
that  there  is  no  reason  why  an  electric  railway 
should  not  be  driven  with  the  same  degree  of 
reliability,  flexibility  and  economy,  from  the  same 
number  of  units  of  power. 

We  will  first  describe  the  system  as  applied  to 
an  electric  railway  plant  having  a  capacity  of 
2,000  H.  P.,  such  as  would  have  been  ample  to 
drive  the  Intramural  road  at  the  World's  Pair. 
Referring  to  Figs.  1  and  3,  engines  No.  1  and  No. 
2  are  cross  compound  condensing  having  a  rated 
capacity  of  1,000  n.  p.  each.  Generators  No.  1 
and  No.  2  have  a  rated  capacity  of  750  K.  w.  each. 
The  armatures  of  the  generators  are  mounted 
upon  hollow  cast  steel  shafts  or  quills,  Cc,  run- 
ning in  Independent  bearings,  Pp,  so  arranged 
that  they  are  free  to  revolve  independent  of  either 
engine,  and  of  each  other.  Through  these  quills, 
and  supported  at  Its  center  by  bearing  Z>,  extends 
a  steel  or  wrought  iron  shaft  carrying  upon  its 
ends  circular  cast  steel  or  cast  Iron  disks,  Ff, 
securely  keyed  to  the  shaft. 

The  drawing  shows  the  engines  connected  to 
the  generators  with  magnetic  clutches  which  op 
erate  as  follows:  Attached  to  the  end  of  the  en- 
gine shafts,  /la,  are  circular  cast  Iron  or  cast 
Bteel  disks,  Hh,  carrying  In  recesses  copp'^r  coils, 
Oo,  which  are  connected  to  brushes,  (i'l,  by  means 
of  rings,  lir,  in  such  a  manner  as  to  permit  a  cur- 
rent of  electricity  to  be  passed  through  tlje  colls 


be  passed  through 
in  motion. 

It  win  now  be  noticed  that  if  a  current  of  elec- 
tricity is  passed  through  the  coil  M,  a  magnetic 
field  win  be  created  around  it  which  will  have  a 
tendency  to  attract  the  disk  /,  overcoming  the 
action  of  the  springs  which  normally  hold  It 
against  the  disk  H,  and  clasping  it  securely  to  the 
disk  /,  so  that  power  can  be  transmitted  from  one 
disk  to  the  other  by  friction  so  long  as  the  current 
travels  through  the  coils  M.  If  engine  No.  1  now 
be  set  in  motion  it  will  drive  generator  No.  1  di- 
rectly connected,  there  being  no  wearing  parts 
except  what  are  ordinarily  encountered  in  a  di- 
rect connected  engine   and   dynamo  plant.     In  a 


in  motion.  Current  is  then  out  off  from  the  coil 
M,  allowing  the  armature  of  generator  No.  2  to 
come  to  rest.  It  will  be  readily  understood  that 
either  generator  can  be  reached  from  either  en 
glne  in  a  like  manner,  thus  making  it  practically 
Interchangeable. 

Should  one  entire  engine  unit  become  disabled 
both  generators  can  be  driven  from  either  engine 
by  simply  passing  the  current  through  the  proper 
coils  as  follows;  If  engine  No.  2  were  disabled 
generator  No.  1  would  be  driven  direct  from  en- 
gine No.  1  by  means  of  the  coils  J/ and  disk  /,  as 
above  described.  Current  would  be  passed 
through  the  coil  N,  thus  attracting  the  disk  L 
and  setting  the  shaft  E  in  motion.  Current 
would  then  be  passed  through  the  coil  n  attract- 
ing the  disk  g  thus  setting  the  disk  J  of  generator 
No.  2  in  motion. 

It  will  thus  be  noticed  that  either  generator  or 
both  generators  are  available  from  either  engine, 
and  at  the  same  time  there  is  not  the  additional 
investment  of  a  third  engine  and  generator  to  be 
carried  to  provide  against  the  accident  above 
mentioned.  The  fact  of  having  to  work  the  en- 
gine uneconomically  while  repairs  are  being 
made  is  a  very  small  item  compared  with  the 
heavy  expense  of  carrying  an  additional  invest- 
ment of  a  third  engine  and  generator  to  provide 
for  this  emergency,  as  Is  now  usually  done  with 
direct  coupled  plants. 

By  having  two  engines  with  the  high  pressure 
cylinder  of  one,  and  the  low  pressure  of  the  other 
direct  connected  to  the  work,  the  plant  is  ar- 
ranged to  operate  economically  with  any  load 
varying  from  .500  to  2,000  H.  P.  and  it  is  prac- 
tically impossible  to  shut  the  plant  down  on  ac- 
count of  any  accident  that  would  be  liable  to 
happen. 

It  will  be  noticed  from  Pig.  1  that  the  main 
shaft  of  both  engines  Is  cut  in  the  middle  and  the 
two  parts  joined  together  by  means  of  positive 
jaw  clutches,  operated  by  steam  cylinders.  Thus 
when  the  load  is  light,  say  from  12  o'clock  till 
morning,  on  an  elevated  road,  engine  and  gen- 
erator No.  1  are  shut  down.  Cylinder  D  of  en- 
gine No.  2  is  cut  off  by  means  of  the  jaw  clutch, 
and  no  portion  of  the  plant  operates  except  the 
high    pressure   cylinder   of  engine  No.  2  directly 


coupled  to  generator  No. 


This  cylinder  can  be 


FIG.  2 
engine  No. 
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can  be  connected  to 
forming  two  direct  con- 


like   manner 
generator  No.    2,  thus 
nected  power  units. 

The  shaft  E  lies  Idle  in  the  bearing  D,  and  is 
not  used  except  In  case  it  becomes  necessary  to 
drive  either  generator  from  the  opposite  engine, 
or  both  generators  from  the  same  engine.  In  an 
ordinary  direct  coupled  plant  if  we  had  but  two 
units  of  power,  in  case  the  engine  of  one  unit  and 
the  generator  of  the  other  unit  should  become 
disabled,  the  plant  would  be  at  a  standstill,  and 
unable  to  furnish  any  current.  With  such  an 
emergency  as  this,  the  Arnold  system  would 
operate  as  follows:  If  engine  No.  1  and  generator 
No.  2  were  the  disabled  portions  of  the  plant, 
generator  No.  1  would  be  driven  from  engine  No.  2 
as  follows:  Current  would  be  passed  through  the 
coll  0  thereby  attracting  the  disk  I  which  would 
set  the  shaft  E  In  motion.  Current  would  also  be 
passed  through  the  coll  JVattractlng  the  disk  L 
which  would  set  the  armature  of  generator  No.  1 


run  condensing  and  the  plant  operated  with 
economy,  until  the  road  requires  more  power, 
when  the  low  pressure  cylinder  Is  brought  up  to 
speed  and  connected  in  with  the  high  pressure 
cylinder  without  stopping  the  plant. 

In  case  It  becomes  necessary  to  make  repairs 
on  the  high  pressure  cylinder' of  engine  No.  2,  at 
the  same  time  that  the  road  is  demanding  full 
power  of  engine  No.  1,  high  pressure  steam  may 
be  admitted  to  the  low  pressure  cylinder  of  en- 
gine No.  1,  which  will  be  noticed  from  Fig.  1  Is 
placed  next  to  the  generator.  By  working  high 
pressure  steam  In  the  low  pressure  cylinder  of 
this  engine  it  will  give  Its  full  power,  thus  driv- 
ing Its  generator  and  allowing  the  high  pressure 
side  to  be  shut  down  for  adjustment. 

In  order  to  prevent  wear  on  the  rings  cf  the 
magnetic  clutches  above  described,  the  following 
method  of  electrically  starting  the  generators  Is 
covered  under  this  system:  Suppose  engine  No.  1 
and  Its  generator  are  operating,  and  engine  No.  2 
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and  Its  generator  are  standing  idle,  and  it  be- 
comes necessary  to  throw  generator  No.  3  upon 
engine  No.  1,  in  order  to  repair  something  on 
generator  No.  1.  Instead  of  starting  engine  No.  3 
to  bring  generator  No.  3  up  to  speed,  or  allowing 
the  friction  of  the  magnetic  clutch  to  bring  the 
latter  up  to  speed,  the  following  method  is 
adopted:  Current  being  produced  from  generator 
No.  1  is  passed  through  the  armature  and  fields 
of  generator  No.  3  In  such  a  manner  as  to  make  a 
motor  of  it,  until  the  armature  attains  the  same 
speed  as  that  of  generator  No.  1,  when  current  Is 


station  for  a  few  minutes  at  the  time  of  changing 
from  one  engine  to  another,  is  not  so  serious  as  in 
a  lighting  plant,  and  the  above  clutches  have 
been  designed  for  substitution  for  the  magnetic 
clutches  in  case  the  conditions  were  such  as  not 
to  warrant  installing  the  magnetic  clutches. 

In  Pig.  3a  (see  Fig.  3)  i7  is  a  disls  securely  keyed 
to  the  engine  shaft  A  of  engine  No.  1.  /  is  a  cir- 
cular disk  securely  keyed  to  the  quill  Cof  gener- 
ator No.  1.  J"  is  a  circular  disk  keyed  to  the 
common  shaft  E.  If  it  is  desired  to  drive  gener- 
ator No.  1,  three  bolts,  T,   spaced   at   equidistant 


anchored,  as  in  firsc-class  cable  railway  power . 
station  construction  of  the  present  day.  The  sys- 
tem is  especially  applicable  to  arc  lighting 
stations  where,  as  it  Is  well  known,  a  large  num- 
ber of  small  electrical  units  must  be  used,  owing 
to  it  being  usually  necessary  to  run  a  machine  for 
each  arc  light  circuit. 

Pig.  3  shows  a  1,000  n.  p.  combined  incandes- 
cent and  arc  light  station.  At  each  end  of  the 
line  shaft  is  placed  a  high  speed  engine  directly 
connected  to  the  shaft.  The  shaft  being  detach- 
able from  each  engine,  parting  at  its  center  so 
that  either  portion  of  the  shaft  can  be  shut  down 
in  case  of  a  hot  journal,  while  the  other  portion 
of  the  plant  remains  in  running  order.  The  gener- 
ators are  mounted  on  quills  carried  in  Independent 
bearings,  and  motion  is  transmitted  to  the  gener- 
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passed  through  the  coil  n  clamping  the  disk  /  to 
disk  J  without  wear  on  the  clutch  mechanism. 

Figs.  4  and  5  are  diagrammatic  representations 
of  the  circuits  for  operating  the  machines  as 
motor  and  generators.  Referring  to  Pig.  4  let  us 
assume  that  it  is  a  diagrammatic  representation 
of  generator  No.  1  running  as  a  generator  from 
engine  No.  1.  The  circuit  then  is  from  the  posi- 
tive bus-wire  on  the  switch-board  7'',  through 
the  double  pole  switch  C,  conductor  F'  ,  brushes 
00,  armature  £,  to  brushes  PP,  to  field  magnet 
coils  <S(S,  conductor  F'',  switch  F-  and  conductor 
F,  to  switch  TJ,  back  to  the  other  main  conductor 
T.  This  machine  is  therefore  supplying  the  main 
conductor  with  current.  By  disposing  the  parts 
as  indicated  in  Pig.  5,  the  circuits  will  be  varied 
so  that  the  circuit  of  conductor  F  includes  at 
first  the  high  variable  resistance  F',  and  ex- 
cludes the  series  winding  of  the  field-magnet,  and 
ihe  shunt  circuit  excludes  the  resistance  W-  by 
means  of  switch  IF',  so  a  variable  currenc  may 
be  made  to  pass  through  the  armature  by  varying 
the  resistance  F'.  Thus  the  machine  operates 
as  a  shunt  motor  and  its  sleeve  shaft  is  driven  at 
any  desired  rate  of  speed  by  simply  adjusting  the 
resistance  F^  The  rotation  of  the  sleeve  shaft 
will  vary  from  the  rotation  of  the  main  shaft,  and 
when  the  armature  of  machine  No.  3  has  attained 
approximately  the  same  speed  as  the  shaft  E,  the 
magnetic  clutch  is  thrown  In  circuit,  the  proper 
switches  are  thrown,  and  generator  No.  3  ceases 
to  be  a  motor,  and  becomes  a  generator  capable  of 
producing  current. 

In  case  it  ever  becomes  necessary  to  increase  the 
capacity  of  the  power  station  designed  under  this 
system,  it  is  done  by  adding  two  more  generators 
to  the  right  of  engine  No.  3,  as  shown  in  Pig.  0, 
having  similar  connections  to  generators  Nos  1 
and  3,  thus  making  four  generators  available  from 
engine  No.  3.  The  third  engine  is  added  as  the 
power  is  required. 

Figs,  3a  and  3b  show  different  forms  of  mechan- 
ical clutches  which  can  le  substituted  for  the 
magnetic  clutches  above  described  if  necessary. 
In  a  railway  plant  the  fact  of  having  to'  stop   the 


points  on  the  circumference  are  used  to  bolt  the 
disks  i?and  /rigidly  together,  as  in  cable  railway 
plants.  Engine  No.  1  is  thus  driving  generator 
No.  1  directly  connected,  without  any  wearing 
parts  except  the  bearings  of  the  two  machines. 
In  case  it  becomes  necessary  to  drive  generator 
No.  3  from  engine  No.  3  bolts  S  are  inserted  as 
shown,  thus  rigidly  connecting  the  disk  //  to  the 
disk  F,  and  revolving  shaft  E.  Bolts  S  can  be 
reversed  so  that  the  disk  F  will  be  rigidly  bolted 
to  the  disk  J,  permitting  the  shaft  .S  to  drive  gen- 


FIGS.    4  AND    5.        ARNOLD    POWER     S'lATION     CON- 
STRUCTION. 

ator  by  means  of  positive  jaw  clutches.  It  will 
thus  be  noticed  that  when  the  generator  la  not 
running  there  is  absolutely  no  wear  on  the  shaft, 
no  side  strain  by  the  pulling  of  belts,  and  no  fric- 
tion clutch  pulleys  to  get  out  of  adjustment.  The 
strain  on  the  shafting  is  purely  torsional,  thus 
permitting  it  to  be  small  in  diameter  and  making 
it  much  less  liable  to  get  out  of  alignment. 

When  it  is  desired  to  start  any  generator,  it  is 
brought  up  to  speed  as  a  motor,  and  when  it  at- 
tains the  same  speed  as  the  line  shaft,  a  positive 
clutch,  operated  either  by  hand  or  by  electricity, 
is  thrown  into  connection,  after  which  the  current 
is  reversed  through  the  machine  and  it  Immedi- 
ately becomes  a  generator.  It  will  thus  be  noticed 
that  any  generator  in  the  plant  can  be  started  and 
stopped  at  will,  without  stopping  either  engine, 
or  without  using  belts,  pulleys  or  friction  clutches. 
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erators  No.  1  from  engine  No.  3,  thus  performing 
all  the  functions  of  the  magnetic  clutch  as  de- 
scribed above. 

Fig.  3J.  (See  Fig.  3)  is  another  form  of  clutch 
now  commonly  used  in  cable  railway  plants. 
Disks  if  and  J"  are  keyed  to  the  engine  and  gener- 
ator shafts  respectively,  and  the  disk  X  is  keyed 
to  the  shaft  E.  If  it  is  desired  to  drive  generator 
No.  3  from  engine  No  3,  two  steel  or  wrought  iron 
keys  are  Inserted  in  recesses  TJTJ,  thus  rigidly 
connecting  the  disk  iT" to  the  disk  J.  By  Insert- 
ing the  wedges  in  the  recesses  YV,  the  shaft  E  is 
made  to  revolve  from  engine  No.  3  and  by  insert- 
ing the  wedges  in  recesses  TFTF generator  No.  3  Is 
caused  to  revolve  from  the  shaft  E,  thus  making 
the  plant  interchangeable  in  all  directions. 

The  entire  plant  is  mounted  upon  cast  iron  bed- 
plate construction,  cast  in  sections  and  thoroughly 
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thus  having  all  the  flexibility  and  reliability  of 
the  ordinary  low  speed  lighting  station,  where 
shafting  and  belting  are  used,  and  occupying,  it 
is  claimed,  not  over  one-quarter  the  amount  of 
real  estate  that  such  a  plant  ordinarily  covers. 
This  permits  a  very  much  less  expensive  building 
to  be  constructed,  less  investment  in  real  estate; 
greater  ease  in  operation  on  account  of  having 
fewer  wearing  parts  to  lubricate  and  to  maintain, 
and  less  labor  in  operating  the  plant. 

Another  important  feature  of  this  system  which 
the  designer  has  covered  with  various  patents,  is 
that  any  standard  make  of  dynamos  and  engines 
can  be  utilized,  thus  necessitating  no  radical  de- 
parture from  the  present  lines  of  manufacture. 
For  this  reason  many  of  the  present  plants  can  be 
rebuilt  to  conform  to  this"  system,  utilizing  a 
large  part  of  their  old  equipment- 
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ELECTB.OLYSIS  CAUSED    BY  STREET  BAIL- 
WAY  BETUBN  CUBBENTS. 


The  exhaustive  paper  by  I.  H.  Farnham  on 
this  subject  was  quite  fully  discussed  at  both  the 
New  York  and  Chicago  meetings.  At  the  Chicago 
meeting  B.  J.  Arnold,  In  opening  the  discussion 
said:  "The  subject  of  electrolytic  action  of  the 
railway  current  on  underground  pipes  and  con- 
ductors is  now  being  agitated  in  almost  all  cities 
where  railways  have  been  running  long  enough 
for  the  destructive  effect  of  the  current  to  malce 
Itself  known,  and  it  will  not  be  long  before  we 
shall  hear  from  it  in  our  own  clty,if  the  many  ordi- 
nances now  being  considered  by  the  Council  are 
passed  without  some  stipulations  regarding  the 
construction  and  carrying  capacity  of  the 
rail  return  circuit  of  the  roads  which 
the  companies  propose  to  build  under  these 
franchises.  In  my  judgment  there  Is  no  reason 
why  an  electric  road  cannot  be  built  so  as  to 
almost  effectually  prevent  the  destructive  electro- 
lytic action  that  has  been  pointed  out  to  us  to- 
night. 

"The  original  method  of  constructing  the  re- 
turn circuit  of  the  electric  railways  was  to  join 
the  ends  of  the  rails  with  No.  4  bond  wire,  de- 
pending upon  this  and  the  fish  plates  for  whatever 
metallic  circuit  was  necessary,  and  the  earth  to 
make  up  for  the  lack  of  metal.  The  idea  of  the 
supplementary  wire  was  not  contemplated  on  the 
first  roads,  but  as  the  small  bond  wires  soon  be- 
came eaten  off  or  broken,  they  were  found  inade- 
quate, and  a  No.  0  copper  bond  wire  was  added 
to  supplement  the  rails. 

"Examination  In  some  cases  has  shown  that 
the  supplementary  wire  has  disappeared  entirely 
after  a  few  years'  use,  which  resulted  in  the 
abandonment  of  it  entirely  and  the  adoption  of 
the  larger  bond  wires  between  the  ends  of  the 
rails. Qlt  is  now  customary  to  use  a  No.  0  wire  to 
bond  the  rails  with  and  depend  upon  the  rails 
alone  for  the  return  circuit.  I  am  of  the  opinion 
that  If  the  rails  are  supplemented  by  a  system  of 
feeders,  so  that  the  resistance  of  it  is  not  greater 
than  that  of  the  out-going  circuit,  and  the  rails 
joined  with  a  bond  equal  In  conductivity  to  the 
rail  Itself,  which  is  most  effectually  accomplished 
by  welding  the  rails  together  electrically,  the 
entire  difficulty  caused  by  electrolysis  will  dis- 
appear. 

"Mr.  A.  C.  Balch,  of  Portland,  Oregon,  in  a 
communication  to  one  of  the  railway  papers  re- 
cently, described  the  method  of  using  the  three 
wire  system  on  the  electric  railway  in  that  city. 
The  trolley  is  divided  into  sections  of  about  one 
thousand  feet  in  length,  the  positive  wire  of  one 
dynamo  being  connected  to  one  section  and  the 
negative  of  the  other  dynamo  to  the  adjoining 
section,  while  the  neutral  wire  is  connected  to  the 
rails.  It  will  be  noticed  that  with  this  arrange- 
ment there  is  a  difference  of  1,000  volts  between 
the  adjoining  sections  of  the  trolley  wire,  but  as 
they  are  thoroughly  Insulated  and  the  motor  cars 
pass  from  one  section  to  the  other  quickly,  there 
seems  to  be  no  difficulty  caused  by  the  sudden  re- 
versal of  the  current  through  the  motors  when 
passing  from  one  section  to  another.  So  long  as 
the  cars  are  properly  distributed  on  the  line,  I 
see  no  difficulty  in  the  operation  of  an  electric 
railway  with  the  three  wire  system,  but  If  the 
cars  were  to  become  'bunched,'  as  sometimes 
happens  in  large  cities,  the  feeder  wire  supplying 
that  particular  section  would  be  overworked,  al- 
though I  do  not  regard  this  difficulty  as  serious. 
With  this  arrangement  the  electrolytic  action  on 
pipes  is  almost,  if  not  entirely,  avoided,  as  there 
is  practically  no  current  flowing  from  the  trolley 
to  the  earth  when  the  road  is  working  under 
normal  conditions.  I  believe  there  Is  also  a  three 
wire  electric  road  in  operation  in  Bangor,  Maine, 
and  so  far  as  I  am  able  to  learn  it  Is  working  with 
entire  satisfaction." 

A.  T.  Welles,  of  the  Western  Electric  Company, 
In  continuing  the  discussion  said:  "In  December 
last  a  cable  which  we  bad  laid  in  Louisville  less 
than  a  year  ago  for  the  Ohio  Valley  Telephone 
Company  began  to  give  out.  We  sent  a  cable 
splicer  there  and  he  located  the  trouble  in  two 
sections  of  several  hundred  feet  each,  near  one  of 
the  power  houses  of  the  electric  street  railway. 
About  Christmas,  Captain  Gifford  telegraphed  my 
company  requesting  that  Mr.  Patterson  or  myself 
should  come  at  once  to  investigate  the  cause  of 
the  trouble,  and  I  was  sent.  I  found  that  the 
two  sections  had  been  partially  pulled  out  of  the 
conduit  and  in  examining  the  pieces  cut  off, 
found  that  holes  were  partially  or  wholly  eaten 
through  the  lead  covering  at  regular  intervals. 
These  holes  occurred  every  18  Inches  and  corre- 
sponded exactly  with  the  joints  of  the  vitrified 
clay  conduit. 

"With  Mr.  Maxwell,  the  electrician  of  the  tele- 
phone company,  I  made  a  number  of  potential 
tests  in  the  manholes  near  the  place  of  the  trouble 
and  found  as  high  as  two  and  one-half  volts  from 
the  cable  to  the  rail  of  the  trolley  road.     In  these 


manholes  tliere  were  also  gas  and  water  pipes 
which  had  about  the  same  voltage  as  the  cable. 
I  also  made  40  or  50  tests  across  the  joints  of  the 
rails  with  a  voltmeter  reading  down  to  one-tenth 
and  I  think  we  could  have  noticed  one-hundreth 
of  a  volt,  but  there  was  not  the  slightest  move- 
ment of  the  needle. 

"These  tests  were  reported  to  Captain  Gifford, 
who  then  called  in  the  electrician  of  the  street 
railway.  This  gentleman  explained  that  besides 
having  the  rails  perfectly  bonded  at  their  joints, 
they  had  two  return  wires  of  No.  0  or  larger  cop- 
per run  underneath  the  rails  and  bonded  to  them 
at  frequent  intervals.  In  Louisville  the  under- 
ground telephone  cables  run  from  all  points  of  the 
compass  into  the  company's  office.  These  cables, 
some  30  in  number,  are  practically  bunched  at  or 
near  the  exchange,  so  that  any  currents  coming 
in  on  their  sheaths  can,  without  trouble,  reach 
those  of  such  cables  as  will  most  readily  return 
them  to  the  power  houses.  All  of  these  cables  run 
parallel  with  trolley  lines  or  with  gas  or  water 
mains  which  parallel  the  trolley,  so  that  each  car- 
ries to  the  common  point  more  or  less  current. 
Taken  singly,  these  currents  are  slight  and  would 
probably  cause  no  trouble  for  a  long  time  at  least, 
but  one-half  or  two-thirds  of  their  total  was  suffi- 
cient to  eat  through  the  pipe  of  the  cable  in 
trouble  in  seven  or  eight  months.  At  present 
there  are  but  two  cables  which  run  from  the  ex- 
change to  points  near  the  power  houses.  One  of 
these  runs  to  a  point  within  a  bloclc  or  so  of  a 
power  house  about  two  miles  from  the  exchange 
in  one  direction  and  the  other  to  within  three 
blocks  of  a  power  house  in  the  opposite  direction. 
The  first  one  giving  the  best  return  and  also  run- 
ning for  a  long  distance  parallel  with  a  trolley 
line  and  water  mains,  where  it  picked  up  addi- 
tional current,  is  the  one  which  gave  out.  Pre- 
ventions which  we  used  will,  I  suppose,  save  the 
other.  From  Louisville  I  went  to  Cincinnati 
where  we  had  laid  a  large  quantity  of  cable  for 
the  City  and  Suburban  Telegraph  Association. 
Here,  with  Mr.  Robinson,  their  superintendent  of 
construction,  I  made  a  large  number  of  voltmeter 
tests  between  the  cables  and  the  trolley-road  rails 
in  different  parts  of  the  city,  and  found  at  no 
point  more-  than  one-half  volt  pressure  in  either 
direction. 

"Since  Mr.  Farnham  collected  the  data  for 
his  paper,  we  have  run  across  another 
very  peculiar  case  of  electrolysis  in  Cleve- 
land. A  cable  which  my  company  laid 
there  in  January  last  for  the  Postal  Telegraph 
Company  was  reported  as  having  given  out  en- 
tirely about  two  weeks  ago.  The  cable  ran  from 
their  office  down  about  1,500  feet  and  then 
through  a  tunnel  about  80  feet  deep  under  the 
river  to  a  pole  on  the  opposite  side  near  a  man- 
hole at  the  mouth  of  the  tunnel.  Through  this 
tunnel  a  large  water  main  also  runs.  We  sent  a 
splicer  there  at  once  and  he  located  the  trouble  in 
this  manhole  where  he  found  the  cable  pipe  en- 
tirely eaten  through.  Mr.  L.  L.  Summers,  of  the 
Postal  Company,  made  voltmeter  and  ammeter 
tests  at  this  place  and  found  18  or  19  volts  on  the 
cable,  and  also  on  the  water  main  in  the  tunnel 
and  45  amperes  current.  The  cable-  pipe  was 
eaten  through  in  ten  weeks.  What  is  going  to 
become  of  that  water  main  and  what  is  going  to 
become  of  that  tunnel?" 

Prof.  W.  M.  Stlne  asked  Mr.  Welles  what  con- 
ditions he  found  where  they  were  using  the 
double  trolley  in  Cincinnati,  and  in  reply  Mr. 
Welles  said:  "My  tests  were  made  on  New  Year's 
Day,  which  was  particularly  dry  and  clear.  This 
probably  accounted  for  the  very  low  potentials 
found  on  the  cables.  On  account  of  the  intricate 
system  of  water  and  gas  mains  running  close  to 
the  conduits,  and  often  through  the  manholes,  it 
is  Impossible  to  say  whether  the  leakages  came 
from  the  single  trolley  or  the  double  trolley  sys- 
tem. We  found  current  on  cables  which,  in  no 
part  of  their  circuit,  paralleled  either  system.  I 
was  told,  however,  that  in  rainy  weather  much 
trouble  is  experienced  bj'  the  telephone  company 
on  account  of  the  splashing  of  mud  against  the 
cars  motors  of  the  double  trolley  system,  which 
often  brings  down  200  or  more  drops  at  a  time  in 
the  switchboard.  But  this,  I  should  think,  is 
simply  a  matter  of  construction  of  the  motors." 

C.  G.  Armstrong  said:  "Wherever  we  have  a 
flow  of  current  through  the  earth,  owing  to  its 
irregular  conductivity,  we  are  bound  to  have  dif- 
ferences in  potential,  and  where  we  have  differ- 
ences in  potential,  electrolysis  and  chemical  d;- 
composition  will  occur.  Even  If  this  difference 
Is  extremely  slight  we  will  have  some  destructive 
action.  At  the  same  time  I  doubt  whether  we  can 
have  any  seriousidestruction  unless  we  have  one 
and  one-half  volts,  or  sufficient  to  decompose  the 
moisture,  liberating  the  oxygen  which  in  Its 
nascent  state,  to  my  mind,  is  the  most  destructive 
agent  produced  by  electrolysis.  I  cannot  feel 
that  electrolysis  is  guilty  of  all  things  charged  to 
it.  I  do  not  believe  that  every  defective  water 
pipe  and  gas  main  was   destroyed   by  electricity. 


I  have  seen  miles  of  water  and  gas  pipe  that  was 
in  much  worse  condition  than  that  shown  on  the 
screen  to-night,  where  the  nearest  electric  wire 
was  twenty  miles  away.  I  believe  the  gas  com- 
panies are  responsible  for  two-thirds  of  the 
trouble  found  in  pipes  to-day.  Where  we  dig  up 
the  streets  we  find  the  earth  permeated  with  am- 
monia an  I  other  destructive  products  of  the  gas 
retort,  which  within  themselves  are  sufficient  to 
attack  and  decompose  any  metal  they  come  in 
contact  with;  in  fact,  one  of  the  pipes  shown  on 
the  screen  was  a  gas  pipe,  and  there  was  a  serious 
decomposition  of  the  metal  on  each  side  of  the 
union.  The  author  of  the  paper  attributes  this 
to  the  resistance  of  the  union;  why  might  it  not 
have  been  the  leakage  of  the  gas?  I  have  found 
gas  pipes  that  could  not  possibly  be  acted  upon 
by  electricity  that  were  decomposed  in  exactly 
the  same  manner,  from  the  gradual  leakage  of 
the  gas." 

A.  V.  Abbott,  in  closing  the  discussion  at  the 
Chicago  meeting,  said  that  he  believed  the  double 
trolley  system  did  afford  a  perfect  solution  of  the 
question,  but  only  at  the  expense  of  a  greater  in- 
vestment of  capital  in  the  original  line  construc- 
tlon,as  the  amount  of  copper  required  for  a  double 
trolley  system  over  that  needed  with  the  sin- 
gle wire  would  be  increased  about  fourfold,  and  as 
much  complexity  would  be  involved  in  the  erec- 
tion of  the  wiring.  Continuing  he  said:  "The 
objections  to  the  double  trolley  system,  other  than 
those  of  Increased  capitalization,  are  entirely  me- 
chanical ones  and  in  ordinary  lines  can  be  over- 
come. The  double  trolley,  about  three  years  ago 
still  survived,  and  it  is  probably  chiefly  due  to  the 
Thomson-Houston  Company  that  it  does  not  still 
exist.  In  all  railways  which  are  reasonably 
straight  and  do  not  encounter  a  great  number  of 
intersecting  lines,  the  introduction  of  the  double 
trolley  Is  not  a  serious  obstacle,  and  by  affording 
to  the  street  railway  an  independent  return, 
places  the  railwaj'  circuit  entirely  under  control 
of  the  railway  managers,  presenting  to  the  com- 
pany in  this  respect  considerable  advantage.  It 
is  probable,  nay,  almost  certain,  that  should 
street  railway  companies  be  obliged  to  protect  all 
present  existing  underground  structures  by  means 
of  special  return  feeds,  as  indicated  by  Mr.  Farn- 
ham, the  expense  of  these  feeds,  and  their  intro- 
duction would  be  considerably  less  than  the  orig- 
inal cost  required  to  equip  the  line  with  a  double 
trolley  system. 

"Personally,  I  have  always  been  in  favor  of  all 
electrical  companies  operating  entirely  upon 
metallic  circuits  which  should  be  peculiarly  and 
appropriately  their  own.  I  think  the  advantages 
to  be  derived  from  this  principle  of  operation  will, 
sooner  or  later,  be  appreciated,  and  that  street 
railway  companies,  electric  lighting  companies, 
telephone  corporations,  in  fact,  all  electrical  in- 
dustries will,  in  the  not  far  distant  future,  be  each 
equipped  with  its  own  individual  and  independent 
complete  circuit. 

"'The  presence  of  overhead  wires  in  the  crowded 
city  streets,  is  constantly  urged  as  an  objection  to 
the  trolley  system,  whether  it  be  single  or 
double.  Inventors  have  been  constantly  called 
upon  to  devise  methods  whereby  the  streets  could 
be  relieved  from  this -objection.  A  conduit  elec- 
tric road  Is  at  the  present  time  perfectly  feasible, 
and  its  successful  construction  and  operation  is 
merely  a  question  of  the  amount  of  capital  that 
the  promoters  are  willing  to  invest.  Ordinarily 
speaking.an  electric  road  can  be  built  and  equipped 
in  running  order  at  an  expense  of  from  thirty 
to  forty  thousand  dollars  per  mile,  Including  all 
items,  excepting  that  of  real  estate,  franchises 
and  buildings.  The  cable  road  is  typical  of  the 
conduit  system,  and  is  always  expected  to  cost 
from  one  hundred  twenty-five  to  one  hundred  fifty 
thousand  dollars  a  mile.  The  widespread  and 
rapid  Introduction  of  electric  roads  has  chiefly 
resulted  from  the  fact  that  they  require  so  much 
smaller  capitalization  in  the  outset,  and  that  they, 
therefore,  may  be  introduced  in  districts  that 
are  not  thickly  settled,  in  which  the  traffic  could 
never  be  made  to  pay  the  interest  and  deprecia- 
tion on  the  more  expensive  cable  plant.  Cable 
roads  could  never,  for  a  moment,  be  considered, 
in  many  of  the  districts  where  electrical  roads 
are  now  successfully  and  remuneratively  operat- 
ing, having  superseded  animal  traction.  If  a 
street  railway  companj'  is  willing  to  invest  in  an 
electric  road  the  same  amount  of  capital  as  Is 
called  for  by  the  ordinary  cable  road,  a  successful 
conduit  system  can  be  at  once  Introduced,  the 
success  of  the  conduit  electrical  road  simply  de- 
pending upon  Its  being  built  well  enough  to  do 
the  work  required  of  it. 

"In  a  consideration  of  the  return  system  for  an 
electric  road,  the  railway  company  should  not 
forget,  that  by  providing  an  adequate  return  cir- 
cuit which  will  protect  other  underground  struct 
ures,  they  are  not  only  securing  Immunity  for 
themselves  from  damage  suits,  but  at  the  same 
time  are  putting  more  money  into  their  pockets 
in  a  saving  of  coal  pile,  than  the  interest  and  the 
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depreciation  upon  the  investment  involved  in  the 
return  circuit  will  amount  to. 

"In  building  some  300  miles  of  electric  road  I 
have  universally  found  that  the  grounded  return 
circuit  absorbed  more  energy  from  the  station 
than  any  other  part  of  the  line,  the  car  motor 
only  excepted.  In  one  instance  in  mind,  the  re- 
turn circuit  of  the  road  was  so  poor,  owing  to  de- 
fective rail  bonding  and  the  dry  condition  of  tlie 
soil  that,  in  many  instances,  the  rail  bonds  had 
actually  Ijurned  their  way  through  the  ties  of 
the  road  and  allowed  the  rails  to  separate.  In 
another  Instance,  motor  repairs  were  reduced 
several  hundred  dollars  a  month  by  the  addition 
of  an  appropriate  amount  of  feed  wire.  In  a  third 
case,  the  amount  of  power  required  for  operation 
was  reduced  toSOn.  p.,  by  the  provision  of  an 
appropriate  return.  I  feel  quite  confident  that,  if 
the  engineers  of  the  majority  of  electric  rail  ways  in 
this  country  would  carefully  study  their  circuits, 
making  accurate  measurements  thereon,  they 
would  be  Immediately  convinced  that  the  ex- 
penditure required  for  an  appropriate  return  cir- 
cuit which  could  In  a  maiority  of  instances  be 
arranged  to  protect  existing  underground  struct- 
ures, would  result  in  an  actual  saving  to  them  in 
fuel,  and  would  be  an  investment  upon  which 
they  could  immediately  enter." 

NBW   YOKK  DISCUSSION. 

Prof.  George  W.  Plympton  of  the  Subway 
Commission  of  Brooklyn,  remarked  that  the  first 
experience  with  electrolysis  in  Brooklyn  dated 
from  about  a  year  ago,  and  he  feared  that  at  the 
present  time  the  extent  of  the  damage  was  still 
not  realized,  for  there  had  been  no  search  for  the 
results  of  corrosion.  He  continued:  "Of  course, 
as  Mr.  Farnham  says,  the  current  will  still  be 
divided  between  the  rail  and  the  moist  earth  in 
proportion  to  their  relative  conductivities.  You 
cannot  convey  all  of  that  current  baok  by  the  best 
conductor  that  you  can  put  in  the  ground.  So 
the  method  of  relieving  tbe  pipes  of  that  positive 
charge,  where  the  corrosion  has  been  set  up,  is 
the  best  way  to  ensure  the  protection.  But  in 
regard  to  its  permanency,  as  I  said  before,  lam 
inclined  to  feel  some  fear." 

Townsend  Wolcott  said  it  was  an  interesting 
point  to  note  how  small  a  voltage  will  corrode  a 
cable  in  the  earth.  "We  are  generally  familiar," 
he  continued,  "in  electrolyzlng  solutions  with 
voltages  of  one  volt  or  over— almost  any  solution 
— over  one  volt.  But  I  take  it  that  the  conditions 
in  the  damp  earth  are  such  that  the  corrosion  is 
just  about  ready  to  go  on  anyway,  and  a  verj' 
little  help  will  make  it  go." 

A.  E.  Kennelly  said  that  he  did  not  believe  that 
it  was  necessarily  "good  policy  to  connect  the 
positive  pole  of  the  dynamo  to  the  trolley  lines, 
and  for  this  reason,  that  supposing  you  are 
grounding  one  terminal  of  your  dynamo  which  is 
supplying  a  total  current  distributed  to  your  trol- 
ley wires,  say  of  a  thousand  amperes,  that  thou- 
sand amperes  goes  into  the  ground  on  your  dis- 
trict, and  it  has  to  come  out  of  the  ground  at  the 
point  of  your  ground  connection  to  the  dynamo. 
Now,  if  you  bury  in  the  ground  a  large  mass  of 
iron  pipe,  or  lead  tube,  or  metallic  conductor  of 
any  kind,  that  metallic  conductor  will,  perhaps, 
absorb  a  large  fraction  of  the  thousand  amperes. 
Let  us  say  it  absorbs  750  amperes.  The  metallic 
system  will  have  750  amperes  entering  it  and  7.50 
amperes  issuing  from  it.  Now,  when  you  have 
the  negative  pole  to  line,  the  current  will  go  from 
your  ground  plate,  will  enter  all  this  mass  of 
metal  in  the  vicinity,  and  there  it  will  do  no  dam- 
age, because  where  it  enters  the  iron  or  lead, 
hydrogen  is  given  olT,  as  we  have  seen  represented 
on  the  screen.  Bat  it  will  issue  from  the  iron  or 
lead  over  a  large  area  in  the  remote 
districts.  That  large  area  will  be  in 
danger  of  corrosion,  and  there  will  be  corrosive 
electrolysis  going  on  all  over  that  area  to  the  ex- 
tent of  750  amperes  collectively.  But  when  you 
reverse  the  current,  as  is  suggested  as  advisable 
in  the  sixth  conclusion  of  this  paper,  you  reverse 
that  condition  of  affairs.  All  the  distant  district 
is  free  from  danger  and  all  the  oxidizing  and  cor- 
roding effect  is  close  to  you;  but  the  750  amperes 
are  still  there  and  are  now  actively  corroding  a 
much  smaller  surface.  Instead  of  being  spread 
over,  as  shown  on  the  map  in  the  previous  case, 
several  square  miles,  the  same  total  corrosive 
electrolysis  Is  spread  over,  perhaps,  halt  a  square 
mile.  The  danger  area  is  reduced,  but  the  dan- 
ger Is  greater,  because  the  activity  is  consequently 
augmented  in  that  district.  You  have,  say, 
twenty  times  the  amount  of  corrosion  going  on 
over  a  given  surface  of  pipe,  and  the  result  is 
you  will  eat  through  those  pipes  twenty  times  as 
rapidly,  and  if  the  danger  is  in  bursting  a  pipe 
you  will  probably  burst  It  twenty  times  as  soon 
under  those  circumstances.  But  if,  as  Mr.  Farn- 
ham says,  we  prevent  that,  as  was  done  so  skil- 
fully in  this  case,  by  throwing  out  a  ground 
feedbr,  which  prevents  the  current  from  emerging 
out  of  the  pipes  into  the  surrounding  soil  near  the 


power  house,  why  then,  coupling  together  the 
sixth  and  the  seventh  conclusions,  all  is  well;  you 
have  stopped  the  corrosive  action.  But  unless 
you  do  couple  together  the  sixth  and  seventh  sug- 
gestions, you  are  likely  to  cause  more  danger  by 
having  the  positive  pole  to  line,  than  if  you  have 
the  negative  pole  to  line.  The  fact  Mr.  Farnham 
mentions,  that  he  did  have  trouble  with  his  lead- 
covered  cables  while  the  negative  pole  was  to  line, 
but  did  not  have  trouble  when  the  positive  pole 
was  to  line,  is  an  argument  in  his  favor.  But  he 
would  probably  have  had  electrolysis  on  the  cable 
in  one  district  or  anottier  whichever  happened  to 
be  the  danger  district,  if  the  lead  had  been 
suitably  placed  for  electrolysis,  and  a  lead  cable 
of  this  kind  is  singularly  liable  to  be  spoiled  by 
electrolysis.  The  resistance  of  an  ordinary  lead 
telephone  cable  sheath,  as  we  know,  is  much 
greater  than  that  of  a  large  iron  water  pipe.  But 
being  continuous,  and  having  very  few  or  no  un- 
soldered joints,  it  has  far  less  resistance  than  a 
large  iron  pipe  with  a  large  number  of  poor  elec- 
trical joints.  The  result  is  that  where  there  is 
an  opportunity  for  the  lead  sheathing  to  be  cor- 
roded at  any  point,  there  will  be  active  corrosion, 
and  at  that  point  those  destructive  effects  so 
fully  brought  out  in  this  paper  will  be  produced. 

"Furthermore,  I  would  like  to  point  out  that 
the  difference  of  potential  as  measured  by  a  volt- 
meter between  a  cable  sheathing  and  the  ground 
In  its  vicinity,  is  not  necessarily  a  criterion  of  the 
degree  of  corrosive  activity  taking  place  at  that 
point.  If  the  direction  of  the  p.  d.  is  such  that  the 
cable  is  positive,  there  will  be  a  corrosive  current 
there,  or  a  tendency  to  produce  a  corrosive  current. 
But  if  the  p.  D.  is  three  volts  or  four  volts,  the  cor- 
rosive current  is  not  necessarily  twice  as  strong  as 
If  the  p.  D.  were  one  and  a  half  or  two  volts 
respectively.  For  suppose  you  had  a  perfectly 
Insulated  cable  and  sheath,  but  at  some  distant 
point,  say,  half  a  mile  off,  the  sheathing  of  lead 
was  exposed  to  the  ground,  and  that  there 
destructive  action  was  being  produced;  there 
might  be  at  that  point,  half  a  mile  away,  a  dif- 
ference of  potential  between  sheath  and  the 
ground  of  three  volts,  but  at  the  point  where  you 
stand  the  p.  D  might  happen  to  be  iive  volts. 
Now,  the  five  volts  could  not  be  so  active  in  pro- 
ducing corrosion  as  the  distant  three  volts,  in 
fact  it  could  not  be  active  at  ail,  owing  to  the 
perfect  insulation  of  the  entire  cable  in  the 
vicinity.  The  paint  I  want  to  make  is,  that 
though  the  observed  p.  d.  is  an  evidence  of  action, 
it  is  not  an  evidence  of  quantitative  or  correspond- 
ing intensity  of  aciion. 

"Again,  while  all  admit  that  iron  is  corroded, 
and  iron  pipes  are  corroded  electrolytlcally,  and 
the  evidence  has  been  amply  brought  forward  to- 
night, I  do  not  think  that  Mr.  Farnham  means 
that  as  much  corrosion  takes  place  with  iron  as 
with  lead,  for  the  reason  that  we  all  know  a  given 
weight  of  lead  is  much  more  readily  consumed 
by  electrolysis  than  a  given  weight  of  Iron. 

"The  destructive  effect  of  electrolysis,  while  it 
is  serious.  Is  often  exaggerated  by  not  taking  into 
account  the  actual  amount  of  decomposition  that 
can  take  place,  electrolytlcally,  under  the  most 
favorable  circumstances.  If  you  have  a  mile  of 
eight-inch  water  main,  which  is  half  an  inch 
thick,  that  Is,  its  e.xterior  diameter  is  nine  inches 
and  its  interior  diameter  is  eight  inches;  and  a 
thousand  amperes  are  lieptsteadlly  flowing  day  and 
night,  with  uniform  density,  out  of  that  surface 
into  the  surrounding  soil,  it  will  take  about  six 
years  for  that  current  to  reduce,  by  electrolysis, 
the  thickness  of  the  iron  to  one-half.  Of  course, 
it  would  be  unfair  to  make  a  positive  statement  of 
that  kind,  because  we  assumed  uniform  corro- 
sion, whereas  corrosion  does  not  take  place  uni- 
formly. 

"The  resistance  of  the  ground  is  really  far 
higher  than  we  ordinarily  attribute  to  It.  We  are 
so  accustomed  to  use  the  ground  universally  in 
telegraphy,  we  are  so  accustomed  to  the  idea  of  a 
ground  return  circuit  with  very  little  resistance 
In  It,  that  we  come  to  grasp  the  idea,  uncon- 
sciously, that  the  ground  has  very  low  resistivity, 
whereas  it  has  very  high  resistivity.  We  may 
take  the  position,  in  fact,  that  the  ground  itself 
has  an  enormous  resistivity,  and  what  we  really 
measure  in  the  resistance  of  the  ground,  is  the  re- 
sistance of  the  water  that  happens  to  be  sus- 
pended in  the  ground.  The  resistivity  of  ground 
under  ordinary  circumstances  is  something  like 
50  or  CO  ohms.  The  result  is,  that  if  you  had  two 
iron  water  pipes,  each  nine  inches  in  diameter, 
deeply  buried  in  the  soli,  and  30  feet  apart,  at  a 
constant  difference  of  potential  of  ten  volts,  you 
would  not  expect  less  than  2.5  ohms  resistance 
between  the  pipes  per  linear  foot  of  either,  nor 
more  than  four  amperes  of  current  between  them 
per  linear  foot.  In  the  case  of  ten  volts  between 
one  such  buried  pipe  and  two  surface  track  rails, 
supported  on  wooden  sleepers,  the  reslstan:;e  be- 
tween tracli  and  jjipes  would  probably  b.?  much 
more,  and  the  current  strength  per  linear  foot  of 
pipe,  perhaps  less  than  one  ampere." 


Mr.  Farnham  said  he  could  not  agree  with  Mr. 
Kennelly  that  it  would  be  more  serious  to  have  the 
corrosion  take  place  in  a  limited  territory,  even 
though  it  were  more  rapid,  than  in  a  large  terri- 
tory. "Would  it  be  more  convenient,"  he  asked, 
"to  dig  up  all  the  paved  streets  of  a  large  city  once 
in  ten  years,  or  to  dig  up  a  radius  of  a  thousand 
or  of  two  feet  once  in  a  year?  It  is  an  open  ques- 
tion which  hydraulic  and  gas  engineers  must  pass 
upon.  But  it  would  seem  to  me  better  to  confine 
the  trouble  in  a  small  serrltory,  even  though  you 
had  to  take  other  measures,  put  in  larger  pipes  if 
you  please,  in  that  territory,  rather  than  have  the 
destruction  slowly  but  surely  going  on  all  over 
your  city.  The  suggestion  of  putting  the  positive 
side  of  the  dynamos  to  the  trolley  and  thereby 
bringing  the  danger  territory  near  the  station, 
was  primarily  for  the  purpose  of  rendering  it 
more  easy  to  treat  the  trouble  with  the  return 
wire  system  which  I  have  described. 

"I  would  like  also  to  remark  in  connection  with 
the  first  speaker  who  opened  the  discussion,  that 
I  recognize  the  Importance  which  he  named,  and 
the  difficulty  of  having  a  good  connection  with  all 
the  pipes.  As  to  how  the  connection  should  be 
made  on,  water  pipes  has  been  considerably  dis- 
cussed. I  am  hardly  able  at  present  to  advise. 
Whatever  we  do  in  this  line  we  must  watch  con- 
stantly. We  must  take  our  voltage  measurements 
frequently,  as  noted  In  conclusion  11.  We  can 
tell  certainly  by  this  whether  there  still  is  danger 
or  not.  As  to  the  number  of  years  that  may 
elapse  before  pipes  will  be  eaten  through,  is  a 
question  we  hardly  need  to  discuss.  It  the  action 
is  slow  it  ought  to  be  prevented.  We  may  easily 
determine  whether  there  is  danger  or  not,  and 
whatever  we  do  to  remove  the  danger  by  these 
means,  we  must  watch  the  electrical  conditions 
constantly  or  we  shall  find  ourselves  again  in 
trouble.  In  Illustrating  this  fact  let  me  say  that 
since  the  system  just  described  has  been  applied 
in  Boston,  the  West  End  company  has  run  out  In 
one  direction  sever  il  large  return  wires  in  addi- 
tion to  those  previously  In  use  In  that  locality, 
and  thus  practically  moved  the  power  station, 
that  is,  it  changed  the  zero  line  from  its  former 
location  to  a  point  very  distinct,  making  it  nec- 
essary to  rearrange  and  extend  the  cable  return 
wire  system." 

Prof.  Houston  said  that  one  ot  the  interesting 
points  brought  out  was  the  fact  that  an  exceed- 
ingly small  potential  difference  was  sufficient  to 
effect  electrolysis  and  that  a  fraction  of  a  volt  was 
sufficient  to  induce  the  action.  He  thought  there 
was  an  error,  for  the  disintegration  of  lead  elec- 
trolytically  In  a  storage  cell  required  two  volts. 
He  continued;  "Of  course,  if  actual  measure- 
ment, as  Mr.  Farnham  has  said,  of  the  one  one- 
hundredth  of  a  volt  can  produce  electrolytic  cor- 
rosion of  lead,  why  there  Is  nothing  to  be  said 
against  actual  measurement.  I  should,  however, 
look  verj'  carefully  at  the  source  used,  and  the 
method  by  which  the  experimenter  assured  him- 
self that  he  did  not  actually  limit  the  potential 
difference  to  the  small  fraction  stated." 

Mr.  Farnham  replied  that  Mr.  Lee,  the  chemist 
of  the  American  Bell  Telephone,  had  informed 
him  that  he  produced  the  action  easily  by  .01 
volt.  Dr.  Leonard  Waldo  remarked  that  "as  to 
the  small  voltages  existing,  and  having  the  effect 
of  corrosion,  I  think  anyone  who  has  actually 
made  measures  on  those  pipes  in  position,  with 
and  without  the  presence  of  electrical  action  Is 
quite  prepared  to  testify  that  the  smaller  voltage 
and  the  corrosion  of  the  pipes  are  present  at  the 
same  time;  whether  the  corrosion  Is  wholly  due 
to  the  action  of  the  current  on  the  principal 
metal  alone  or  not  is  quite  another  question." 


A    PLEA   FOK    INANIMATE    POWER  AND 
STEEL  KOADS.* 


BY  MAKTIN  DODGE, 
President  Ohio  Road  Commission. 

The  two  largest  factors  in  the  problem  of  Im- 
proving our  common  roads  are,  first,  the  enor- 
mous cost  of  such  Improvement  in  the  aggregate, 
if  the  system  Is  co-extensive  with  our  territory, 
and,  second,  the  excessive  cost  of  transportation 
over  such  roads.  If  animal  power  is  to  be  applied. 
The  mileage  ot  common  roads  in  the  State  of 
Ohio  may  be  appro.xlmated  at  80,000  miles.  The 
cost  of  suitable  Improvement  will  be,  in  some  sec- 
tions, $9,000  per  mile;  in  others  it  may  cost  as  lit- 
tle as  $3,000  per  mile.  If  we  have  an  equal 
amount  of  each  kind,  that  would  make  au  aver- 
cost  of  $6,000  per  mile.  Supposing  this  could  be 
reduced  to  $5,000  per  mile  on  the  average,  it 
would  still  cost  the  enormous  sum  of  $400,000,000 
to  improve  all  the  roads  in  the  state.  This  enor- 
mous cost  of  construction  is  not  so  large  a  factor 
in  the  problem  as  the  excessive  cost  of  transpor- 
tation over  these  roads  when  built.  My  own  in- 
vestigations, extending  over  a  considerable  period 
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of  time  aad  having  reference  both  to  short  hauls 
and  long  hauls,  satisfy  me  that  our  own  rate  In 
Ohio  is  twenty-five  cents  per  ton  per  mile,  and 
and  that  there  has  bseo  but  little  improvement 
or  reduction  in  this  cast  in  a  generation  or  more, 
and  that  there  is  not  liliely  to  be  much  in  the 
future. 

Most  people  who  discuss  the  subject  of  good 
roads  assume  that  if  any  way  could  be  devised  to 
raise  the  enormous  sum  of  money  required  for 
their  construction,  then  the  problem  would  be 
solved;  whereas  the  fact  is  that  if  these  roads 
were  already  built  and  could  be  maintained  with- 
out cost,  the  excessive  rate  of  transportation  over 
them  which  prevails  and  must  prevail,  is  des- 
tined forever  to  forbid  their  use  for  any  consider- 
able distances  for  the  purpose  of  transportation. 

We  have  reduced  the  cost  of  transportation 
with  steam  cars  to  so  low  a  point  as  half  a  cent  a 
ton  par  mile,  which  Is  fifty  miles  to  one  with 
horses.  Upon  steamships  we  have  reduced  it  still 
more,  so  as  to  carry  two  hundred  miles  to  one  with 
horses;  and,  up3n  electric  street  cars  we  have  re- 
duced the  cost  of  carrying  passengers  for  short 
distances  much  below  the  cost  that  prevails  upon 
the  steam  cars. 

It  seems  probable  that  the  application  of  elec- 
tricity to  the  cars  upon  our  streets  and  roads  is 
destined  to  do  for  the  short  haul  what  the  steam 
cars  have  already  done  for  the  long  haul.  So  far 
as  electricity  has  been  applied  already,  it  has 
shown  that  the  cost  of  transportation  by  that 
means  is  far  less  than  upon  steam  cars,  which  is 
indicated  by  the  rate  of  charge  for  transportation 
— the  common  rate  upon  steam  cars  being  three 
cents  per  mile  for  passengers,  while  in  many  cases 
upon  the  electric  cars,  it  is  but  one  cent  and  even 
less  per  mile.  What  has  been  done  by  way  of 
cheapening  transportation  of  passengers  may  be 
done  to  a  great  extent  In  cheapening  the  trans- 
portation of  certain  kinds  of  freight,  especially 
the  food  products  that  are  raised  upon  ttie  farms 
and  conveyed  to  the  markets  for  immediate  con- 
sumption. 

The  fact  that  we  have  made  such  great  and 
unexpected  improvements  in  the  means  of  trans- 
portation b}'  other  means  than  with  iiorses,  while 
the  cost  of  transportation  by  horse  power  has  re- 
mained almost  a  constant  unit,  has  led  many  to 
suppose  that  the  great  difference  Is  owing  to  lack 
of  skill  or  to  Inattention  to  wagon  roads,  and,  with 
that  view,  the  general  attention  of  the  people  is 
now  directed  to  the  road  question  as  never  before. 
It  seems  most  likely,  however,  that  the  improve- 
ments which  we  shall  make  in  the  future  will 
rest  upon  the  same  economical  advantages  as  the 
improvements  that  we  have  made  in  the  past, 
and  that  we  shall  only  succeed  in  securing  a 
cheap  transportation  upon  our  common  roads  by 
substituting  inanimate  power  for  animal  power. 
We  have  already  reached  the  maximum  power  of 
horses  and  other  animals  for  draft,  speed  and  en- 
durance. The  only  improvement  that  we  could 
hope  to  make  to  lessen  the  cost  of  transportation 
with  these  animals  would  be  in  improving  the 
roadbed.  A  comparison  of  cost  will  show  that 
the  average  expenditure  required  to  macadamize 
a  road  or  make  it  hard  with  any  kind  of  metal  is 
fully  equal  to  the  cost  required  to  lay  down  steel 
rails  over  which  not  only  wagons  and  carriages 
propelled  by  horses  but  cars  propelled  by  electric 
power  might  also  go  at  a  greatly  reduced  cost  in 
transportation.  Gilmore's  tables  show  that  the 
same  vehicle  can  be  moved  over  steel  rails  with 
one-eighth  of  the  power  that  would  be  required  to 
move  it  over  a  macadamized  road,  and  with  one- 
eighteenth  of  the  power  that  would  be  requird 
to  move  it  over  a  gravel  road,  and  with  one- 
twenty-fifth  of  the  power  that  would  be  required 
to  move  it  over  a  common  earth  road  in  good  con- 
dition. 

Having  given  the  cost  of  construction — which 
la  the  same  for  each  kind  of  road;  and  the  cost  of 
moving  a  vehicle  being  so  much  less  o  /er  the  steel 
rails  than  over  a  road  of  any  kind,  and  knowing 
also  that  the  cost  of  inanimate  power  Is  less  than 
the  cost  of  animal  power,  it  seems  clear  that  the 
substitution  of  steel  rails  for  macadamized  roads 
and  Inanimate  power  for  the  animal  power  are 
destined  to  cheapen  our  transportation  In  the 
most  effectual  manner.  The  greatest  dlllioulty  is 
the  question  of  terminal  facilities.  The  profitable 
use  of  steel  rails  and  the  applioatloa  of  inanimate 
power  can  only  be  limited  by  the  convenience  or 
Inconvenience  of  these  terminal  facilities,  be- 
cause it  will  always  cost  much  less  to  move  over 
a  smooth  steel  rail  than  over  a  pavement,  what- 
ever power  may  be  applied;  this  advantage  may 
be  neutralized  by  the  disadvantage  of  loading  and 
unloading  — that  is  the  only  thing  which,  in  the 
long  run,  will  limit  the  application  of  this  new 
power. 

The  Hon.  John  M.  Stahl,  makes  an  estimate 
of  the  wagon  freight  of  this  country  for  the  year 
1893  as  five  hundred  million  tons.  He  also  esti- 
mates that  this  will  be  transported  over  country 
highways    an    average  distance  of  eight   miles. 


which  would  be  equivalent  to  four  billion  tons 
one  mile  at  twenty  five  cents  per  ton  per  mile,— 
which  would  be  required  to  move  It  by  horse 
power  with  ordinary  vehicles,  it  would  amount  to 
the  enormous  sum  of  one  billion  dollars.  This 
may  be  stated  as  the  cost  of  operating  the  wagon 
roads.  Now,  if  by  substituting  the  steel  rails  and 
the  inanimate  power,  there  could  be  a  saving  of 
four-fifths  of  this  amount,  which  would  be  much 
less  than  the  proportion  indicated  by  Gilmore's 
tables,  the  cost  of  moving  this  tonnage  would  be 
only  two  hundred  million  dollars  instead  of  one 
billion  dollars,  leaving  a  gain  of  eight  hundred 
million  dollars; — this,  for  a  period  of  ten  years, 
would  make  a  net  sum  of  eight  billion  dollars 

Neither  the  steam  cars  nor  the  street  cars  up  to 
the  present  time  have  received  the  aid  of  public 
monej',  but  there  can  be  no  doubt  that  both  of 
these  means  have  contributed  more  to  reduce  the 
rates  of  carriage  without  such  aid  than  the  wagon 
roads  have  done  with  it.  It  being  the  established 
policy  of  the  people  to  aid  in  cheapening  trans- 
portation by  deepening  rivers,  harbors  and 
channels,  by  building  roads  and  bridges,  streets 
and  viaducts,  all  by  appropriations  of  public 
money  and  by  contributing  the  use  of  the  streets 
and  roads  for  electric  cars,  we  see  no  reason  why 
they  might  not  as  logically  and  profitably  con- 
tribute to  the  construction  of  street  railroads  to 
be  and  remain  a  part  of  the  common  roads,  as 
well  as  to  the  paving  of  these  roads  to  be  operated 
with  horses  and  wagons. 

As  already  stated,  we  have  made  great  and  un- 
expected improvements  in  the  means  of  transpor- 
tation where  we  have  substituted  other  power  for 
horse  power,  while  we  have  made  but  little  im- 
provement in  the  cost  of  transportation  where  we 
have  adhered  to  animals  as  the  motive  power. 
To  this  fact  should  be  added  the  other  important 
one,  that  millions  and  millions  of  dollars  of  public 
money  have  been  expended  to  aid  In  cheapen- 
ing transportation  with  horses,  while  nothing  ha 
been  expended  to  aid  the  means  that  have  been 
most  successful  In  cheapening  our  rates  of  trans- 
portation. If  we  should  extend  the  same  liberal 
policy  to  the  electric  car  that  we  have  extended 
to  horses  and  wagons,  by  preparing  a  free  track 
for  it  to  go  upon  as  we  have  for  other  vehicles 
propelled  by  animal  power,  the  rate  of  transpor- 
tation would  be  still  further  cheapened  in  the 
future  as  it  has  been  in  the  past,  and  a  lower 
rate  can  so  be  reached  than  by  any  other  means. 
The  economical  advantages  are  so  greatly  in  favor 
of  steel  rails  and  inanimate  power  that  no  ob- 
jection can  be  sustained  against  their  introduc- 
tion unless  it  rests  upon  the  supposed  incon- 
veniences of  using  this  new  means  in  the  most 
commodious  manner.  In  all  our  great  cities  and 
most  of  our  smaller  ones,  double  tracks  are  al- 
ready laid  and  are  being  rapidly  extended  to  the 
suburbs  for  considerable  distances,  from  ten  to 
fifteen  miles;  their  use  at  the  present  time  is  en- 
tirely confined  to  the  matter  of  carrying  passen- 
gers, but  after  midnight  passenger  tratUc  is  over, 
and  from  that  time  until  five  o'clock  In  the  morn- 
ing, these  tracks  are  Idle  and  the  streets  vacant. 
During  that  time  they  could  be  used  to  great  ad- 
vantage and  with  great  economy  for  transporting 
fr  ight  and  food  products  placed  upon  trail  cars, 
to  various  markets  and  other  places  of  distribu- 
tion in  the  centers  of  population,  so  that  the 
question  of  introducing  steel  rails  and  inanimate 
power  is  only  a  question  of  extension.  The  nucleus 
of  the  system  already  exists,  and  Its  use  could 
undoubtedly  be  extended  with  great  advantage. 
It  Is  thought  by  some  that  a  difficulty  would 
arise  in  the  matter  of  operating  over  such  tracks. 
It  is  not  suggested  that  the  State  or  the  public 
should  operate  vehicles,  but  only  prepare  the 
track  over  which  the  vehicles  might  go.  Atten- 
tion is  called  to  the  fact  that  many  of  the  states 
have  built,  at  a  very  great  expense,  a  system  of 
canals  which  they  never  operated,  but  allowed 
the  owners  of  boa*,s  to  operate  at  their  own  will 
upon  payment  of  tolls  for  their  use.  It  is  also 
true,  that  all  the  r^ads  and  streets  and  bridges 
and  viaducts  of  our  country  are  built  with  public 
money  and  through  public  agencies;  but  none  of 
them  are  operated  by  the  State  or  the  public,  but 
vehicles  are  put  on  by  various  owners  as  canal 
boats  are  put  upon  the  canals. 


NEW  ENGLA.ND  JSTOTES. 


Underground  Conduits.— Notwithstanding  the 
efforts  which  have  been  and  still  are  being  made 
to  obstruct  the  passing  of  the  bill  forcing  all 
electric  wires  to  go  underground,  the  bill  must 
become  a  law  this  session  of  the  state  legislature. 
The  work  will  be  done  under  the  supervision  of 
an  inspector  appointed  by  the  mayor  of  Boston. 
One  of  the  provisions  of  the  bill  is  that  not  more 
than  one  quarter  nor  less  than  one-sixth  of  the 
area  in  the  city  proper.  Included  in  the  bill.  Is  to 
be  treated  each  year,  which  means  that  in  about 
six  years  from  the  time  when  the  work  shall 
begin,  practically  all  of  the  overhead  wires  will 
have  been  buried  in  underground  conduits. 

To  Regulate  Stock  yvATERiNo. — One  of  the 
outgrowths  of  the  petition  of  the  Bell  Telephone 
Company  for  authority  to  increase  its  capital 
by  $30,000,000,  now  before  the  Massachusetts 
states  legislature  has  been  the  Introduction 
of  a  bill  or  bills  to  prevent  the  watering  of 
stock  by  either  railways,  water,  gas  or 
electric  companies.  A  most  determined 
fight  is  now  in  progress  on  Beacon  Hill. 
An  effort  is  being  made  to  secure  the  ap- 
pointment of  a  board  of  commissioners  who  shall 
control  .such  matters,  it  being  considered  only 
just  that  the  interests  of  investors  shall  then  be 
watched  and  cared  for.  In  the  course  of  a  de- 
bate on  the  matter,  one  sppaker  said  that  there 
are  over  $350,000,000  invested  in  railways  by 
more  than  100,000  persons  in  Massachusetts  alone. 

FINANCIAL  DEPARTMENT. 


Eastern  Stock  and  Bond  Market. 


(From  Oar  S/iectal  Boston  Correspondent.) 

To  Increase  its  Capital. — A  bill  is  now  in  the 
Senate  chambers  in  tbe  Massachusetts  state  legis- 
lature, which  if  passed,  will  grant  authority  to 
the  Lynn  and  Boston  Railway  Company  to  increase 
its  capital  to  an  amount  not  exceeding  $3,000,000, 
over  that  now  authorized,  and  the  further  right 
to  Issue  mortgage  bonds  to  the  amount  of  about 
$.5,000,000.  The  road  is  controlled  by  the  North 
Shore  Traction  Company.  A  great  many  people, 
including  many  of  the  legislators  themselves  are 
opposed  to  the  passing  of  the  bill. 


(From  Our  Wall  Street  Correspondent.) 

General  Interest  Increasing. — The  ten  days 
ending  on  Tuesday  last  have  witnessed  a  most 
gratifying  increase  in  the  interest  generally 
manifested  in  street  railway  securities.  As  ex- 
plaining the  rapidity  with  which  these  securiites 
have  leaped  into  public  favor,  it  is  well  to  quote 
here  what  Messrs.  PfeltTer  &  Pronick,  large  local 
investment  brokers,  who  make  a  specialty  of  this 
kind  of  business,  have  to  say;  "The  desirability 
of  street  railway  stocks  and  bonds  as  investments 
is  due  to  the  fact  that  such  securities  are  never 
affected  by  the  causes  usually  influencing  the 
course  of  quotations  of  other  stocks.  Street  rail- 
way stocks  are  not  liable  to  depression  by  change 
of  rates,  the  .5  cent  fare  being  rather  well  main- 
tained everywhere;  crops  do  not  affect  them,  bad 
weather  is  generally  a  blessing  and  rate  cutting 
is  unknown.  This  freedom  from  disturbing  in- 
fluences makes  them  much  more  sought  after 
than  the  stocks  of  steam  railroads.  Again,  the 
street  railway  companies  are  required  by  law  to 
make  explicit  quarterly  statements  of  earnings 
and  expenses  to  the  State  Railroad  Commis- 
sioners, and  this  serves  as  a  guide  to  Investors 
and  as  an  indication  as  to  the  progress  made  by 
the  companies  In  question,  whereas  most  of  the 
corporations  whose  securities  are  oflrered  in  Wall 
street  furnish  no  detailed  information  for  months 
and  months  or  ever  for  the  benefit  of  would-be 
purchasers.  Moreover,  real  good  railroad  bonds, 
the  gilt-edged  kind,  are  becoming  scarcer  every 
day  and  prices  for  them  are  reaching  exhorbitant 
figures.  This  has  set  the  tide  of  investment  in 
the  direction  of  street  railway  bonds.  Note  the 
steady  demand  for  the  new  Broadway  bonds. 
They  are  now  selling  around  109,  some  10  points 
above  the  price  at  which  they  were  first  sub- 
scribed for,  and  yet  people  continue  to  buy  them 
because  they  are  cheap,  when  you  compare  them 
with  Third  avenue  .os  which  are  quoted  at  117^, 
or  Brooklyn  City  Railroad  5s  selling  around  1111-," 

Third  Avenue  Railroad  Shares,  as  pre- 
dicted in  this  correspondence  last  week,  now  re- 
ceive 4  per  cent,  semi-annual  dividends,  that 
being  the  amount  declared  at  this  week's  meeting 
of  the  board  of  directors.  Checks  tor  that 
amount  were  received  by  the  stockholders  this 
week.  The  4  per  cent,  dividend  is  an  increase  of  3 
percent,  over  the  last  semi-annual  dividend  and  is  a 
doubling  of  the  dividend  rate  maintained  since 
the  increase  of  stock  consequent  upon  the  intro- 
duction of  the  cable  system.  It  calls  for  the  dis- 
tribution of  $380,000,  which  Is  more  than  the 
whole  13  per  cent,  dividends  formerly  paid  annu 
ally  on  the  original  capital  stock.  The  directors 
do  not  make  any  figures  public,  but  the3'  assert 
that  quite  a  tidy  sum  was  left  over  after  paying 
the  dividend.  If  this  is  so  it  bears  out  their  as- 
sertion that  the  company  is  making  more  money 
than  ever.  Gross  earnings  are  faid  to  be  gaining 
$1,353  a  day,  while  the  saving  in  wages  alone  is 
said  to  be  $300  a  day.  Even  ex-dividend,  the 
stock  continues  to  sell  above  180.  The  transfer 
arrangements  just  Inaugurated  and  recently 
treated  of  in  these  columns,  have  more  than  come 
up  to  the  expectations  of  the  management,  and 
and  the  prospe&t  of  a  heavy  summer  tratlic  is  un- 
derstood to  be  e.xceedingly  good. 
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Crosstown  Lines. — A  feature  of  the  recent 
trading  In  street  railway  stocks  has  been  the  good 
inquiry  made  for  the  shares  of  the  crosstown  rail- 
ways, especially  for  such  as  have  become  leased 
lines  of  the  Metropolitan  Traction  Company.  All 
these  latter  companies  have  made  favorable  leases, 
and,  owing  to  the  fact  of  continued  increases  in 
earnings,  are  much  sought  after  by  investors. 
The  siiares  of  the  Dry  Doolc  road  are  in  demand 
but  none  are  offered  for  sale.  In  the  same  way 
the  shares  of  the  Central  Crosstown  have  risen  10 
points  (from  140  to  150)  on  the  offer  of  a  broker  to 
buy  all  the  shares  he  can  lay  his  hands  00.  There 
are  hints  of  early  and  important  developments  in 
crosstown  railroad  matters. 

Second  Avenue  Shakes  continue  in  demand 
in  consequence  of  the  spread  of  the  report,  ex- 
clusively made  by  the  Stkekt  Railway  Gazette 
last  week,  that  a  change  of  control  was  contem- 
plated. The  syndicate  aiming  at  a  purchase  of 
the  controlling  Interest  has  now  nearly  enough 
stock  in  hand  to  make  its  scheme  a  success.  Per- 
mission has  not  yet  been  given  to  identify  the 
syndicate,  but  it  may  be  stated  without  any 
breach  of  confidence  that  the  Second  avenue  road 
will  soon  become  a  part  of  the  Metropolitan 
Traction  Company  system  in  New  York  City. 
The  section  of  the  city  traversed  by  the  Second 
avenue  line  is  the  most  densely  populated  part  of 
New  York.  True,  the  Third  avenue  cable  and 
the  Tlilrd  avenue  elevated  roads  furnish  some 
outlet  for  the  enormous  traffic  north  and  south  in 
this  section,  and  the  new  Lexington  avenue  cable 
line  of  the  Metropolitan  Traction  Company  will 
when  completed  relieve  the  Third  avenue  roads 
of  some  of  the  congested  travel  during  the  busy 
years.  But  with  a  cable  road  on  Second  avenue 
and  a  cable  road  on  Lexington  avenue,  the  Met- 
ropolitan Traction  will  be  in  a  position  to  force 
the  Third  avenue  cable  people,  who  have  always 
displayed  a  most  independent  nature,  to  come  to 
some  kind  of  mutual  understanding. 

Sixth  Avenue  Railroad  shares  are  steady. 
The  company  reports  a  net  income  for  the  quar- 
ter ended  March  31  of  $381,364.  The  balance 
sheet  reported  at  the  same  time  shows:  Assets- 
cost  of  road,  $1,893,133;  stocks  of  other  companies, 
$4,800:  due  by  companies,  $36,250;  cash  on  hand, 
$31,142;  real  estate,  bond  and  mortgages,  $335,000; 
total,  $3,180,335.  Liabilities— capital  stock,  $3,000- 
000;  due  companies  and  individuals  $10,094;  profit 
and  loss  (surplus),  $170,331;  total,  $3,180,335. 
Some  other  recently  repTrted  earnings  are  those 
of  the  Atlantic  Avenue  Railroad  Company,  which 
repirts  for  April  net  earnings  of  $37,036.  The 
Brooklyn  Traction  Company  reports  for  April  net 
earnings  of  $34,664  and  a  total  Income  of  $38,039. 
Gross  eiraings  show  au  increase  of  17  per  cent, 
over  April,  1893. 

Brooklyn  City  Railroad  shares  have  de- 
clined from  175  to  165  and  a  further  slump  to  150 
is  predicted  on  the  report  that  a  further  issue  of 
either  stocks  or  bonds  for  improvement  purposes 
is  contemplated  In  the  near  future.  The  Stock 
Exchange  has  just  listed  $4,140,000  of  the  $6,000,- 
000  bonds  issued  under  the  first  mortgage  on  the 
consolidated  properties  of  the  company.  The 
bonds  bear  5  per  cent,  interest. 

Long  Island  Traction  has  declined  from  33  to 
16^  on  selling  ascribed  to  a  house  which  has  been 
actively  engaged  in  many  of  the  recent  street  car 
deals.  Brjlcers  in  the  stock  say  that  this  house 
is  taking  advantage  of  the  efforts  of  others  to 
make  the  stock  active  and  is  unloading  its  own 
holdings.  Some  effort  was  made  to  support  the 
stock  by  manipulation  but  without  much  success. 

The  Earnings  of  the  West  End  Street  Rail- 
way for  the  six  months  to  March  81  that  have 
just  been  made  public  have  led  to  renewed  buying 
in  Boston.  It  is  shown  that  the  net  of  $900,183  is 
more  than  half  the  year's  charges  and  dividends 
at  6  per  cent,  which  will  be  this  year  about 
$1,800,000,  whereas  last  year,  with  9  per  cent, 
dividends,  they  will  be  $3,019,438.  Interest  pay- 
ments this  year  will  be  increased  by  $45,000, 
(six  months  on  $3,000,000  4+9),  but  taxes  will  be 
reduced  $.50,000  by  the  lower  taxable  price  of  the 
stocks  May  1  and  dividends  on  the  $9,000,000  com- 
mon slock  will  be  6  per  cent.  Instead  of  9  per 
cent.  The  management  might  do  well,  however, 
to  listen  to  the  renewed  expression  by  many  stock- 
holders of  a  desire  to  have  regular  monthly  state- 
ments published. 

PniLADELHHiA  TRADING  has  been  unattended  by 
any  excitement  of  late.  There  is  a  slackening  off 
of  buying  orders  and  the  bears,  undismayed  by 
their  experiences  of  a  month  back,  are  contem- 
plating new  raids.  Nothing  is  doing  at  present, 
however. 


Railway  Company.  Cornelius  Plerpont,  as  trus- 
tee, deeded  the  property  in  behalf  of  the  second 
mortgage  bondholders.  Negotiations  for  the  sale 
of  the  property  were  first  made  in  January,  1893, 
and  the  price  fixed  was  $335,000. 

Nashville  United  Electric. — The  purchasers  of  the 
United  Electric  Railway  Company  have  organized 
as  the  Nashville  Street  Railroad  Company.  Gen. 
W.  H.  Jackson,  Capt.  T.  M.  Stegar,  Nat.  Baxter, 
Jr.,  and  R.  L.  Jackson  were  elected  directors. 
The  directors  elected  W.  H.  Jackson  president, 
Capt.  T.  M.  Stegar  vice-president  and  R.  L.  Jack- 
son secretary  and  treasurer. 

Interest  on  Milwaukee  Bonds  Waived. — The  holders 
of  the  Milwaukee  Street  Railway  Company's 
bonds  have  agreed  to  waive  the  interest  to  which 
they  are  entitled  for  a  period  of  eighteen  months, 
or  until  June  1,  1895.  The  interest  is  already  six 
months  in  arrears.  The  bonds  outstanding  amount 
to  $10,000,000. 

Stillwater,  Minn. — The  bondholders  who  pur- 
chased the  street  railway  will  organize  a  company 
with  $75,000  capital  stock,  to  be  known  as  the 
Stillwater  Electric  Railway  Co.,  and  will  extend 
its  lines  and  make  additions  to  its  rolling  stock. 
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Sale  of  the  Cenlerville  (Conn.)  Railway.— The  Center- 
ville  Horse  Railroad  Company  has  been  formally 
transferred  to  the  New  Haven  &  Centerviile  Street 


Calais,  Me.— The  Worcester  Construction  Com- 
pany of  Worcester,  Mass.,  has  been  awarded  the 
contract  for  the  construction  and  equipment  of 
eight  miles  of  electric  railway  for  the  Calais 
Street  Railway  Company.  The  company  will 
utilize  the  water  power  of  the  St.  Croix  river  for 
operating  its  generators.  The  road  will  be  ready 
for  operation  by  July  1.  The  company  has  elected 
the  following  directors:  H.  B.  Goodenough  of 
Boston;  I.  C.  Llbby,  Waterville;  Amos  P.  Gerald, 
Fairfield;  C.  A.  Richardson  of  the  Worcester  Can- 
struction  Company,  Worcester,  Mass.;  G.  A.  Cur- 
ran,  G.  D.  Hill,  W.  A.  Pike,  the  latter  three  resi- 
dents of  Calais.  H.  B.  Goodenough  was 
elected    president;    I.  C.  Libby,   treasurer.  Amos 

F.  Gerald,   vice-president  and  general   manager; 

G.  A.  Curran,  clerk. 

Elwood,  Ind. — The  project  of  building  an  electric 
railway  to  connect  Elwood,  Alexandria,  Frankton 
and  Anderson  has  been  revived  and  a  company 
has  been  formed  with  a  capital  of  $1,000,000  to 
carry  out  the  work.  M.  S.  Eringer  of  Indianapo- 
lis and  some  Chicago  capitalists  are  interested  in 
the  project,  while  citizens  in  the  four  cities  above 
mentioned  have  taken  stock.  According  to  the 
announced  plans,  there  will  be  twenty-five  miles 
of  track  and  four  power  houses,  one  at  each  city. 
At  a  central  point  between  Frankton  and  Elwood 
an  immense  park  of  forty  acres  will  be  laid  out 
and  fitted  up  with  the  latest  Improvements  and 
conveniences. 

Gettysburg,  Pa. — During  the  winter  and  spring 
months  the  Gettysburg  Electric  Railway  Com- 
pany has  built  a  mile  and  a  half  extension  and 
has  greatly  improved  its  line.  Despite  the  oppo- 
sition to  the  railway,  the  beneficial  results  of  its 
operation  are  manifest.  A  large,  modern  new 
four-story  brick  hotel  has  been  erected  in  place  of 
the  old  frame  ''Eagle  Hotel,",  recently  destroyed 
by  fire,  and  several  of  the  other  old  hotels  have 
built  commodious  brick  additions.  The  railroad  has 
also  added  an  electric  light  plant  to  its  equip- 
ment, and  the  old  town  has  passed  from  the  stage 
of  tallow  dips  and  kerosene.  All  the  hotels  and 
streets  as  well  as  the  battlefield  are  now  Illumin- 
ated by  electricity. 

Woodbury,  N.  J. — The  Camden,  Gloucester  & 
Woodbury  Electric  Riilway  commenced  making 
regular  trips  from  the  Court  Ho  ise  in  Woodbury 
to  Camden  last  week.  The  cfiiclals  of  the  road 
and  a  number  of  city  councilmen  and  invited 
guests  made  the  initial  trip.  The  fare  for  the 
round  trip  between  Woodbury  and  Camden  has 
been  placed  at  30  cents.  The  Almanesson  exten- 
sion is  graded  to  that  place  and  the  tracks  will 
probably  be  finished  within  a  week. 

Brooklyn,  N.  Y. — As  trolley  competition  continues 
to  decrease  the  receipts  of  the  Brooklyn  Elevated 
Railroad,  further  economizing  measures  have 
been  adopted.  The  men  and  women  ticket  agents, 
who  have  been  working  twelve  hours  a  day  at  so 
much  an  hour,  will  be  employed  for  only  ten 
hours  and  from  1  A.  M-  to  5  A.  M  the  fares  will  be 
collected  by  the  conductors.  The  women  who 
have  been  getting  $1.43  a  day,  will  now  only  re- 
ceive $1.30  and  the  men  have  been  cut  down  from 
$3  to  $1  67. 

Philadelphia,  Pa. — At  the  last  meeting  of  the 
council  ordinances  were  introduced  granting  the 
following  companies  the  right  to  install  the  trolley 
system:  The  Citizens'  North  End  Street  Railway 
Company,  the  Citizens'  Passenger  Railway  Com- 
pany, the  Citizens'  Clearfield  and  Cambria  Streets 
Railway  Company,  the  Brown  and  Parrish  Streets 
Railway  Company  and  the  Citizens'  East  End 
Street  Railway  Company, 


Kansas  City,  Mo.— The  announcement  Is  made 
that  the  Metropolitan  Street  Railway  Company 
has  secured  control  of  the  Kanas  City  Elevated 
Railway  Company.  Although  for  the  present  the 
two  roads  will  be  operated  as  separate  companies, 
yet  their  transfer  arrangement  will  be  such  that 
so  far  as  the  general  public  is  concerned  they  will 
be  one,  and  it  is  predicted  that  as  soon  as  the 
necessary  formalities  can  be  arranged  the  two  will 
be  consolidated  into  one  corporation. 

Milwaukee,  Wis.— An  ordinance  has  been  intro- 
duced in  the  city  council  providing  that  fares  on 
the  street  railway  shall  be  3  cents  dur- 
ing hours  in  the  morning  and  evening  when  work- 
ing people  are  going  to  and  from  their  places  of 
employment.  As  the  company  has  not  been  mak- 
ing money  it  will  resist  strenuously  the  eltorts  to 
reduce  its  Income. 

Baltimore,  Md.— The  contract  for  grading  the 
Point  Breeze  electric  railway  has  been  awarded 
to  Sanford  &  Brooks.  The  line  starts  at  Hlgh- 
landtown  and  extends  to  Point  Breeze,  a  distance 
of  three  miles.  The  line  will  be  probably  com- 
pleted In  three  months. 

Belleville,  III. -The  Belleville  Electric  Railway 
Company  last  week  closed  a  deal  with  the  East 
St.  Louis  Electric  Railway  Company  for  terminal 
privileges  In  East  St.  Louis  and  will  begin  the 
construction  of  an  electric  line  between  the  two 
cities  at  once. 

Chicago,  III.— At  the  last  meeting  of  the  City 
Council  an  ordinance  ,was  introduced  giving  a 
franchise  to  the  Northern  Electric  Railway  Com- 
pany, which  proposes  to  build  a  road  commencing 
at  West  47th  street. 

Oshkosh,  Wis.— J.  K.  Tillotson  of  Toledo  has  been 
granted  a  franchise  by  the  city  council.  It  is 
provided  that  at  least  eight  miles  of  road  shall  be 
in  operation  within  six  months. 

Akron,  0.— The  Akron  Street  Railway  Company 
has  secured  consents  of  property  owners  for  the 
construction  of  a  Hue  to  Barberton.  The  road  will 
be  built  during  the  summer. 

Keokuk,  la.— J.  C.  Hubinger,  the  purchaser  of 
the  street  railway  property,  has  announced  his  in- 
tention of  operating  the  system  by  gas  motors  in- 
stead of  by  electric  cars. 

Springfield,  Mass.— The  Chicopee  board  of  alder- 
men has  granted  a  franchise  to  the  Springfield 
Street  Railway  Company  to  build  an  extension 
to  Chicopee  Falls. 

Baltimore,  Md.-The  Lake  Roland  Elevated  Rail- 
way Company  began  operations  a  year  ago  last 
week.  During  the  year  it  carried  4,653,000  pas- 
sengers. 

Port  Byron,  N.  Y.— An  electric  railway  from  Port 
Byron  to  Skaneateles  by  way  of  Auburn  is  pro- 
jected. The  estimated  cost  of  the  road  is  $100.- 
000. 

Mt.  Pleasant,  la.— The  Mount  Pleasant  Street 
Railway  Company  has  been  incorporated.  Work 
will  be  begun  as  soon  as  a  franchise  is  granted. 

Fort  Wayne,  Ind. -The  Oentlivre  Car  Company  of 
Fort  AVayne  proposes  to  double  track  its  line  and 
to  introduce  an  electric  sj'Stem. 

Rockford,  III. — F.  G.  Jones  has  accepted  the  posi- 
tion of  general  manager  of  the  Rock  River  Elec- 
tric Railway  Company. 


PERSONAL,. 


James  R.  Chapman's  Resignation  at  Grand  Rapids.  — In 

reference  to  the  resignation  of  James  II.  Chapman 
from  the  position  of  general  manager  of  the  Con- 
solidated street  ra,llway  system  of  Grand  Rapids, 
to  assume  the  pasitlou  of  general  manager  of  the 
electric  railway  system  of  the  North  Chicago 
Street  Railway  Company,  the  Grand  Rtplds  Press 
says:  "The  citizens  of  Grand  Rapids  have  met 
with  a  loss  of  a  valuable  and  valued  citizen  in  the 
resignation  of  Mr.  Chapman  as  vice-president  and 
general  manager  of  the  street  railway  system.  In 
no  other  one  thing  has  this  city  made  so  decided 
a  step  in  that  advancement  which  is  indicative  of 
healthy  progress  in  modern  cities,  as  in  the  splen- 
did street  railway  transportation  facilities  built 
and  perfected  under  the  master  hand  of  Mr. 
Chapman,  to  whom  most,  if  not  all,  the  credit  is 
due." 

Austin  H.  Roby,  of  the  Duplex  Car  Company, 
Boston,  was  a  caller  at  the  New  York  office  of  the 
Street  Railway  Gazette  this  week. 


TRADE  NOTES. 


Good  Traction  Earnings. — The  weakness  displayed 
by  Philadelphia  Traction  the  past  few  days  can- 
not, according  to  the  Philadelphia  Stock/wider, 
be  attributed  to  an  unfavorable  showing  of  the 
earnings,  as  there  has  been  marked  improvement 
in  them  since  the  Ridge  avenue  trolley  was 
Started.    In  no  single  day  froni  May  1  to  May  10, 
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inclusive,  has  there  been  a  decrease  over  the  cor- 
responding day  last  year;  on  the  contrary,  the 
Increases  have  ranged  between  $94  and  $3,175, 
the  total  increase  for  the  ten  days  having  been 
$13,317,  or  an  average  daily  increase  of  $1,331. 
The  average  Increase  is  decidedly  larger  than 
anticipated,  as  recent  estimates  of  the  company's 
increase  for  the  year  have  been  based  on  an 
average  daily  increase  of  only  $600,  The  Metro- 
politan's earnings  are  also  showing  a  steady  im- 
provement, though  not  to  the  extent  of  Phila- 
delphia, as.  for  the  first  eleven  days  of  May, 
there  were  three  dajs  on  which  earnings  fell 
behind  those  of  the  corresponding  days  last  year. 
The  aggregate  increase  for  the  eleven  days,  how- 
ever, deducting  the  three  days'  decrease  of  $3,188, 
was  $6,810,  or  an  average  of  $619  per  day.  The 
returns  of  the  Baltimore  Traction  for  the  same 
period  are  less  encouraging,  showing,  as  they  do, 
a  dally  decrease,  ranging  from  $109  to  $803.  The 
aggregate  decrease  for  the  first  eleven  days  of 
May  was  $5,107,  or  an  average  daily  decrease  of 
$469.  The  decrease,  however.  Is  in  gross,  not  in 
net,  and  it  is  understood  the  showing  made  by 
the  latter  will  be  more  favorable  because  of 
largely  reduced  expenses. 

The  General  Electric  Company  reports  the  following 
orders  for  railway  apparatus  taken  during  the 
past  week  from  the  New  York  ofTioe  alone: 
Brooklyn,  Q.ueens  County  &  Suburban  Company, 
450  motors;  Bridgeport  (Conn.)  Traction  Com- 
pany, 00  motors  and  generators;  Danbury   (Conn.) 


Street  Railway  Company,  30  motors;  New  Haven 
(Conn.)  Street  Railway  Company,  30  motors  and 
generators;  Hartford  (Conn.)  Street  Railway  Com- 
pany,8  motors;Allegheny  Traction  Company, Pitts- 
burg, Pa.,  30  motors  and  generators;  Jacob  Rich, 
San  Jose,  Cal.,  3  equipments  and  generators;  W. 
B.  Ferguson,  Boston,  generator;  Franklin,  Pa.,  G 
motors;  Electric  Traction  Company,  and  Peoples' 
Traction  Company,  Philadelphia,  Pa.,  large 
marble  switchboards. 

The  Charles  Munson  Belting  Company  reports  trade 
very  much  improved  the  past  six  weeks.  The 
company  has  received  orders  for  a  number  of  large 
belts,  and  contracts  have  been  awarded  to  the 
Munson  company  from  quite  a  number  of  large 
manufacturing  establishments  for  their  entire 
equipment  of  belting.  The  company  has  just 
completed  arrangements  with  the  L.  M.  Rumsey 
Manufacturing  Company,  of  St.  Louis,  to  handle 
the  different  brands  of  Munson  belt  in  the 
southern  territory;  and  arrangements  have  also 
been  made  with  the  Revere  Rubber  Company  to 
have  a  full  line  of  ditterent  brands  of  Munson  belt 
in  stock  at  its  San  Francisco  and  Minneapolis 
houses. 

John  S.  Parmele,  formerly  manager  of  the  fixture 
department  of  the  Great  Western  Electric  Com- 
pany, and  Mr.  George  F.  Heald,  formerly  treas- 
urer of  the  American  Bronze  Company,  have 
connected  themselves  with  the  McLean  Armature 
Works,  Chicago.  This  company  reports  a  steady 
Improvement  in  its  business  of   winding  and  re- 


1,846,093  183,911 

35,000  $2,500  

1,381,093  181,411 

726,003  170,241 

276,003  170,341 


pairing  armatures  and  electrical  apparatus,  and 
will  enlarge  its  works,  so  as  to  retain  its  reputa- 
tion for  promptness. 

Manhattan  Earnings. — The  statement  of  the  Man- 
hattan Elevated  Railroad  Company  for  the  quar- 
ter ending  March  31  is  follows: 

1894.  1893,        Inc.       Dec, 

Gross $3,560,755    $2,770,467     $315,712 

Net 1,162,182       ""  

Other  income 37,600 

Total 1,199,682 

Surplus  aftercharges,,      555.761 
Balance  of  divisions, , ,      105,761 

Col.  IVIcGuire  of  the  MoGulre  Manufacturing 
Company,  Chicago,  has  just  returned  from  a 
hasty  trip  to  the  Pacific  Coast.  While  there,  he 
took  an  order  from  the  Los  Angeles  Consolidated 
Railway  Company  for  50  of  the  company's  cele- 
brated bicycle  trucks.  The  company  is  also  in 
receipt  of  orders  for  the  bicycle  trucks  from  Bos- 
ton, Hamilton,  Out.,  the  New  Jersey  Traction 
Company,  Jersey  City,  and  other  places. 

General  Manager  Robinson  of  the  Laclede  Car  Com- 
pany of  St.  Louis  in  a  letter  to  the  McGuire  Man- 
ufacturing Company,  Chicago,  says;  "I  was  at 
Indianapolis  three  hours  last  Saturday  and  Presi- 
dent Mason  could  not  say  enough  in  praise  of  your 
double  truck  now  in  use  on  his  road." 

Gilbert  Car  Works.— It  Is  stated  that  the  Gilbert 
Car  Works  on  Green  Island  will  be  sold  to  the 
New  York  Central  for  $500,000,  and  that  the 
plant  will  be  used  for  the  construction  and  repair 
work  of  the  Delaware  &  Hudson. 
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Patents  Issued  May  8,  1894. 


519,328.     Conducting    Device    for    Electric    Railways. 

David  P.  Graham,  Springfield,  Ohio,  and  Will- 
iam P.  Allen,  Chicago,  111.,  assignors  of  one- 
third  to  OllTer  S.  Kelly,  Springfield,  111.  Filed 
October  35,  1893. 

In  an  electrical  contacting  deyice,  a  central  standard,  a 
hinged  shutde  connected  thereto,  and  a  pivoted  frame 
connected  to  said  shuttle,  contacting  devices  on  said  frame 
and  shuttle  respectively,  aud  an  elfctrical  connection  be- 
tween the  respective  contacting  devices, 

519,338.  Electric  Switch.  James  F.  MoElroy, 
Albany,  N.  Y.,  assignor  to  the  Consolidated 
Car-Heating  Company,  Wheeling,  W.  Va.  Piled 
August  3,  1893. 

In  an  electric  switch,  a  cylinder  provided  with  a  series 
of  passage  ways  cored  therefrom,  and  extending  in  a  path 
parallel  to  its  axis,  a  serl  s  of  metallic  plugs  placed  ivithin 
said  passage  ways,  insulating  material  placed  between 
said  metallic  plugs,  the  periphery  of  the  cylinder  cut  away 
immediately  above  each  of  said  plugs,  leaving  each  of  said 
metallic  plugs  flush  with  the  surface, 

519,380.  Conduit  Electric  Railway,  James  F.  Cook, 
Mansfield,  Pa.  Filed  February  5,  1894. 
In  an  underground  conductor  street  railway  system  a 
trolley  arm  haviug  a  horizontal  upper  arm  or  arms  jour- 
naled  in  bearings  securtd  tn  the  framework  of  the  car,  a 
downwardly   extending   middle   portion   made  narrower 


s 
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than  the  arm.s  for  passage  through  a  slot,  and  a  lower  hori- 
zontal arm  provided  with  a  wheel,  the  entire  trolley  arm 
being  made  of  two  halves  secured  together,  and  inclosing 
a  wire  in  ihe  center, 

519,402.  Lite' Guard  tor  Street  Cars.  James  Camp- 
bell, Brooklyn,  N.  Y.  Filed  September  31,  1893. 
In  a  life  guard  for  street  cars,  etc,,  the  combination  of  a 
V-shapcd  fender  suspended  on  links;  a  lifting  rod  formtd 
with  a  shoulder;  and  a  fprlng  latch,  upon  the  body  of  the 
car  for  engaging  said  shoulder  on  the  rod  and  holding  it 
and  said  fender  in  an  elevated  position.    (See  illustration), 

519,442.     Stove  for  Heating  Streetcars,  T.Menard   K. 

Bowen,  Chicago,  111.     Filed  October  14,  1893. 

In  street  car  heaters  the  combination  of  a  circular  back 
casing  with  the  braces  which  where  they  come  In  contact 
with  the  casing  of  the  stove,  possess  a  form  corresjionding 
to  that  of  said  casing  and  which  may  he  moved  forward  or 
backward  around  thearc  of  the  casing  to  facten  it  to  ;'ny 
car  seatback  of  whatever  width.    (See  illustration). 


519,446.  Trolley  Wire  Hanger.  Albert  B.  Crounse 
Mnd  Charles  A.  Rutledge,  Passaic,  N.  J.  Filed 
July  31,  1893. 

A  trolley  hanger  or  support  insulated   at    its    upper  end 
from  the  sustaining  arm,  and  surrounded  by  an  insulating 
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sleeve,  in  combinatiou  with  a  petlicoated  insulator  se- 
cured to  the  insulating  sleeve  by  a  screw  thread.  (See  il- 
lustration). 

519,469.     Electro-Hydraulic  Car   Motor.      Charles  E. 
Emerj,  Brookl^-n,  N.  Y.     Filed  March  27.  1891. 

In  combination  with  an  electric  motor,  a  series  of  pumps 
of  different  siises  operated  thereby,  a  hydraulic  motor 
operated  by  the  fluid  delivered  by  such  pumps  and  suit- 
able valves  aud  connections  all  operable  at  will  to  trans- 
mit fluid  from  the  pumps  to  the  hydraulic  motor  and  oper- 
ate the  same  at  ditterent  relative  velocities  proportioned  to 
the  size  and  number  of  pn  mps  at  the  time  in  use.  (See  il- 
lustration.) 

519,472.  Fender  for  Cars.  Arthur  H.  Jelly,  Cam- 
bridge, Mass.  Filed  July  11,  1893. 
In  combination  with  a  fpnder  pivotalU  Fecured  to  the 
car  and  traveling  on  the  rails  whereby  it  is  held  radial  to 
the  curvature  of  the  track,  a  curved  track  .against  which 
the  supporting  swinging  arm  of  the  fender  bears,  said 
track  being  supported  be  o\v  and  secured  to  the  car  step, 
brake  support  and  car.     (See  illustration.) 

519,519.    Trolley  Wire  Crossing.      Edward  H.  Allen, 
Cramer's  Hill,  N.  J.     Filed  February  2,  1894 

The  combination  in  a  crossing  device  for  electric  rail- 
ways, of  a  central  block  or  plate  of  insulating  material 
having  a  series  of  projecting  arms  forming  continuations 


NO.    519,446. 

of  the  conductors  and  provided  with  clamping  devices  for 
engaging  taid  conductors. 

519,562.     Car    Fender.      Carl    Bersch,    Baltimore, 
Md.     Filed  September  25,  1893. 

In  a  fender,  the  combination  with  a  guard  or  fender 
proper  and  a  pivoted  frame  carrying  said  guard  or  fender 
and  having  an  upwardly  extending  toothed  bar:  of  a 
swinging  support  adapted  to  eneage  the  toothed  bar  of  t^e 
guard  frame  so  as  to  normally  hold  the  guard  above  the 
ground  or  furfacc  of  the  track,  and  a  suitable  means  for 
moving  the  swinging  support  so  as  to  release  the  guard 
frame. 


519.586.  Cable  Replacer.  John  Z.  Murphy,  Chi- 
cago, III.,  assignor  of  one-half  to  Frank  W. 
Hudson,  same  place.     Filed  December  33,  1893 

The  combination  with  a  traveling  cable  and  rotary  sup- 
porting sheave  therefor,  of  a  rotary  replacer  for  said  cable 
at  the  side  of  said  yheave,  comprising  a  cone  frustum- 
shaped  extension  of  the  sheave  provided  with  a  circumfer- 
ential cable-engaging  worm. 

519.587.  Car  Brake  Frank  P.  Musser,  Beaver 
Falls,  Pa.     Filed  January  33,  1894. 

In  a  brake  mechanism,  the  combination  with  the  brake 
bar  the  clog  and  the  vertically  movable  shoe  having  a 
pivoted  friction  block  at  its  lower  end,  of  the  levers  piv- 
oted to  said  shoe,  the  cranks  to  which  said  levers  are 
also  pivoted,  secured  to  a  short  transverse  shaft  the  arm 
secured  to  said  shaft  and  the  operating  lever  and  connec- 
tions. 


Trolley  Wire  Hanger. 

Lincoln,   Nebraska. 


Charles   F.  Stras- 
Flled    August  31, 


519,621. 

bure:, 
1893. 

A  trolley  wire  hanger  having  a  body  portion  which  is 
provided  with  a  rectangular  groove  or  seat  for  the  trolley 
wire  and  having  a  central  lug  rising  from  the  upper  side 


NO.    519,4(39. 
NO.   519,473. 


of  said  body  portion,  to  which  it  is  braced  by  integral 
webs,  the  forked  upper  end  of  the  lug,  being  divided  by  a 
central  longitudinal  slot  extending  into  the  webs. 

519,648.  Safely  Car  Fender.  George  C.  Schmidt, 
Baltimore,  Md.,  assignor  of  one-half  to  Abra- 
ham Harmon,  same  place.     Filed  July  35,  1893. 

In  a  fender  for  cars,  the  combination  of  a  number  of 
resilient  spring  fingers,  each  secured  at  its  upper  end  and 
having  its  lower  end  free:  a  rigid  stay-bar  havlnc  position 
in  the  rear  of  the  spring  fingers;  and  a  vertically  disposed 
revoluble  roller  in  advance  of  the  spring  lingers  and  mid- 
way between  the  rails  of  the  car  track. 

519,674.  Electrical  Propulsion  of  Railway  Cars.  Jean 
J.  Heilmann,  Belfort,  France.  Filed  December 
18,  1890. 

An  electric  railway  car,  comprising  a  body  provided  at 
one  end  with  a  sharp  prow,  and  at  the  rear  end  with 
rearwardly  extending  wings,  hinged  to  each  f-ide,  a  bogie 
truck  at  each  end,  electric  motors  mounted  concentrically 
on  the  axles  of  said  trucky,  and  a  compound  steam  engine, 
one  or  more  dynamos  driven  thereby,  and  a  steam  gener- 
ator, all  inclosed  in  said  ear  ^ody,  said  dynamo  or 
dj  namos  being  connected  with  said  motors. 
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New  York  Governor  Flower  has  signed  the 
Eapid  Transit.  New  York  rapid  transit  bill,  and 
It  might  be  thought  that  the  metropolis  was  now 
in  a  fair  way  to  improve  its  transportation  facili- 
ties. There  is  a  vast  deal  of  opposition  to  the 
measure  in  influential  quarters,  and  it.  is  by  no 
means  incredible  that  the  purpose  of  the  act  will 
be  defeated.  In  his  memorandum  Governor 
Flower  seems  to  incline  to  this  view  as  he  remarks 
that  although  the  present  bill  may  not  prove  to 
be  what  was  wanted  its  passage  is  a  good  thing, 
as  it  may  be  a  stepping  stone  to  the  legislative 
act  that  is  necessary. 


Electrolysis  We  present  elsewhere  in  this 
in  Boston.  issue  an  interesting  contribution 
to  the  reports  of  investigation  of  the  results  of 
the  corrosion  of  pipes  and  cables  by  electrolysis. 
The  subject  Is  considered  In  the  annual  report  of 
the  Boston  Water  Board,  and  the  engineers  who 
make  the  report  incline  to  the  belief  that  serious 
corrosion  Is  now  in  progress  though  they  are  frank 


enough  to  admit  that  It  still  remains  to  be  shown 
whether  it  Is  a  serious  factor  in  lessening  the  life 
of  the  piping  system  as  a  whole.  No  specific 
recommendations  are  made  as  it  thought  that  the 
data  as  still  so  incomplete  that  positive  inferences 
are  not  warranted.  However,  they  believe  in  the 
use  of  heavy  copper  returns. 


West  End  We  are  pleased  to  tote  the  generos- 
Generosity.  ity  displayed  by  President  Little 
and  his  board  of  directors  in  providing  for  the 
immediate  necessities  of  the  unfortunate  em- 
ployes who  suffered  loss  in  the  Boston  fire  of  last 
week  when  more  than  twenty  conductors,  motor- 
men  and  shop  hands  upon  whom  nearly -seventy 
children  depended  for  support  were  deprived  of 
their  homes  and  in  many  cases  their  entire  pos- 
sessions. President  Little  personally  looked  after 
the  needs  of  the  men,  and  the  company  gener- 
ously provided  housekeeping  outfits,  groceries, 
provisions  etc.,  for  their  Immediate  use.  It  is 
certainly  an  indication  that  the  officers  of  the 
road  have  a  kindly  interest  in  the  welfare  of  Its 
employes— much  more  than  it  has  often  received 
credit  for  possessing.  The  example  set  in  this 
particulir  instance  is  certainly  worthy  of  imita- 
tion by  these  thoughtless  employers  who  think 
their  only  object  in  life  is  to  reduce  e.\:penses  and 
increase  dividends. 


Storage  Battery    The    idea  of  securing  a  satis- 
Traotion.  factory  and  serviceable  storage 

battery  for  traction  purposes  has  not  by  any  means 
been  abandoned.  One  oompanj'  is  at  present  ex- 
perimenting in  Chicago  with  one  car  fully  equipped 
and  doing  regular  service,  while  another  Invegti- 
gator  hopes  to  solve  the  problem  by  using  a  modi- 
fied form  of  the  alkaline  cell,  which  he  Is  now 
testing  at  his  laboratory  in  this  city.  He  hopes 
to  be  able  to  equip  a  car  with  sufficient  battery 
power  without  exceeding  1,000  pounds  as  the 
weight  of  the  cells  necessary.  Although  no 
actual  experiments  have  been  made  with  a  fully 
equipped  car  the  figures  so  far  oblained  in  tests 
actually  made  would  seem  to  indicate  that  the 
above  results  can  be  obtained.  It  may  be,  how- 
ever, that  in  actual  service,  where  a  very  different 
condition  of  affairs  exists,  quite  different  results 
would  be  developed.  It  goes  without  saying  that 
a  satisfactory  cell  requiring  only  1,000  pounds  for 
a  complete  car  equipment  would  be  of  the  greatest 
consequence. 


Senseless  The  mayor  of  Baltimore  has  dis- 
Ordinanoe  approved  a  particularly  objection- 
Disapproved,  able  ordinance  recently  adopted 
by  the  city  council.  The  measure  provides  that 
street  oars  running  In  the  same  direction  on  the 
same  tra,cks  should  at  all  times  remain  at  least 
fifty  feet  apart.  The  enforcement  of  such  an  or- 
dinance as  this  would  sadly  interfere  with  the 
transportation  facilities  of  any  great  city.  When 
large  numbers  of  cars  are  operated  on  any  line 
they  are  bound  to  approach  each  other  very 
closely  In  the  centers  of  cities  where  travel  Is 
always  slow.  To  comply  with  such  a  measure  In 
almost  any  city  would  involve  a  very  decided  de- 
crease In  the  number  of  cars  In  service.  Imagine 
an  attempt  to  put  into  force  such  an  ordinance  In 
Broadway  in  New  York  City.or  in  Tremont  Street, 
Boston.  The  object  of  the  ordinance  was  to  de- 
crease the  congestion  in  the  central  part  of  the 
city,  but  such  a  desideratum  cannot  be  accom- 
plished in  any  such  way.  It  good  street  car  ser- 
vice is  desired  the  inevitable  result  must  be  a 
multiplication  of  cars  in  those  sections  of  the  city 
where  the  lines  converge. 


End  of  the  In  view  of  the  fact  that  street 
Brooklyn  Strike,  railway  companies  have  found  It 
necessary  to  reduce  wages  in  many  cases  during 
the  last  year  the  number  of  strikes  has  been  ex- 
tremely small.  Most  of  these  strikes  have  been 
short-lived  and  have  not  been  attended  by  such 
scenes  ot  violence  as  one  has  been  accustomed  to 


expect  when  street  railway  employes  endeavor  to 
enforce  their  demands  by  a  strike.  This  has  been 
gratifying  to  the  public  as  well  as  to  the  compan- 
ies; yet  it  has  been  proved  that  the  men  have 
gained  their  points  fully  as  often  as  when  they 
and  their  sympathizers  gs,ve  evidence  of  their 
earnestness  by  destruction  of  property  or  by  as- 
saults on  new  employes.  The  strike  In  Brooklyn 
this  week  may  be  cited  as  an  example.  Had  the 
men  followed  the  course  of  Brooklyn  street  rail- 
way employes  In  former  years  a  bitter  struggle 
might  have  ensued,  accompanied  by  violence  and 
vexatious  inconvenience  to  the  public.  As  they 
remained  generally  quiet  and  inoffensl\e  the 
trouble  was  soon  patched  up  by  a  compromise 
that  was  mutually  satisfactory.  It  is  to  be  hoped 
that  street  railway  men  may  learn  a  lesson  from 
the  issue  of  this  strike.  If  they  adopt  this  means 
to  coerce  their  employers  they  will  find  that  their 
surest  hope  of  success  lies  In  a  determination  to 
refrain  from  acts  of  violence. 


Increasing  Very  few  street  railway  systems 
Business.  have  escaped  the  results  of  the 
past  twelve  months  of  financial  depression.  In 
many  oases  very  heavy  decreases  In  the  traffic 
have  b'-en  reported,  and  this  was  especially  the 
case  where  roads  were  so  located  that  much  of 
their  dally  revenue  was  derived  from  the  trans- 
portation of  workmen  to  and  from  the  shops 
which  were  among  the  first  to  feel  the  effects  of 
the  financial  depression.  It  is  a  satisfaction, 
however,  to  note  from  the  monthly  and  quarterly 
reports  of  many  of  the  companies  that  the  traffic 
receipts  are  rapidly  recovering  their  former  vol- 
ume. This  is  especially  noticeable  in  the  reports 
made  in  our  financial  news  columns  this  week. 
The  present  volume  of  passenger  traffic  is  rapidly 
becoming  satisfactory  and  the  outlook  is  reported 
as  excellent  for  the  summer  months  when  the 
volume  of  travel  is  always  at  a  maximum.  These 
reports  cannot  fall  to  add  to  the  confidence  which 
Investors  have  only  recently  placed  in  the  intrin- 
sic value  of  street  railway  securities  and  conse- 
quently lead  to  the  extention  of  existing  lines  and 
the  building  of  new  ones.  The  greatest  develop- 
ment is  to  be  looked  for  along  ihe  line  of  sub- 
urban roads  and  the  extension  of  the  existing 
service  to  the  transportation  of  freight,  express 
and  mill  matter  over  the  same  track  but  in  spe- 
cially built  cars. 


Lightning  A  great  deal  of  practical  Informa- 
Arresters.  tlon  was  contained  in  the  lecture 
delivered  by  Mr.  A.  J.  Wurts  at  the  meeting  of 
the  Chicago  members  of  the  American  Institute 
of  Electrical  Engineers  on  Wednesday  evening  of 
this  week.  This  lecture  was  practically  the  same 
as  that  delivered  before  the  Society  of  Arts  in 
Boston  a  few  weeks  ago,  when  it  was  reported 
quite  fully  with  illustrative  diagrams  in  out-  col-  . 
umns,  and  dealt  very  largely  with  the  phenomena 
experienced  In  the  operation  of  lightning  arres- 
ters, or  more  properly  lightning  "deflectors"  as 
one  of  the  members  preferred  to  call  them,  upon 
street  railway  lines.  This  lecture  Is  published  in 
full  in  the  May  number  of  the  Institute  Transac- 
tion and  will  well  repay  the  most  careful  study 
that  any  street  railway  manager  may  be  able  to 
give  it.  No  subject  connected  with  central  sta- 
tion operation  is  so  little  understood  and  yet  it  is 
not  at  all  a  diflicult  one  when  carefully  examined. 
Mr.  Wurts  points  out  in  a  very  practical  way  the 
necessary  requirements  for  successful  protection 
and  explains  very  clearly  why  the  arresters  as 
often  installed  fail  to  protect  central  station  ap- 
paratus. He  certainly  deserves  the  thanks  of 
everyone  who  has  been  able  to  attend  the  various 
experimental  lectures  he  has  recently  delivered 
on  this  subject  and  for  his  honest  endeavor  to 
educate  central  station  men  and  others  interested 
In  the  vagaries  of  the  lightning  flash  and  in  the 
methods  employed  for  protection  against  Its  dam- 
aging effects. 
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STB.IKE  IN  BKOOKLYN. 


NEW  YORK  RAPID  TRANSIT  BILIi    SIGNED. 


All  the  lines  of  the  Atlantic  Avenue  Rillrjad 
Company  were  crippled  on  last  Sunday  because 
the  men  were  not  allowed  to  go  to  work  as  a  result 
of  their  refusal  to  purchase  uniforms  in  accord- 
ance with  an  order  of  the  company.  Six  hundred 
men  failed  to  appear  in  the  new  dress,  and  few- 
cars  were  run  during  the  day.  On  Monday  the 
strike  or  lookout  was  extended  to  the  Brooklyn 
Bath  and  West  Bad  road  and  700  motormeu  were 
unemployed.  The  company  property  was  Wdll 
protected  by  the  police,  and  policemen  rode  on 
the  few  oars  that  were  operated.  Some  of  the 
trolley  wires  in  the  outlying  districts  were  cut. 
The  most  serious  trouble  ooourred  on  the  Seventh 
avenue  line,  near  the  Twentieth  street  depot.  At 
4  o'clock  three  cirs  were  run  out  from  the  stab'es 
in  charge  of  newmotormen  and  conductors.  They 
had  only  gone  a  short  distance  when  a  crowd  of 
men  and  boj'S  in  sympithy  with  the  strikers 
rushed  forward  from  the  adjolnln?  street  coroers 
and  stopped  the  cars  by  blockading  the  tracks 
with  rocks,  barrels,  window  shutters  and  other 
obstructions.  A  shower  of  stones  landed  on  the 
cars,  smashed  the  windows,  and  frightened  the 
motormen  so  badly  that  they  deserted  the  oars 
and  took  to  flight.  The  few  policemen  on  duty 
were  unable  to  prevent  the  riotous  demonstration, 
but  before  the  arrival  of  the  reserves  from  the 
Fifth  avenue  station  the  crowd  had  dispersed. 

During  the  scrimmage  one  of  the  cars  was  de- 
railed. The  oars  were  taken  back  to  the  station 
and  no  further  attempt  was  made  to  start  them. 
At  0  o'clock  traffic  was  suspended  for  the  night 
on  all  the  other  lines. 

Repeated  efforts  were  made  during  the  day  to 
compromise  the  matter,  and  at  night  President 
Norton  yielded  a  point  which  put  an  end  to  the 
trouble.  While  the  company  insisted  on  the  pur- 
chase of  the  uniforms  by  the  men,  it  was  willing 
to  postpone  until  July  1  the  time  of  the  purchase. 
The  men  would  not  be  required  to  make  any  de- 
posits, and  those  whose  uniforms  were  in  good 
condition  would  be  allowed  to  wear  them.  As  a 
further  concession  the  men  were  not  "docked" 
for  the  time  the  lockout  continued. 


TO  DETERMINE  THE   BEstTLTS   OF  ELEC- 
TROLYSIS. 


A.  J.  O'Reilly,  supervisor  of  city  lighting 
of  St.  Louis,  recently  addressed  to  the  committee 
on  public  buildings  and  city  lighting  of  the  Board 
of  Public  Improvements,  the  following  communi- 
cation relative  to  a  method  of  ascertaining  t'ne 
results  of  the  electrolysis  of  water  pipes: 

It  being  desirable  to  make  resords  of  the  elec- 
trolysis at  various  places  along  the  water  pipe 
system  of  the  city  that  comparison  may  be  made 
of  the  relative  extent  to  which  the  electrolysis  is 
going  on  during  a  definite  time  In  various  parts  of 
the  city,  and,  as  this  cannot  be  done  with  any  de- 
gree of  accuracy  with  the  Instruments  available 
for  the  purpose,  without  a  great  increase  In  the 
number  of  observers,  the  following  metiiod  has 
been  determined  upon  by  the  Water  Commission- 
ers and  myself. 

A  connection  will  be  made  with  the  water  pipe 
at  convenient  stop  valve  and  Are  plug  boxes  with 
a  small  copper  plate  of  known  weight,  and  placed 
In  the  moist  earth  close  to  the  water  pipe,  and  al- 
lowed to  remalQ  there  for  a  definite  time,  its  per- 
centage of  gain  or  loss  in  weight  will  be  a  measure 
of  the  current  passing  to  or  from  the  pipe  through 
the  plate  aad  Into  the  earth  at  that  place.  As  a 
check,  a  similar  test  piece  of  copper,  not  con- 
nected to  the  pipe,  will  be  burled  close  to  the 
other  In  such  a  way  that  It  will  be  subjiict  to  the 
same  conditions  from  action  of  soil  and  moisture 
on  the  copper  which  may  take  jilace  Independent 
of  the  electric  current  from  the  water  |)lpe.  The 
proper  corrections  are  to  be  applied  on  accouni  of 
the  action  that  may  be  set  up  between  the  Iron 
and  the  copper  Independent  of  the  earth  return 
currents  under  consideration. 

I  am  led  to  believe  that,  by  continuing  experi- 
ments of  this  kind  and  keeping  proper  record 
thereof,  the  airected  territory  can  be  dcllnUely 
circumscribed.  The  determination  of  the  direc- 
tion of  the  street  railway  return  currents  must 
be  by  voltmeter  and  ampere  mjter  m;thols. 


Governor  Flower  of  New  York  has  approved  the 
Chamber  of  Commerce  Bill  which  provides  for  a 
new  rapid  transit  commission  In  New  York  City. 
In  approving  the  bill  the  governor  filed  a  long 
memorandum  summarizing  Its  provisions  and 
setting  forth  the  reasons  which  had  led  him  to 
attach  his  signature  to  the  measure.  At  the  out- 
set he  refers  to  the  bill  In  these  terms: 

"This  is  popularly  known  as  the  'Chamber  of 
Commerce  Rapid  Transit  bill.'  It  amends  seven 
sections  of  the  Rapid  Transit  act  ol  1891,  leaving 
the  remaining  thirty-one  sectloQS  untouched,  and 
inserts  thirty-five  new  sections. 

"The  original  act  of  1891  authorized  the  con- 
struction and  ownership  of  the  rapid  transit  sys- 
tem by  a  private  corporation.  The  new  sections 
added  by  this  bill  give  to  the  city  of  New  York 
the  option  of  municipal  construction  and  owner- 
ship. Such  option  is  to  be  determined  by  the 
electors  of  the  city  at  a  general  election.  If  the 
result  of  the  election  be  in  favor  of  municipal 
ownership,  the  original  act  of  1891  becomes  per- 
manently inoperative.  It  the  result  of  the  elec- 
tion be  against  municipal  ownership,  then  the 
new  sections  added  by  this  bill  become  per- 
manently inoperative,  and  the  efficiency  of  the 
original  act  of  1891  Is  restored,  with  only  two 
changes  of  Importance  — first,  the  establishment 
of  a  new  board  of  rapid  transit  commissioners, 
aad,  second,  the  limitation  to  five  cents  for  a 
single  fare." 

He  considers  at  length  the  allegations  that  the 
bill  is  unconstitutional,  and  does  not  find  them 
pertinent.  The  memorandum  concludes  as  fol- 
lows: 

"Other  minor  objections  have  been  raised  to 
the  bill,  which  It  Is  mt  necessary  to  further  dis- 
cuss. It  already  sufficiently  apoears  that  the 
problem  of  rapid  transit  for  New  York  City  is  not 
easy  of  practical  solution.  I  consider  this  bill  a 
sincere  attempt  to  solve  the  problem.  But  other 
equally  sincere  attempts  have  preceded  it  and 
have  failed.  It  may  be  that  this  measure  will 
postpone  the  fiaal  solution  of  the  problem  until 
It  also  In  Its  turn  can  be  repealed  and  a  new  at- 
tempt made  by  further  legislation,  but,  if  such 
be  the  unfortunate  result,  the  experience  of  one 
more  attempt  and  failure  will  furnish  guidance 
for  a  new  act  which  shall  avoid  the  possible 
blunders  of  this.  Bat  I  do  not  think  the  bill  can 
do  serious  harm,  and  the  final  responsibility  for 
its  efficiency  for  good  or  evil  rests  where  it  ought 
to  rest,  with  the  people  of  the  city  of  New  York. 

"I  sincerely  hope  that  the  new  rapid  transit 
commissioners  createl  by  this  bill,  and  the 
common  council,  may  promptly  agree  upon  the 
route  and  plan  of  a  rapid  transit  for  New  York 
City,  and  that  the  rapid  transit  commissioners 
maybe  able  to  comply  before  October  7,nextwlth 
all  the  conditions  preliminary  to  the  submission 
of  the  question  of  municipal  ownership  to  the 
city  at  the  coming  fall  electloa,  so  that  the 
people  may  promptly  determine  whether  they 
wish  to  adopt  the  new  system  proposed  by  the 
bill." 

Radically  different  opinion  regards  the  merits 
of  the  bill  prevail  among  those  whose  names  are 
closely  associated  with  the  rapid  transit  move- 
ment In  New  York.  Mayor  Gllroy  alleges  that 
the  bill  Is  unconstitutional  and  that  it  is  the 
most  pernicious  act  passed  by  the  legislature. 
William  Steinway  was  greatly  gratified  to  know 
that  the  governor  had  slgaed  the  bill,  and  said 
he  thought  the  election  could  take  place  In  the 
fall.  Abram  S.  Hiwittsaidhe  thought  the  city 
would  now  hi  able  to  secure  rapid  transit.  Rus- 
sell Sags  said  he  had  been  opposedto  the  bill  'and 
he  believed  it  was  unconstitutional. 


STORAGE  BATTERY  TRACTION  IN  LONDON. 


A  few  weeks  ago,  it  will  probably  be  remem- 
bered, some  experimental  runs  were  made  In  the 
city  with  a  self-contained  electrically  propelled 
light  vehicle,  which  appeared  of  a  very  promising 
character,  says  the  /'mctical  Engineer  of  London. 
From  a  letter  which  appeared  in  the  Tlm,fn,  how- 
ever. It  would  seem  that  any  efforts  to  introduce 
vehicular  traffic  of  this  kind  at  present  are  liable 
to  instant  suppression.  The  correspondent  In 
questlcm  wrote  the  Commlisloner  of  Police  for 
Information  as  to  the  conditions  under  which  such 
vehicles  could  be  used  In  the  metropolis,  and  In 
reply  to  his  inquiries  this  functionary  informed 


him  that  "an  electric  van  is  a  locomotive  within 
the  meaning  of  the  Locomotive  Acts,  and  subject 
to  the  provisions  of  those  acts  as  regards  not 
going  at  a  greater  speed  in  a  town  than  two  miles 
an  hour,  with  a  man  walking  twenty  yards  in 
front  and  having  three  men  to  drive,"  etc.  It  is, 
of  course,  needless  to  say  that  such  ridiculous 
restrictions  utterly  preclude  the  use  of  an  elec- 
trically propelled  vehicle  for  the  purpose  of  ordi- 
nary light  traffic,  and  practically  extinguish  the 
use  of  electricity  or  any  other  motive  force  for 
ordinary  road  vehicles. 


LIGHT  AND  POWER  PLANT  NEEDED  IN 
MESSINA. 


Charles  M.  Caughy,  United  States  Consul  at 
Messina,  has  sent  to  the  State  Department  a  report 
in  which  he  states  that  an  electric  light  plant 
could  be  profitably  installed  in  Messina.  The 
present  contract  for  illuminating  the  city  by  gas 
expired  in  March  and  action  will  be  taken  next 
month  on  a  new  contract.  The  prices  charged 
and  the  character  of  the  existing  service  are  un- 
satisfactory to  the  residents  of  Messina.  The 
company  could  also  furnish  power  to  a  street  rail- 
way company.     The  report  says; 

As  to  the  motive  power  there  is  one  applicant 
already  In  the  field  willing  to  adopt  It  as  soon  as 
It  Is  installed,  and  that  is  the  tramway  company, 
which  runs  its  lines  from  Messina  to  Faro  Point, 
a  distance  of  9  miles,  and  to  Barcelona,  a  distance 
of  30  miles.  At  present  the  road  is  operated  by 
dummy  engines. 

I  realize  that  the  first  questions  that  will  arise 
are,  what  will  be  the  cost  of  constructing  a  plant 
and  what  will  coal  cost'?  When  I  say  that  the 
average  price  for  unskilled  labor  is  35  cents,  and  for 
skilled  45  cents  per  day;  that  the  laying  of  stone, 
including  cost  of  material,  is  50  per  cent,  cheaper 
than  brick;  that  lu  mber  is  no  more  expensive  than 
in  the  United  States;  that  land  is  remarkably 
cheap,  and  that  Cardiff  coal  costs,  delivered  on 
the  wharf,  $1  per  ton,  I  think  the  questions  are 
satisfactorily  answered. 

B. 'fore  writing  this  report  I  made  a  thorough 
canvass  of  the  business  men  of  the  city,  and  they, 
without  exception,  promised  their  most  earnest 
cooperation,  both  with  their  Influence  and  their 
purses,  to  make  the  installation  of  an  electric 
plant  la  Messina  a  success. 

With  the  day  of  deliverance  from  the  thralldom 
of  a  gigantic  monopoly  at  hand,  the  advent  of  any 
Moses  win  be  hailed  with  joy,  and  if  he  come 
from  the  West,  with  which  the  commercial  Inter- 
ests of  Messina  are  so  closely  allied,  he  will  re- 
ceive the  heartiest  of  welcomes. 

Let  me  say  to  those  companies  who  may  see  fit 
to  enter  into  competition  that  they  should  do  so 
personally,  so  to  speak,  by  sending  a  well-equipped 
representative  to  look  over  the  ground,  and  to  be 
on  hand  to  meet  any  emergency  or  to  answer  any 
question  that  may  arise.  To  enter  Into  corre- 
spondence and  overwhelm  those  in  authority  with 
circulars,  indorsements,  etc.,  printed ia  alanguage 
that,  to  most  of  them,  is  unintelligible,  is  a  sheer 
waste  of  printer's  ink,  stationery,  and  stamps. 
The  fast  steamers  of  the  Hamburg-American 
line  leave  New  York  every  two  weeks,  and  land 
their  passengers  in  Naples  in  ten  days,  from  which 
place  it  is  only  a  night's  sail  to  Messina.  A 
personal  reproseatatlve  will,  I  am  sure,  be  pro- 
ductive of  good  results,  while  correspondence  will 
only  tend  to  fill  the  waste  basket. 

I  do  not  wish  for  one  moment  to  be  understood 
as  saying  that  the  installation  will  be  an  over- 
easy  task  to  accomplish,  for  the  gas  comany  is  in 
m  wise  different  from  like  corpDratlons  in  the 
Uolted  States,  and  no  doubt  will  make  a  bitter 
fight,  but  In  this  case  the  Intruder  will  find  help- 
ing hands  awaiting  him  from  a  long-oppressed 
people,  who  will  only  too  gladly  array  themselves 
on  the  side  of  progress. 


Hammond,  Ind. — It  is  likely  that  a  new  street 
railway  will  be  started  within  the  next  thirty 
days.  One  of  the  projectors  of  the  enterprise  Is 
Thomas  Burnham,  of  Chicago,  who  owns  large 
tracks  of  land  In  West  Hammond  and  Burnham. 
The  line  will  be  started  from  the  Indiana-Illinois 
state  line,  will  run  through  West  Hammond  and 
liurnham,  and  will  make  connection  with  the 
Calumet  Electric  Railway  at  One  Hundred  and 
Fifth  or  Ninety-fourth  streets.  By  this  route  the 
trip  to  the  heart  of  Chicago  can  be  made  la 
an  hour. 
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BARMEN  ELECTRIC  BACK  RAILWAY 


The  cities  of  Barmen  and  Elberfeld,  which  oc- 
cupy prominent  positions  among  German  in- 
dustrial centers,  possess  attractive  suburbs,  but 
until  recently  the  parks  and  resorts  in  these 
localities    have    been    difWcult    of    access.     The 


length  to  footplates  bolted  to  the  sleepers:  while 
at  intervals  of  50  or  60  yards  two  adjacent  sleep- 
ers are  firmly  anchored  to  strong  concrete  foun- 
dations sunk  deep  into  the  earth.  The  adhesion 
rails  average  30  feet  in  iensih. 

At  the   terminal   stations  cross  transfer  tables, 
worked   by    electric    motors,    move   the  cars,  as 


CAK  ON   THE  EAKMEN   ELECTKIC  RACK    RAILWAY. 


neighboring  hills  made  the  trip  to  the  resorts  so 
tedious  and  fatiguing  that  they  were  not  as 
popular  as  they  other vvise  would  have  been.  For 
a  long  time  a  demand  existed  for  a  quick  and  in- 
expensive means  of  transit  from  the  town  centers 
to  the  outlying  districts.  At  first  proposals  were 
made  for  the  construction  of  a  gravity  cable  rail- 
way like  that  at  Giessbach  where  a  car  at  the  top 
of  the  grade  is  weighted  with  water  sufficiently  to 
draw  up  an  ascent  a  car  connected  to  the  same 
endless  rope.  This  plan  was  abandoned  as  well 
as  that  which  contemplated  the  introductloD  of 
locomotives.  A  plan  for  an  electric  rack  railway 
was  finally  submitted  by  Siemens  &  Halske  and 
it  was  accepted  by  the  Barmen  Mountain  Railway 
Company. 

The  line  begins  In  the  center  of  the  town  in  a 
large  terminal  station.  By  means  of  an  iron 
bridge,  05  feet  span  and  30  feel  wide,  it  crosses 
the  Berglsch-Milrklsche  State  Railway,  thence 
passing  over  the  Kampstrasse  on  the  level,  it 
climbs  up  the  extremely  steep  incline  of  Luisen- 
strasse,  the  gradient  being  not  less  than  1  in  5.4. 
On  the  ascent  it  connects  with  a  narrow  gauge 
line  worked  by  steam  locomotives,  which  makes 
connection  with  the  Ronsdorf-Miiogsten  Railway, 
and  thereby  gives  easy  and  rapid  communication 
with  all  the  popular  resorts  within  the  neighbor 
hood  as  far  as  Remscheid,  Miingsten,  and  other 
towns. 

The  total  length  of  rack  line  is  about  one  mile. 
In  which  distance  it  rises  about  550  feet.  The 
mean  grade  is,  therefore,  in  round  numbers,  1  in 
10,  the  steepest  being,  as  already  mentioned,  1  in 
5.4  and  1  in  7.3.  The  sharpest  curve,  where  the 
line  crosses  into  the  Luisenstrasse,  has  a  radius  of 
500  feet.  There  are  two  Intermediate  stations. 
The  line  is  double  tracked  throughout,  and  is  of 
one  meter  gauge.  Between  each  pair  of  rails  is 
fixed  a  rack  rail  of  the  RIggenbach  pattern,  with 
teeth  about  3+  inches  long,  pitched  three  inches 
apart.  Each  section  of  rack  rail  is  about  10  feet 
long.  The  adhesion  rails  are  in  general  of 
tne  ordinary  flat-bottomed  type,  though 
Phoenix  girder  rails  (with  grooves  as  used  on 
street  tramways)  are  employed  for  the  sections 
along  or  across  the  streets.  Both  rack  and  adhe- 
sion rails  are  fastened  to  iron  cross  sleepers, 
spaced  40  inches  apart.  To  prevent  the  rails — ■ 
both  adhesion  and  rack — from  slipping  down- 
ward,   they  are    firmly  secured  for  their  entire 


they  arrive,  frtm  one  line  to  the  other;  all  shunt- 
ing is  thereby  avoided,  and  a  great  amount  of 
time  and  trouble  saved,  as  the  tables  operate 
automatically.  The  rolling  stock  is  designed 
solely  for  passenger  traflic,  each   car  having  ac- 


from  the  side  while  the  outer  ones  are  approached 
from  the  end  platforms.  Each  car  has  two  axles, 
carrying  toothed  wheels,  which  gear  into  the  line 
rack,  and  are  revolved  by  means  of  two  separate 
electric  motors,  with  a  capacity  of  30  h.  p.  each. 
An  independent  brake  is  fitted  to  each  axle,  and 
both  brakes  can  be  applied  from  either  of  the  end 
platforms,  by  means  of  a  handle  and  screw  gear, 
after  the  usual  fashion.  Besides  these,  however, 
there  is  an  automatic  brake  fixed  to  the  frame, 
independent  of  the  car  body  itself,  and  so  ar- 
ranged as  to  come  into  action  whenever  the  speed 
rises  above  the  ma^clmum  velocity  fixed  as  the 
safe  limit — about  six  feet  per  second.  The 
method  employed  for  this  purpose  is  based  upon 
the  principle  of  a  powerful  stretched  spring, 
which,  when  released  by  a  centrlfugtl  governor, 
throws  on  the  brakes  at  once.  As  an  additional 
safeguard  to  the  braking  appliances  thus  men- 
tioned, each  car  has  also  a  mechanical  safety 
brake,  which  would  alone  hold  it  on  the  steepest 
grade  in  the  rather  remote  case  of  a  fracture  oc- 
curring to  both  rack  pinions  at  the  same  time. 
This  safety  brake  is  of  the  friction  type,  and  con- 
sists of  wrought-iron  shoes,  which  are  pressed 
down  (when  in  action)  upon  the  rails  under  the 
car  wheels.  The  ensuing  friction  between  the 
shoes  and  rails  at  once  acts  as  a  powerful  brake. 
It  Is  possible  to  actuate  this  brake  by  hand  from 
either  platform  of  the  car. 

There  is  also  available  for  such  a  purpose  the 
power  of  the  reversed  electric  motors.  This 
method  has  the  great  advantage  of  giving  a  uni- 
form and  easy  descent  of  heavy  grades  without 
requiring  any  mechanical  brakes  at  all.  The  elec- 
tric motors  practically  act  as  generators,  and  as 
the  car  travels  down  hill  they  give  out  current 
(being  driven  by  gravity  acting  on  the  car,  and 
thence  through  the  rack  and  rack  pinions)  at  the 
same  pressure  as  that  supplied  by  the  supply  sta- 


HEAVY  GRADE   ON     THE  BARMEN  ELECTRIC  RACK  RAILWAY. 


commodation  for  38  persons  seated,  with  standing 
places  for  six  or  eight  more.  They  measure  in 
length  30  feet,  and  are  divided  into  four  com- 
partm'ents,  of   which   the   inner  two  are   entered 


tion.  In  this  way  there  is  a  considerable  saving 
efl'ected,  not  only  in  the  first  cost  of  the  electric 
supply  station,  but  also  in  its  working  expenses. 
Siemens  &  Halske  slate  that   about  one-third  of 
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the  total  energy  required  for  the  ascending  oars 
may  be  relied  upon  from  the  generation  of  current 
by  the  cars  which  are  simultaneously  descend- 
ing. 

The  cars  are  lighted  by  means  of  electric  glow 
lamps,  fed  with  current  from  the  main  conductor. 
The  latter  Is  placed  overhead,  along  the  center 
line  of  each  pair  of  rails;  it  is  of  solid  drawn  cop- 
per, and  hangs  at  a  height  of  about  10  feet  above 
the  ground  level  from  insulators,  on  cross  wires, 
which  span  the  track  at  regular  intervals  of  100 
feet  or  so.  Along  the  city  streets  these  span  wires 
are  stretched  across  from  insulators  on  the  top  of 
ornamental  steel  tubular  poles:  tut  outside  the 
town,  and  along  the  line  where  fenced  In,  wooden 
poles  are  employed  for  the  purpose.  Traveling 
contact  between  the  conductor  wires  and  the  mo- 
tors on  the  cars  is  maintained  by  means  of  two 
oblong  metal  frames,  the  top  sides  of  which  bear 
against  the  under  side  of  the  conductor.  The 
frames  themselves  are  supported  by  tubular  up- 
rights hinged  to  the  car  roof,  and  so  arranged  with 
strong  spiral  springs  that  the  frames  at  the  top 
cjme,  as  stated,  Into  contact  with  the  conductor 
wire.  The  return  circuit  is  completed  through 
the  rails  to  the  supply  station,  strong  copper 
bonds  of  large  section  being  employed  to  connect 
the  rail  ends  together  electrically. 

The  power  station  is  situated  in  the  Barmen 
town  terminus,  underneath  the  platforms  and 
rails.  Two  horizontal  compound  condensing 
steam  engines,  running  at  ICki  revolutions,  are 
emploj'ed  for  driving   the  generators,   each   en- 


LAWRENCE  tTNDER&ROUND  CONDUIT  SYS- 
TEM. 


The  accompanying  cuts  Illustrate  a  new  under- 
ground conduit  electric  railway  system  which  is 
the  invention  of  William  Liwrence,  of  New  York 
Olty.  For  some  months  an  experimental  line  in 
the  yard  of  the  Harlan  &  HolUngsworth  Co.,  of 
Wilmington,  Del.,  has  been  in  operation  and,  ac- 
cording to  the  claims  of  the  inventor,    the  practl- 


VIQ.    1.       LAWRENCE     SYSTEM. 

oability  of  the  system  has  been  demonstrated.  The 
leading  feature  of  the  Lawrence  road  is  the  use  of 
circuit  breakers,  which,  as  the  car  passes,  bring 
into  circuit  32-foot  sections  of  a  girder  or  trolley 
rail.  As  each  section  is  passed  by,  it  goes  out  of 
circuit.  A  single  feed  wire  Is  carried  along  the 
track  and  connects  with  each  of  the  33-foot  sec- 
tions of  the  trolley  rail  to  the  switches.  The  rails 
are  used  for  the  return. 

Several  constructions  of  the  road  are  shown  in 
section  in  the  cuts,  which  are  reproduced  from 
the  Scientific  American.  In  Figs.  1  and  3  may  be 
seen  a  cross  section  of  the  single  and  double  track 


1  HE   L.4.WUEKCE   UKDERGKOUND  ELECTKIC   U.ilLWAY. 


gine  indicating  350  H.  p.  They  are  coupled  direct 
to  two  ring  dynamos  with  interior  field  magnet 
systems  generating  current  at  a  potential  of  500 
volts.  Steam  for  the  engines  is  obtained  at  a 
pressure  of  140  pounds  to  the  square  inch  from 
three  water  tube  boilers,  each  of  which  has  a 
total  heating  surface  of  about   1,800  square   feet. 

One  boiler  acts  as  a  reserve,  the  other  two  be- 
ing sufficient  for  supplying  the  engines.  Water 
for  feeding  the  boilers  and  also  to  replenish  the 
condensers  comes  from  two  wells,  one  of  which  is 
sunk  in  the  station  yard,  while  the  other  is 
sunk  in  the  adjacent  bed  of  the  river  Wupper. 
Both  supplies  are  connected  to  one  another  by 
means  of  a  pump,  and  the  boiler  feed  water  is 
passed  through  a  filter  as  well  as  a  recording 
meter. 

The  total  capacity  of  the  station  Is  such  as  to 
allow  of  erecting  two  more  generating  sets  and 
two  more  boilers,  similar  to  those  now  In  use,  and 
these  will  probably  soon  be  required,  for  the 
station  not  only  supplies  current  for  the  mountain 
railway  but  also  for  private  purposes  in  the  town, 
for  electric  lighting,  small  motors,  etc.  Besides 
this,  it  will  provide  electric  energy  for  a  com- 
plete system  of  street  tramways  in  the  town. 


road,  and  Fig.  3  is  a  longitudinal  section  showing 
the  trolley  rail  In  place  of  the  conduit.  Fig.  4 
shows  a  new  form  of  rolled  steel  conduit,  which 
will  probably  be  adopted,  as  it  occupies  a  space  of 
but  4*  by  9  Inches.  , 

The  general   construction    resembles   the  cable 
conduit,    but    is    much    simpler.     Through  and 


rail  into  electrical  contact  with  the  feed  wire.  As 
the  car  passes  from  the  section  of  rail,  the  rail  Is 
raised  by  the  weights  on  the  lever  and  the  current 
Is  broken  by  gravity. 

The  car  carries  a  special  trolley  device  3  feet  C 
inches  long,  with  a  wheel  at  each  end,  which  is  a 
radical  feature  of  the  system.  Between  the  trol- 
ley and  the  oar  is  an  elliptical  spring,  so  that  the 
shoe  is  always  forced  downward.  It  is  the  press- 
ure of  this  spring  that  directly  depresses  the  sec- 
tion   of    trolley    rail.     Another  object  of  the  two 


PIG.    4.      LAWRENCE  CONDUIT. 

rollers  is  to  enable  the  car  to  force  down  the  rail 
in  advance,  before  it  leaves  the  rail  it  is  just  pass- 
ing over;  this  j^revents  jarring  as  the  rail  junc- 
tions are  passed.  Whether  a  single  or  double  line 
of  track  be  laid  there  Is  required  only  the  one  feed 
wire,  and  only  the  one  set  of  circuit  breakers  with 
one  or  with  two  sets  of  levers.  This  feature  is 
broug'it  out  very  clearly  in  the  illus;ration  of  the 
double  track  system. 

It  is  assumed  that  the  conduit  will  naturally 
accumulate  dirt.  To  dispose  of  such,  a  brush 
pressing  against  the  bottom  of  the  conduit  may 
be  attached  to  the  trolley  shoe  which  will  sweep 
all  dirt  before  it.  Every  1,000  feet  or  so  a  special 
pit  and  dirt  chule,  shown  In  one  of  the  cuts.  Is 
provided,  down  which  the  dirt  accumulated  in 
front  of  the  brush  falls,  thus  keeping  the  conduit 
clean. 

One  of  the  claims  made  for  the  system  is  Its 
cheapness.  The  very  small  size  of  the  conduit 
necessary  will  permit  of  Its  being  built  in  steel 
entirely  above  the  ties,  and  of  the  9  inches  of 
depth,  only  .5-1  inches  are  used. 

The  inventor  claims  that  no  danger  of  leakage 
will  e.\ist.  The  car  on  the  experimental  road  has 
frequently  been  operated  when  the  line  was  sub- 
merged by  water.  The  system  will  be  introduced 
by  the  Lawrence  Electric  Co.,  of  New  York. 


CUMMINGS  ELECTRIC  CARRIAGE. 


During  the  past  few  months,  Geo.  K.  Cum- 
mlngs  of  Chicago  has  been  engaged  in  designing 
the  electrically  propelled  carriage  shown  in 
the  accompanying  figure.  It  is  a  two-seated 
vehicle  capable  of  carrying  four  people  at  a  maxi- 
mum speed  of  twelve  miles  an  hour  on  ordinary 
level  city  roads.  Instead  of  attempting  to  produce 
a  vehicle  of  Impractlcally  light  weight,  Mr.  Cum- 
mlngs  has  kept  in  view  the  fact  that  a  carriage 
for  every  day  use  must  necessarily   be   capable  of 


FIG.    3.      THE  LAWRENCE   UNDEEGHOUND  ELECTKIC  RAILWAY. 


Milwaukee,  Wis.— A  reporter  undertook  recently 
the  task  of  riding  over  the  entire  street  railway 
system  of  the  city.  The  journey  required  twelve 
hours  and  the  farts  aggregated  $1.05. 


along  the  conduit  formed  under  the  slot  passes  a 
a  small  girder  or  trolley  In  33-foot  sections,  fas- 
tened together  by  fiber  pieces,  so  as  to  insulate 
the  different  lengths.  Each  rail  Is  carried  by 
levers  which  run  out  at  right  angles  thereto.  On 
the  outer  end  of  the  levers  are  weights  which 
overbalance  the  girder,  no  springs  being  em- 
ployed. The  other  end  of  each  lever  Is  connected 
to  a  circuit  breaker  which  connects  by  vertical 
connection  with  a  feed  wire  in  the  junction  bo.x. 
When  the  weights  raise  the  trolley  rail,  as  they 
normally  do,  the  circuit  is  open  and  the  trolley 
rail  receives  no  current. 

When  the  car  is  above  any  given  section  it  de- 
presses the  trolley  rail  a  little,  forcing  up  the 
other  end  of  the  lever  and  closing  the  circuit  so 
as    to    bring   the   depressed  section  of  the  trolley 


withstanding  more  or  less  rough  usage  without 
damage  to  any  of  its  parts,  and  any  vehicle  not 
strong  enough  to  undergo  the  same  treatment  as 
an  ordinary  carriage  receives,  must  always  prove 
a  commercial  failure.  Such  devices,  or  so-called 
improvements  as  rubber  tires,  bicycle  wheels, 
ballbearings,  etc.,  which  theoretically  aid  trac- 
tion or  lighten  the  load,  when  put  to  ordinary 
street  usage,  generally  fall  to  fulfill  their  promise 
as  Improvements  over  ordinary  methods,  and  at 
a  critical  time  break  down  through  inherent 
weakness.  The  order  of  improvement  is  always 
towards  simplicity,  hence  the  best  designs  are 
primarily  devoid  of  complications.  How  well 
this  object  has  been  attained  a  close  inspection  of 
the  illustration,  coupled  with  a  brief  description 
of  the  device,  will  determine. 
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A  two  H.  p.  35  volt  motor  is  supported  on  a  light 
steel  frame  between  the  two  a.xles.  A  raw-hide 
pinion  on  the  motor  shaft  drives  an  Intermediate 
shaft,  which  through  a  sprocket  chain  and  wheels 
transmits  motion  to  the  rear  or  main  driving  axle. 
The  action  is  direct  and  positive,  yet  the  use  of 
the  link  belt  secures  a  certain  flexibility  which  is 
very  necessary  in  work  of  this  kind.  The  front 
axle  is  divided  into  two   short   movable   axles   to 


been  taken  up  carefully,  and  through  practical 
experience  and  actual  operation  it  has  been  dem- 
onstrated that  the  vehicle  successfully  and  easily 
overrides  such  obstacles. 

Taking  two  electrical  horse  power  as  the  aver- 
age consumed  at  a  speed  of  ten  miles  an  hour,  the 
total  operating  expense  for  current  used  would  be 
ten  dollars  per  month  for  a  daily  trip  of  fifty 
miles.     This  is  based  upon  the  published  rate  of 


equipment,  as  a  single  line  of  oars  can  be  used  as 
open  cars  in  summer  and  closed  cars  for  winter 
use.  The  change  from  one  style  to  the  other  is 
very  easily  made  and  this  can  readily  be  arranged 
by  the  conductor  in  case  It  is  necessary  to  make 
the  change  while  the  car  is  in  regular  service. 
The  company  has  the  exclusive  right  to  use  T.  H. 
Lovejoy's,patents  covering  this  style  of  construc- 
tion. Cars  similar  to  the  one  shown  in  the  illus- 
tration have  been  running  upon  lines  in  San  Fran- 
cisco, Tacoma  and  Portland,  Oregon,  although 
some  improvements  have  been  added  to  the  car 
now  operated  In  Chicago.  When  closed  It  is 
claimed  that  the  car  is  dust  tight  and  that  none 
of  its  movable  parts  or  windows  can  give  any 
annoyance  from  rattling. 

The  car  Is  36  feet  long,  seats  33  passengers  and 
weighs  7i  tons  complete  with  electric  motors  and 
suitable  trucks.  When  closed,  a  movable  panel 
extends  from  the  floor  to  the  bottom  of  the  win- 
dow. This  panel  Is  constructed  on  the  same 
principle  as  the  roll  top  desk,  except  that  the 
strips  are  fastened  together  with  steel  rods.  The 
panel  is  pulled  up  or  down  between  posts  at  each 
seat  and  slides  through  a  groove  which  com-^ 
presses  the  parts  together  making  it  rigid  and 
very  tight. 

The  car  Is  equipped  with  Stanwood  steel  steps 
and  the  H.  A.  Wheeler  seats.  The  car  body  is 
mounted  upon  one  of  the  trucks  manufactured  by 
the  Chicago  Eiectric  Truck  Company,  and  the 
special  exhibit  trips  on  Saturday  last  proved  that 
the  truck  is  capable  of  giving  satisfactory  service. 
The  motor  used  is  a  G.  E.  800. 


THE   CONVERTIBLE   CAR. 


which  the  front  wheels  are  attached.  To  these 
movable  axles  the  steering  device  Is  connected, 
which  seems  simple  and  compact,  consisting  of  a 
pinion  meshing  into  the  gear  of  the  right  hand 
movable  axle,  the  latter  in  turn  being  connected 
by  a  steel  rod  with  the  left  hand  movable  axle. 
A  light  wooden  box  protects  the  motor  from  dust 
and  dirt  as  well  as  from  mechanical  Injury.  One 
of  the  chief  difficulties  heretofore  has  been  to 
obtain  a  simple  and  elfeotive  method  of  applying 
the  driving  power  to  both  wheels  and  at  the  same 
time  allow  each  wheel  to  have  an  independent 
speed  irrespective  of  the  speed  of  the  axle  or  other 
wheel.  This  is  necessary  in  order  that  when 
turning  curves  or  in  any  manner  deviating  from  a 
straight  course,  the  outer  wheel  may  travel  fast 
enough  to  cover  the  increased  distance  it  has  to 
traverse.  This  problem  has  been  ingeniously 
solved  by  Mr.  Cummings  through  a  novel  arrange- 
ment of  a  series  of  five  roller  clutches  applied  to 
each  hub.  The  inventor  prefers  not  to  publish 
the  details  of  this  automatic  device,  but  it  will 
be  seen  that  it  takes  up  so  little  space  as  to  be 
scarcely  noticeable,  while  It  accomplishes  its  pur- 
pose in  a  very  satisfactory  manner. 

The  current  to  operate  the  motor  Is  derived 
from  13  cells  of  storage  battery,  six  each  under 
each  of  the  two  seats.  The  cells  at  present  in  use 
are  of  the  chloride  accumulator  tj'pe,  made  by 
the  Electric  Storage  Battery  Company.  They 
have  a  capacity  of  300  ampere  hours  each,  and 
are  supposed  to  furnish  current  wlthoutnrecharg- 
ing  for  a  run  of  00  miles.  They  are  connected  in 
series.  The  speed  of  the  motor  is  regulated  by  a 
rheostat  connected  In  series  with  the  armature. 
The  rheostat  lever  or  contact  arm  is  operated  and 
controlled  bj'  means  of  a  treadle  directly  under 
the  driver's  foot.  The  total  weight  of  the  vehicle 
is  given  as  only  1,370  pounds. 

Recent  tests  of  this  carriage  show  that  over 
level  city  roads  at  a  normal  speed  of  ten  to  twelve 
miles  per  hour  an  average  of  from  IJ  to  3  electri- 
cal horse  power  is  all  that  is  required,  except  at 
starting,  the  difference  In  power  consumed  de- 
pending on  the  state  of  the  road  and  the  style  of 
pavement  traversed.  The  questions  of  running 
through  the  mud,  over  street  oar  tracks,  raised 
obstructions,  such  as  manhole  covers  and  the  like, 
starting  up  out  of  ruts   and  gutters,  have   each 


charge  for  current  of  the  Chicago  Edison  Com- 
pany and  would.  It  seems,  put  the  matter  upon  a 
commercial  basis  at  once. 


A  CONVERTIBLE  CAR. 


The  accompanj'ing  illustration  shows  a  car 
adapted  for  both  summer  and  winter  use,  now  in 
operation  on  the  63rd  street  line  of   the  Chicago 


New  York  Rapid  Tran.sit. — Governor  Flower's 
delay  in  considering  the  rapid  transit  bill  In  his 
hands  has  about  made  it  certain  that  nothing  like 
a  final  solution  of  the  vexed  problem  can  possibly  be 
reached  for  at  least  another  year  or  two.  Thar,  is  to 
say,  that  the  system  of  transit  which  is  to  settle 
the  question  cannot  even  be  begun  for  probablj' 
two  years,  whether  the  final  determination  be  to 
build  It  by  public  or  bj'  corporate  power.     There 


THE   CUMMINGS   ELECTRIC   CARRIAGE 

City  Railway  Company,  making  regular  trips 
from  Jackson  Park  to  Ashland  avenue.  This  car 
is  operated  under  the  auspices  of  its  builders,  the 
Convertible  Car  Manufacturing  Company,  of 
Chicago. 

The  manufacturers  claim   that  the  use  of  this 
car  will  obviate  the  necessity  of  carrying  a  double 


Is  too  much  of  detail  to  be  carried  out  under  the 
bill,  if  it  becomes  a  law,  to  admit  the  possibility 
of  getting  ready  for  the  popular  vote  at  "the  gen- 
eral election"  next  November,  and  the  effect.  In 
respect  of  the  delay,  of  not  being  ready  at  that 
time  need  scarcely  be  pointed  out, — iVew  York 
Commercial  Advertiser . 
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EliECTBIC  BAILWAY  MOTOBS:   THEIR  CON- 
STET7CTI0N  AND  OPEBATION. 


BY  NELSON  W.  PERRY. 

(Ttoentieth  Article.1 

COriNTEK  ELECTROMOTIVE  FORCE  AND  RESISTANCE. 

Bat  this  counter  electromotive  force  must  not 
be  confounded  with  dead  resistance.  It  has  In 
some  respects  the  same  effects  as  resistance,  but 
differs  from  the  latter  in  very  important  particu- 
lars. It  has  been  stated  that  counter  electro- 
motive force  cuts  down  the  current.  Resistances 
placed  in  circuit  will  do  the  same  thing  exactly, 
but  the  cutting  down  of  current  by  means  of  the 
counter  electromotive  force  which  tends  to  pro- 
duce a  current  in  the  opposite  direction  is  merely 
a  problem  in  subtraction— the  taking  of  a  lesser 
quantity  from  a  greater  and  the  utilization  of  the 
remainder.  No  energy  whatever  is  consumed 
when  the  current  is  reduced  In  this  way,  but 
when  it  is  reduced  by  the' use  of  resistances,  the 
electromotive  force  which  disappears  is  employed 
In  overcoming  these  resistances,  and  the  energy 
thus  expended  appears  as  heat.  In  electric  light- 
ing, welding,  etc.,  this  energy  Is  usefully 
expended,  for  by  designedly  localizing  the  resist- 
ance we  localize  the  heat  to  such  an  extent  as  to 
produce  the  desired  results  of  high  temperatures. 
But  in  most  other  applications  of  electricity  it  is 
not  heat  that  we  want,  but  mechanical  energy. 
Every  bit  of  heat  that  is  generated  in  our  circuit 
or  in  our  translating  devices,  therefore,  represents 
so  much  energy  uselessly  employed  and  consti- 
tutes a  drain  upon  our  source  of  energy  for  which 
we  have  to  pay  as  much  as  we  pay  for  the  energy 
which  serves  a  useful  purpose.  The  heat  pro- 
duced in  an  electric  circuit  corresponds  very 
closely  to  the  water  lost  in  a  leaky  water  main 
along  the  roate.  If  the  pipe  be  very  leaky,  half 
the  water  that  is  pumped  into  it  at  the  pumping 
station  may  leak  out  and  while  it  does  the  con- 
sumer at  the  other  end  of  the  line  no  good,  costs 
at  the  pumping  station  just  as  much  as  the  other 
half  does  which  he  can  make  use  of.  Where  an 
electric  motor  heats  up  badly  or  resistances  are 
introduced  into  the  circuit  near  the  motor  in 
order  to  cut  down  the  current  to  the  required 
amount,  they  constitute  large  leaks  which  in  the 
water  analogy  would  correspond  to  the  diversion 
of  a  portion  of  a  waterfall  from  a  water  wheel  so 
as  to  let  that  portion  diverted  run  to  waste,  or 
where  the  water  Is  conveyed  to  a  water  motor  in 
a  pipe,  to  the  opening  of  a  large  faucet  just  above 
the  water  motor  so  that  a  portion  only  of  the 
water  that  was  delivered  at  that  point  would  go 
to  the  motor,  the  remainder  being  allowed  to  run 
out  upon  the  ground. 

But  it  is  often  necessary,  with  electric  motors, 
to  resort  to  these  wasteful  methods  of  regulation. 
As  everyone  knows,  it  requires  the  expenditure  of 
considerable  energy  to  set  in  motion  any  body 
which  is  at  rest,  and  it  also  requires  the  expendi- 
ture of  this  energy  for  a  considerable  time  before 
that  body — especially  if  it  be  a  heavy  body — can 
be  set  into  very  rapid  motion.  Everyone  also 
knows  that  when  the  moving  body  has  once  at- 
tained a  certain  speed  that  this  same  speed  can  be 
maintained  with  the  expenditure  of  but  a  very 
small  fraction  of  the  energy  required  to  bring  it 
up  to  that  speed.  The  same  is  true,  in  a  reverse 
order,  of  bringing  a  moving  body  to  rest.  This 
property,  which  Is  characteristic  of  all  matter,  by 
which  it  resists  any  change  as  regards  motion  or 
rest,  la  termed  Inertia,  and  the  heavier  tlie  body 
Is,  the  longer  must  a  given  force  act 
upon  it  to  start  it  from  a  state 
of  rest  and  bring  it  to  a  given 
speed,  or  to  check  it  from  a  given  speed  and  bring 
it  to  rest.  We  therefore  see  why  in  electric 
motors  It  Is  necessary  in  starting  them-  to  reduce 
the  current  by  what  have  been  termed  dead  or 
hurtful  resistances,  for  when  the  armature  Is  at 
rest,  there  is  of  course  no  counter  electromotive 
force  to  oppose  the  current.  The  only  resistance 
opposed  to  its  How  at  this  instant   is   that   which 


is  offered  by  the  coils  on  the  armature- (and  fields 
in  the  case  of  series  winding)  and  this  has  been 
made  by  the  builder  as  small  as  possible  purposely 
to  prevent  the  loss  of  energy  which  resistances 
necessarily  involve.  If,  therefore,  the  current 
were  turned  on  full  from  a  500  volt  circuit,  the 
momentary  rush  would  be  so  great  as  to  burn  the 
motor  up  at  once. 

To  realize  how  quickly  the  heating  effects  in- 
crease with  the  current  we  need  only  to  remember 
the  law  that  the  heat  thus  produced  is  propor- 
tional to  the  square  of  the  current.  It  would  be 
bad  enough  under  these  circumstances,  if  double 
and  treble  the  current  produced  only  double  and 
treble  the  heat,  for  a  motor  in  starting  may  take 
ten  times  the  amount  of  current  that  it  would  re- 
quire when  doing  the  full  work  for  which  it  was 
designed,  but  when  we  remember  that  the  heat 
will  be  increased  tofoiir  times  and  nine  times  for 
double  and  treble  the  current  and  one  hundred 
times  for  ten  times  the  current,  the  seriousness  of 
such  a  situation  will  be  realized  at  once. 

Some  means  must  therefore  be  resorted  to  to 
prevent  this  enormous  rush  at  starting  and  the 
one  usually  employed  is  dead  resistance.  A  large 
resistance,  sufficient  to  cut  the  current  down  to 
the  safe  amount  is  first  introduced.  As  the 
armature  starts  to  revolve  it  immediately  begins 
to  generate  a  slight  counter  electromotive  force. 
By  reason  of  this  the  full  amount  of  the  original 
resistance  is  no  longer  required  to  maintain  the 
same  current,  and  a  smaller  resistance  may  be 
substituted.  As  the  speed  of  the  armature  in- 
creases, so  does  the   counter  electromotive   force, 


FIGS.  58  AND  59. 
and  in  like  manner  does  the  necessity  for  dead  re- 
sistance decrease.  In  fact  with  the  speed  of  the 
armature  the  counter  electromotive  force  grad- 
ually usurps  the  functions  of  the  resistance  until 
the  speed  has  reached  that  at  which  the  motor 
was  designed  to  run,  when  It  will  have  supplanted 
it  entirely. 

To  facilitate  the  introduction  into  the  motor 
circuit  of  resistances  of  various  values  as  re- 
quired, such  resistances  are  usually  grouped  to- 
gether and  their  terminals  connected  that  any 
one  or  more  of  them  may  be  thrown  into  circuit 
by  the  movement  of  a  lever.  Such  an  arrange- 
ment is  called  a  rheostat  and  such  in  fact  is  the 
arrangement  on  the  platforms  of  electric  cars  to 
which  the  controlling  lever  la  attached  by  which 
the  motcrman  controls  his  car. 

The  desire  to  avoid  as  much  as  possible  the 
losses  necessarily  Involved  in  the  "rheostat  regu- 
lation" of  current  as  well  as  the  requirements  for 
speed  regulation,  so  essential  in  street  cars,  has 
resulted  in  numerous  other  arrangements  which 
will  be  referred  to  after  we  have  considered  what 
the  requirements  of  speed  regulation  Involve. 
THE  REQUIREMENTS   OF   SPEED  REGULATION. 

In  discussing  this  question,  it  will  be  under- 
stood, of  course,  that  we  are  not  speaking  of  how 
to  build  motors  suitable  for  various  speeds,  but 
how  to  regulate  the  speed  of  motors  already  built 
or  in  use.  We  must,  therefore,  take  the  motor 
as  we  find  it,  viz.:  with  certain  elements,  such  as 
the  number  of  turns  of  wire  on  the  armature, 
which,  if  changed,  would  modify  the  speed  fixed. 
We  cannot  do  better  on  this  subject  than  to  quote 
from  Crosby  and  Bell's  most  excellent  treatise 
on  "The  Electric  Railway,"  which  those  wishing 
to  go  more  deeply  Into  the  subject  of  electric 
railways  than  it  is  intended  to  do  in  this  series  of 
articles,  should  certainly  read. 

"The  other  quantltles,changes  In  which  are  con- 
nected with  changes  in  speed,  are  (1)  strength  of 
field,  (3)  the  rate  of  work,  i.  e.,  the  quantity  of 
work  done   in  a  given   time.     As  has    been    al- 


ready shown,  the  rate  of  work  is  measured  by  the 
product  of  (3)  the  current  and  (4)  the  counter 
electromotive  force.  The  current,  however.  Is 
readily  expressed  in  terms  of  the  counter  electro- 
motive force,  the  resistance  of  the  machine  and 
the  applied  electromotive  force,  since  it  is  always 
such  a  current  as  will  flow  over  the 
given  resistance  under  a  pressure  equal  to 
the  difference  between  the  two  opposing 
pressures — that  applied  or  Impressed  by  the 
dynamo  through  the  line,  and  that  generated  by 
the  motor  armature  itself.  (5)  As  seen  from  the 
above,  change  in  the  applied  e.  m.  f.  is  also  con- 
nected with  change  in  the  speed.  The  quantities 
(1),  (2),  (.■)),  (4),  (5)  are  interdependent,  but  are 
separately  mentioned,  since  convenience  requires 
reference  first  to  one,  then  to  another. 

"Of  these  five  quantities,  perhaps  that  which  In 
practice  is  most  constant,  is  strength  of  field.  As 
has  been  shown,  the  efficiency  of  a  motor  de- 
pends upon  the  relation  of  the  counter  e.  m.  f.  to 
the  applied  B.  m.  f.  High  efficiency  or  relatively 
high  counter  e.  m.  f.  is  desirable  at  any  and  all 
speeds.  But  high  counter  E.  M.  f.  goes  with  a 
large  product  of  the  three  factors:  (a)  number 
of  armature  loops,  (h)  speed  of  rotation  and  (c) 
strength  of  field.  As  noted  (a)  the  number  of 
loops  Is  fixed;  (S)  the  speed  is  limited  by  practical 
requirements,  hence  (c)  great  strength  of  field  is 
constantly  desirable.  It  is  therefore  good  prac- 
tice so  to  wind  a  street  railway  motor  by  putting 
a  relatively  large  number  of  turns  around  its 
magnet,  that  a  maximum  strength  of  field  is  at- 
tained, even  when  the  current  flowing  Is  small  as 
compared  with  the  maximum  current. 

"This  is  equivalent  to  saying  that  the  magneti- 
zation given  by  a  relatively  small  current  is  yet 
sufficient  to  saturate  or  nearly  saturate  the  iron  of 
the  magnetic  circuit.  If,  however,  the  field  be 
kept  below  saturation  and  be  varied  in  strength, 
this  variation  may  be  used  to  accomplish  a  cer- 
tain degree  of  speed  regulation.  Let  us  suppose 
a  car  moving  on  a  level  (or  on  a  uniform  grade) 
and  at  such  a  speed  as  to  produce  a  counter  E.  m. 
f.  of  400,  the  applied  e.  m.  p.  being  500. 
For  convenience  assume  the  internal  resistance 
of     the    armature     circuit    to    be      10     ohms. 

500—400 
Then   the     current     flowing   will    be  ■         —  = 

10 
Impressed  Electromotive  Force — Counter  e.  m   f. 

Resistance. 
100 

= =10  amperes.      The    mechanical    work 

10 
done  would  be  400xl0=E.Xc.  =  Impressed  e.   m. 
p.XCurrent-4000  watts. 

"Now  suppose  it  is  desired  to  run   more  slowly. 
Increase  the  field  strength   by   10  per  cent.     Tne 
Counter  e.  m.  f.  at  the  same  speed  would   be  440 
500—440 

volts.     The    current= =G  amperes,    and 

10 
the  work,  440X6=2040  watts.  But  since  the  car 
requires  4,000  watts  to  maintain  the  previous 
speed  it  is  now  evident  that  it  must  now  decrease 
its  speed  until  there  shall  be  an  equality  between 
the  work  required  to  -maintain  the  lower  speed 
and  the  work  done  by  the  motor  at  the  lower 
speed  due  to  the  greater  field  strength.  Let  us 
learn  what  this  speed  is. 
"It  was  seen  above  that  work  at  the  rate  of  4,000 
4000 

watt!(  = =5.36  H  p.=176,880  toot  pounds 

746 
per  minute)  must  be  performed  in  or- 
der to  maintain  the  speed  existing  before  the 
change  of  field  strength.  Suppose  the  car  to 
weigh  8  tons  and  suppose  that  on  the  particular 
track  In  question,  a  horizontal  effort  of  35  pounds 
per  ton  Is  required  to  overcome  all  resistances,  in- 
cluding those  of  gears  or  other  mechanism  between 
the  armature  and  the  axles;  then  a  total  horizon- 
tal effort  of  8X35=200  pounds  must  have  been  ex- 
erted. This  quantity  multiplied  by  the  number 
of  feet  traveled  per  minute  must  be  equal  to  the 
number  170,880,  representing  the  total  foot  pounds 
of  energy  utilized  per   minute.     Hence  the  travel 
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per   mlnute=  - 
per   hour.      At 
a  similar  relation,  viz. 
feet  traveled    per 


176,880 

=884  4    feet=10.05     miles 

200 

the   new  speed    we   must    have 
work  done  In  foot  pounds 


200 
minute;   or  since  1  watt  mln- 
work  In  watts 

ute=44.24  foot  lbs.  = =feet  traveled 

200H-44.24 . 
per  minute;  hence  the  work  In  watts=4.o2xfeet 

raveled  per  minute." 

It  will  be  observed  from  the  above  that  a  re- 
duction In  speed  results  from  increasing  the 
strength  of  the  field.  The  converse  is  also  true, 
viz:  that  a  weakening  of  the  field  results  in  in- 
creased speed.  This  latter  can  be  readily  proved 
by  placing  an  iron  bar  across  the  pole  pieces  of  a 
stationary  motor,  thus  diverting  some  of  the  lines 
of  force  from  the  armature.  A  very  noticeable 
increase  of  speed  of  armature  will  at  once  occur 
due  to  the  weakening  in  this  way  of  the  field  in 
which  the  armature  is  working. 

Thus  far  we  have  assumed  that  the  car  is  run- 
ning upon  a  level  track  or  up  a  uniform  grade,  or 
in  other  words,  that  the  work  the  motors  are 
called  upon  to  perform  remains  constant. 

Of  course  if  the  load  be  increased,  more  energy 
is  required  to  move  it  at  the  same  speed — a  greater 
torque  will  be  required  in  the  armature,  and 
this  may  be  accomplished  by  increasing  the  cur- 
rent in  the  latter  as  already  stated.  The  condi- 
tions for  maintaining  uniform  speed  under  in- 
creased load  therefore  are  obtained  by  a  relatively 
large  increase  of  armature  magnetism  over  field 
strength.  Thus  in  a  shunt  motor  operating  under 
constant  E.  ii.  f.  the  strength  of  the  field  re- 
mains constant  under  all  conditions  of  work  while 
the  armature  current  may  vary  within  wide  limits 
and  does  vary  directly  as  the  load.  But  in  a 
series  wound  motor,  such  as  is  usually  em- 
ployed on  street  cars,  since  all  the  current  passing 
through  the  armature  also  passes  around  the 
field,  the  magnetism  of  both  will  continue  to  in- 
crease in  about  the  same  ratio  until  either  one  or 
the  other  becomes  saturated,  after  which  Its 
magnetism  cannot  increase  further  and  remains 
stationary  while  the  other  Increases  with 
additional  current.  It  has  already  been 
stated  that  in  street  railway  motors  it 
was  customary  to  make  the  fields  rel- 
atively stronger  than  the  armature.  This 
is  done  by  making  so  many  turns  in  the  field 
magnet  coils  that  with  the  currents  usually  em- 
ployed, the  field  magnets  are  nearer  a  state  of 
saturation  than  the  armature.  If  this  be  the  case 
in  a  series  motor  and  sufficient  load  be  thrown  on 
to  slacken  the  speed  of  the  motor  and  thereby 
lower  the  counter  E.  m.  f.,  sufficient  additional 
current  will  pass  to  saturate  the  field.  Should 
the  speed  become  still  slower,  more  current  would 
pass,  but  the  field  being  already  saturated  would 
not  be  further  Increased  in  strength  while  the 
armature  strength  would  be  still  further  in- 
creased, thus  fulfilling  the  conditions  of  relative 
Increase  of  armature  over  field  required  for 
greater  speed,  and  the  motor  would  run  faster 
until  the  increase  of  counter  e.  m.  f.  resulting 
from  its  Increased  speed  restores  a  balance  and 
the  speed  remains  constant. 

Thus  far  we  have  considered  all  the  windings 
on  the  field  magnet  to  constitute  one  integral  coil. 
Much  greater  elasticity  or  flexibility  of  control 
may  be  obtained  by  winding  the  field  magnet 
with  a  number  of  separate  coils  which  may  be 
connected  up  in  various  ways  so  as  to  be  used 
separately,  in  series  or  in  multiple  arc,  thus  en- 
abling the  motorman  to  change  the  relative 
strengths  of  field  and  armature  through  a  much 
wider  range.  This  will  be  made  clear  by  refer- 
ence to  Fig.  59  and  the  following  e.xplanation. 

Suppose  three  coils  of  wire  to  be  wound  around 
the  magnet  cores  of  a  motor  as  shown  in  Fig.  59. 
Let  the  resistance  of  each  be  one  ohm.  Connect 
D  lo  B  and  M  to  C'(so  that  the  three  coils  are  in 
series).     Suppose  a  difference  of  potential  of  100 


volts  be  maintained  between  the  terminals  A  and 
F-  then  the  total  resistance  of  this  field  circuit 
would  be  three  ohms.    The  current  flowing  would 

100 
be =  33. .3    ampares.      The    number  of    turns 

3 

in     each  coil     is  two -one      on      each      leg. 

There  will  therefore  be  6  coils  in  all, 
and  the  magnetizing  effect  expressed  in  ampere 
turns  would  be  33.3X6=199.8. 

If  however  we  connect  the  three  coils  up  in 
parallel  by  connecting  .1,  B  and  0  together  and 
D,  E  and  F  together  the  resistance  of  the  field 
circuit  would  be  one-third  of  an  ohm  instead  of 
three  ohms  as  before  and  the  current  flowing 
1 

would  be  100-; =300    amperes    instead   of  33.3 

3 
and  the  number  of  turns  around  which 
this  whole  current  would  flow  would  be  but  two 
and  the  resulting  magnetizing  effect  expressed  in 
ampere  turns  would  be  300x3=600,or  three  times 
the  former  value. 

If  sufficient  current  passed  through  the  coils 
when  arranged  in  series  to  saturate  the  field  no 
further  magnetism  would  be  added  to  the  field  by 
the  second  arrangement,  but  the  strength  of  the 
armature,  if  that  were  far  from  saturation  would 
be  proportionately  increased  as  well  as  relatively 
giving  the  latter  a  greater  torque  as  well  as  a  ten- 
dency by  reason  of  a  relatively  weaker  field  to 
greater  speed,  but  even  if  the  field  also  be  far 
from  saturation  with  the  first  arrangement  and 
its  strength  Increases  proportionately  with  the 
additional  ampere  turns  of  from  199.8  to  600 
which  would  result  from  the  second  arrangement, 
the  drop  If  potential  required  to  force  a  given 
current  through  the  field  windings  would  be 
much  less  in  the  second  arrangement  than  In  the 
first  because  of  the  lessened  resistance  (in  this 
case  3 — i=2|  ohms)  and  the  electromotive  force  in 
the  armature,  if  the  latter  be  placed  in  series 
with  the  field  colls  would  be  greater  in  the  second 
arrangement  than  in  the  first,  again  fulfilling  the 
conditions  necessary  to  greater  speed.  It  is  evi- 
dent that  other  combinations  of  these  coils  may 
be  employed  to  produce  different  results.  Thus 
in  starting  all  three  coils  may  be  put  In  series, 
then  3ne  may  be  cut  out  and  the  other  two  con- 
nected in  series  and  next  the  two  in  multiple  with 
each  other  and  in  series  with  the  third,  then  two 
in  multiple  with  the  third  cut  out,  and  finally  the 
second  arrangement  above  described  — all  three  in 
multiple.  The  various  changes  above  enumerated, 
changes  of  connections,  from  first  to  last  are 
progressively  toward  the  attainment  of  higher 
speeds.  This  method  of  regulation  is  known  as 
that  by  "commutated  field  circuits." 

On  most  street  cars  there  are  two  motors.  It  Is 
evident  that  with  two  motors  the  commutation 
method  of  control  can  be  still  further  extended 
by  throwing  the  coils  of  the  two  motors  not  only 
into  the  above  combinations  with  the  other  coils 
on  the  same  motors  but  by  throwing  the  coils  ol 
one  motor  into  various  combinations  with  the 
coils  on  the  other.  Thus  in  starting,  all  the  coils 
on  both  meters  would  be  thrown  into  series,  and 
these  in  series  with  the  armature  colls  of 
both  motors, themselves  in  series  with  each  other, 
and  so  by  various  changes  gradually  decreasing 
the  resistance  of  the  field  circuits  until  all  the 
field  coils  in  each  motor  are  in  multiple  with 
each  other,  and  the  two  motors  are  in  multiple 
with  each  other,  which  would  be  the  condition 
for  maximum  speed. 


FACILITIES  FOK  REPLACING  TUBES  IN  THE 
IMPROVED    EOOT  WATER  TUBE    BOILER. 


Terre  Haute,  Ind. — An  electric  railway  has  been 
projected  to  connect  Brazil  and  Terre  Haute. 
Robert  Smith,  of  Terre  Haute,  represents  the  new 
enterprise,  and  has  been  in  the  city  this  week 
pushing  it.  The  right  of  way,  which  has  already 
been  partially  secured,  is  executed  to  Max  Joseph 
and  Robert  Smith,  of  Terre  Haute,  and  is  condi- 
tioned on  a  fifteen  cent  fare  one  way  or  twenty- 
five  cents  round  trip,  less  than  a  cent  a  mile. 


When  a  skilled  designer  produces  a  comDlicated 
machine  he  always  contrives  to  introduce  into 
his  mechanism  a  part  weaker  than  any  of  the 
other  parts.  This  weak  point  is  intentionally  the 
easiest  and  cheapest  part  to  replace,  so  that  in 
case  the  machine  is  put  under  undue  strain 
through  the  disarrangment  of  its  parts,  or 
through  the  catching  of  the  work  which  is  pass- 
ing through  it,  this  weak  part  will  be  the  first  to 
break,  and  then  the  whole  machine,  of  course,  Is 
relieved  of    its    strain,   thus  saving  other    more 


Opening  the  front  doors,  preparing  to  remove  a  package  of 
tithes . 

complicated  and  expensive  parts.     On  this  same 

principle,    the    weakest    part  of  the  water  tube 

boiler  is  found  in  its  tubes,  which  are  the   easiest 

and  cheapest  of  all  parts  to  be   repaired.     In  case 

of  any  trouble  occurring  in  the  boiler,  it  is  found, 

almost  invariably,  to  occur  in  these  tubes;  hence 

the  best  possible   provision  should  be   made   for 

their  quick  and  easy  removal,  and  for  Immediate 

repairs. 

The  improved  Root  boiler  has  received  much 
attention  from  its  makers  in  the  perfecting  of 
this  detail,  and  in  order  to  place  this  Interesting 
process  before  our  readers,  we  reproduce  on  this 
page  a  series  of  ten  photographs  taken  during  the 
different  "steps"  of  this  work,  which  in  connec- 
tion with  the  few  lines  of  descriptive  matter 
beneath  each  cut  will  show  very  clearly  how  it 
is  accomplished  and  how  rapidly  it  is  done. 

Although  the  Root  boiler  is  probably  the  oldest 
of  its  type  and  quite  familiar  to  most  of  our  read- 
ers, some  may  not  be  acquainted  with   the  de- 


Eemoving  the  nuts  from  the  connecting  bends. 

tails  of  its  construction,  and  so  a  few  words  of 
description  may  not  be  amiss,  as  they  may  lead 
to  a  better  understanding  of  the  engravings. 

Two  four-inch  boiler  tubes  are  expanded  into 
a  header  at  each  end,  forming  what  is  termed  a 
package.  These  packages  are  placed  one  upon 
the  other  in  a  regular  arrangement,  so  that  a 
tube  in  any  horizontal  row  stands  directly  over  a 
space  between  two  tubes  in  the  next  horizontal 
row  below  it.  This  places  the  tubes  in  a  staggered 
position  (In  vertical  arrangement),  which  causes 
the  heated  cases  from  the  fire  to  impinge  against 
them,  and  to  be  broken  up  so  as  to  unite  with 
the  air  which  accompanies  them.     This  arrange- 
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meat  also  breaks  all  vertical  lines  of  .io^nts  in  a 
luinner  similar  to  that  of  bricks  In  a  wall,  and 
everyone  knows  that  a  brick  in  the  lower  part  of 
a  wall  can  easily  be  removed  without  disturbing 
the  structure   above  it— and  also  it  can  easily  be 


Handing  down  the  second  connecting  bend.     {Between  this 

operation  and  that  shown  in  the  next  cut,  the 

same  operations  are  perforrhed  at  the 

rear  of  the  boilei\) 

replaced.     It  is  in  this  same  way  the  package  of 
tubes  is  removed  and  replaced  in  this  boiler. 

Directly  opposite  the  tubes  in  the  box-like 
header  an  opening  will  be  seen  (by  referring  to 
the  cuts),  and  when  these  openings  are  not  cov- 
ered the  interiors  of  the  tubes  are  easily  Inspected, 
scraped,  and  cleaned.  The  metal  around  each  of 
these  openings  is  cirefuUy  milled  to  an  exact 
form  and  slz3,  so  as  to  receive  an  elastic  metal 
packing-ring  which   in    lura    receives  the   plug 


Pulling  out  the  package  of  tubes. 
shiped  end  of  the  cover.  This,  when  examined, 
will  be  found  to  be  one  end  of  a  U-shaped  tube, 
which  is  called  a  connecting  bend.  The  ofBce  of 
this  bend  is  to  connect  one  of  the  box-like  head- 
ers in  th5  lower  horlzjntal  row  with  the  header 
Immediately  above  it,  so  that  the  water  and 
steam  will  have  a  channel  of  escape  from  one 
header  to  the  other, — from  the  lowest  headers, 
vertically  up  along    this    channel    into    the    top 


Jiernoving  the  old  package  of  tithes. 
teader,  and  thence  at  the  front  end  into  the  over- 
head drum.  Thus  it  will  be  understood  that  the 
boiler  is  made  up  of  a  number  of  these  vertical 
■connections  (called  sections),  plaied  side  by  side, 
ithus  forming  the  complete  boiler. 

Each   of  the  c:)nneotlng  bends  is  held  up  to  its 


seat  by  four  b^lt^,  two  bolts  to  each  opaning. 
The  ball-shaped  heads  of  these  bolts  are  received 
into  similar  shaped  sockets  in  the  heade/s.  In 
order  to  remove  a  package  of  tubes,  two  connect- 
ing bends  must  be  removed  from  the  front  and 
two  from  the  rear  of  the  same  package;  one  of 
these  connecting  bends,  at  one  end,  of  course, 
connecting  the  header  with  a  header  Immediately 
below  it,  while  the  second  bend  forms  the  con- 
nection to  the  header  above. 

In  the  first  place,  before  removing,  sa,y,  the 
two  front  connecting  bends,  eight  nuts  must  be 
removed,  then  the  bends  are  lifted  out  of  place; 
next  the  eight  bolts  are  removed,  and  then  the 
four  packing  rings  are  taken  out  of  their  seats. 
The  same  operation  is  repeated  at  the  rear,  and 
then  the  package  of  tubes  is  pulled  out  and  the 
new  one  substituted.     Next  comes  the  process  of 


Putting  in  the  ntir  parAa'je  of  tubes. 

putting  the  packing  rings  back,  also  the  bolts, 
the  bends,  and  the  nuts — the  reverse  of  the  pro- 
cess of  removing  them. 

It  will  be  noticed  that  two  tubes  are  required 
to  form  a  package,  and  one  would  naturally  ex- 
claim that  it  is  unfortunate  that  two  tubes  must 
be  removed  when  but  one  may  be  affected. 
Strange  though  it  may  seem,  the  reverse  is  actu- 
ally the  case,  as,  when  the  affected  tube  is 
removed,  the  second  tube  holds  the  headers  their 
exact  distance  apart,  and  therefore  any  boiler 
maker  in  any  boiler  shop  can  easily  and  quickl3' 
expand  the  second  tube  into  its  place  without 
careful  measurement,  and  it  is   bound   to  be  ex- 


Pu  /     /  ft  e    e     J  I  lojeift  hi    back  into  position. 

actly  right.  In  fact,  any  engineer  of  ordinary 
iatelUgence.  who  has  an  expander,  can  put  in  a 
new  tube  with  but  little  trouble.  By  having  an 
extra  package  of  tubes  in  the  boiler  room  the 
reader  will  see  that  in  case  a  repair  is  needed  he 
will  not  have  to  shut  his  plant  down  for  a  pro- 
tracted time— as  such  a  repair  will  not  require 
more  than  two  hours  at  the  outside;  and  when 
the  repair  is  made  the  boiler  will  be  as  good  as 
new,  with  no  patched  or  "cobbled  up"  portions 
about  it.  By  thus  keeping  up  with  the  deterio- 
rati„n  which  occurs  in  everj'  form  of  boiler,  and 
making  Inexpensive  repairs  from  time  to  time, 
the  life  of  the  boiler  is  practically  without  limit. 
It  must  not  b2  thought,  because  such  facilities 
for  repairs  are  provided,  that  "breakdowns"  are 
frequent,  as  this  certainly  Is  not  so,  the  makers 
referring  to  many  who  have  used   this  boiler   for 


years  with  practically  no  repairs  at  all.  By 
dividing  the  water  up  into  small  portions,  as  is 
done  in  water  tube  boilers,  a  maximum  amount 
of  heat  absorbing  surface  Is  obtained,  steam  is 
generated  quickly,   and    safety    from   disastrous 


The  second  man  has  gone  to  the  rear  to  slip  in  t/te  lock  plate 

(which    holds  the  rear  end  of   the  packages  .firmly 

inphtcc).   while  the  man  in  front  is  tapping  the 

front  face  of  the  package  back  flush. 

explosion    is    obtained.     Thus,    by    making    the 

tubes  "the  weakest  point  in  the  machine,"  much 

is  added  to  tlie  safety  of  the    boiler.     In    case    a 

tube  ruptures,  as  the  area  of  the  tube  is  but  little 

larger  than  the  stfety  valve,  the  result  can  be  In 

effect  bat  little  different  from  that  of  the  opening 

of    the    safety    valve — except    only    that    water 

rushes  out  with  the  steam,  generally  extlnguish- 


After  securing  the  two   connecting  bends   in  place  at  the 
rear,  the  same  operation  is  repeated  at  the  front. 

ing  the  fire,  thus  preventing  the   burning   out   of 
an  exposed  empty  boiler. 

Many  steam  users  who  are  obliged  to  use  very 
bad  water,  such  as  salt  water  or  other  waters 
Impregnated  strongly  with  alkalies,  lime,  etc.. 
or  where  steam  Is  generated  from  the  liquids  of 
manufactured  products — which  liquids  are  de- 
structive to  boilers— have  expressed  great  satis- 
faction over  the  performance  of  this  boiler  in 
such  service,  where  any  part  showing  the   slight- 


Closing  the  front    doors,    ready   to  get   up   steam-     7ime 

actually  taken  in  performing  the  whole  operation 

was  forty-eight  minutes. 

est  deterioration  can  be  so  qulcklj-,   easilj',   and 

cheaply  removed  and  replaced. 

It  might  be  well  to  mention  one   point   which 

may  have  presented  itself  to   our  readers,    in  the 

form  of  the  question;    How  are   the   tubes,  when 

inclined    at    the    angle    shown,    prevented  from 

"sliding  down   hill?"     This   is   accomplished  by 
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the  use  of  flat  steel  plates  called  "look  plates," 
which  are  slid  under  lugs  or  tongues  oast  on  all 
of  the  headers,  and  when  in  position,  the  faces 
of  the  rear  headers  are  held  perfectly  flush,  and 
each  lock  pliite  is  found  between  the  face  and 
the  tongue  of  both  an  upper  and  lower  heading 
adjoining.  Thus,  with  all  the  headers  held 
rigidly  in  position  at  the  rear  of  the  boiler,  all 
lengthening  and   shortening  of  the   tubes  takes 


1  know  that  sime  who  dream  of  phenomenal 
speed  will  flad  the  above  flgures  rather  small;  un- 
fortunately, in  the  question  of  transportation  by 
rail  there  are  two  things  equally  important — the 
road  which  does  not  move,  and  the  train  which 
does.  And  if,  theoretically,  trains  caa  be  moved 
at  a  nearly  unlimited  speed,  the  tracks  in- 
structed a  long  time  ago  in  view  of  a  speed  of  50 
kilometers  (Sij  miles)  per  hour,  which  the  most 
sanguine  then  thought  could  not  be  exceeded,  are 
limited  as  to  their   power  of  endurance. 


BOSrON  WATER  BOAKD  ON  ELEOTROLYSIS. 


The  most  Interesting  feature  of  the  recently 
published  report  of  the  Boston  Water  Board  is  a 
statement  by  City  Engineer  Jackson  of  an  investi- 
gation of  the  corrosion  of  pipes  by  electrolysis. 
"During  1893,"  he  states,  "a  number  of  leaks 
in  lead  service  pipes  were  found  which  were 
caused  by  electrolytic  action,  due  to  underground 


FIGS.    1    AND  3.      T  KAIL   CONSTRUCTION   tTSKD   ON    THE     STEEKT  RAILWAY  TRACKS  IN   SPRINGFIELD,    MASS. 


place  at  the  front  end  of  the  boiler,  where  the 
joints  are  easily  seen  by  merely  opening  the  front 
doors. 


RAIL   CONSTRUCnON   IN   SPRINGFIELD, 
MASS. 


We  have  shown  in  former  Issues  various 
methods  of  T  rail  construction  for  paved  streets. 
Two  other  methods,  used  in  SprlngSeld,  Mass., 
are  shown  in  Figs.  1  and  2.  In  one  of  these  the 
space  on  the  flange  side  of  the  rail  is  filled  with 
cement,  concrete  or  asphalt  filling,  while  in  the 
other  the  space  Is  filled  with  vitrified  brick  rest- 
ing at  its  outer  side  upon  the  edge  an  inch  boa,rd 
nailed  firmly  to  the  side  of  the  longltutlonal 
strlngee.  Fig  2  shows  the  two  styles  of  construc- 
tion after  about  one  year's  use  the  concrete  filling 


When  we  shall  have  created  what  the  railroad 
men  call  "the  train  100"— that  Is,  the  train  of  100 
tons— running  for  five  or  six  consecutive  hours  at 
a  speed  of  100  kilometers  (62i  miles)  in  sixty  min- 
utes, then  we  shall  not  be  tar  from  having  realized 
the  ideal,  allowing  for  the  preservation  of  the  act- 
ual outfit. 

No  doubt,  after  what  we  have  witnessed,  the 
Heilmann  locomotive,  which  necessitates  no 
change  in  the  existing  rolling  slock,  will  soon 
realize  that  ideal  and  at  a  minimum  expense. 

Let  me  add  that  the  notes  with  which  I  have 
prepared  this  article  have  been  taken  standing  up 
on  the  locomotive  r  inning  at  a  speed  nf  1,. 300 
meters  (1,430  yards)  per  minute,  and  I  shall  have 
said  all  that  can  be  said  for  a  while  about  this 
marvelous  engine.  Imagined  altogether  by  the 
brain  of  a  good  Frenchman,  built  In  France,  and 
let  us  hope  that,  unlike  the  steamboat  and  so 
many  other  French  Inventions,  the  Heilmann  lo- 
comotive will  not  need  foreign  indorsement  to  be 
finally  adopted. 


PIG.    3.      VITRIFIED   BRICK    PAVEMENT  IN     SPRINGFIELD,    MASS. 


has  enllrelj-  disappeared,  while  the  vitrified  brick 
has  worn  down  to  about  one-half  Its  original 
thickness.  Fig  3  shows  a  T  rail  construction  as 
laid  in  a  street  entirely  paved  with  vitrified  brick, 
as  used  on  Main  Street,  in  Springfield,  Mass. 
The  vitrified  brick  blocks  are  each  7*x3ix2 
inches  and  each  weighs  4i  pounds.  The  method 
of  laying  them  is  clearly  shown  In  the  figure. 
Our  Illustrations  are  reproduced  from  Good  Roads. 


In  the  railroad  game,  the  English  with  Stephen- 
son won  the  first  hand:  Heilmann  has  just  secured 
the  second.  Our  honor  and  our  interest  demand 
that  we  should  not  lose  It. 


GIANT  SAFETY  COLLAR. 


TEST  or  THE  HEILMANN  LOCOMOTIVE. 


Henry  P.  Bellet,  United  States  Consul  at 
Rhelms,  France,  Is  enthusiastic  over  the  Heil- 
mann electric  locomotive.  This  machine,  which 
Is  equipped  with  bjiler,  engine,  dynamo  and 
motors  was  recently  tested,  and  the  United  States 
Consul  thus  sneaks  of  the  results: 

At  eight  diaierent  times  In  two  days  the  electric 
locomotive  has  pulled  with  all  ease  an  ordinary 
train  of  180  tons  over  the  35  kilometers  separating 
Havre  from  Beuzeville-Breauie,  and  on  what  is 
probably  ihe  worst  track  of  the  Western  Railway 
system — that  is  to  say,  under  particularly  unfa- 
vorable circumstances  and  under  a  pouring  rain. 
This  locomotive  of  800-horse  power  which,  ac- 
cording to  tho  predictions  of  "mossbacks,"  would 
never  be  able  to  start,  has,  with  a  speed  of  .58  kil- 
ometers per  hour,  climbed  the  heavy  and  3-league 
long  grade  of  8|  millimeters  situated  between 
Harfleur  and  St  Romaln.  The  start  was  made  so 
easily  that  on  the  fi-st  trip  not  one  of  the  seven- 
teen persons  packed  lu  the  closet  room  at  the  fore 
part  of  the  locomotive,  which  Is  used  by  the  en- 
gineer, had  noticed  that  the  train  had  left  the  sta- 
tion. 

Incompliance  with  the  prearranged  programme, 
the  electric  locomotive  has  successfully,  without 
effort  and  accident,  traveled  at  the  Increasing 
speed  of  65,  70.  80,  95,  and  even  100  kilometers  (40, 
43i,  50,  CO  and  03*  miles)  per  hour. 


The  accompanying  illustrations  show  the  Giant 
safety  collars,  manufactured  by  the  Gouverneur 
Machine  Company  of  Gouverneur,  N.  Y.  These 
collars  are  made  solid  and  split,  as  shown  In  the 
figures.  They  are  chambered  to  avoid  unneces- 
sary weight  upon  the  shaft,  but  this  is  done  in 
such  a  manner  as  to  preserve   full   bearing  sur- 


currents  of  electricity  Induced  by  the  street  rail- 
way system.  The  pipes  were  decomposed  on  the 
exterior  surface,  and  presented  a  pitted  appear- 
ance. Most  of  the  cases  were  discovered  In  the 
Immediate  vicinity  of  the  power  station  of  the 
West  End  Railroad  Company,  where  the  quantity 
of  current  is  naturally  largest.  As  the  use  of 
electricity  for  motor  power  Is  constantly  increas- 
ing, and  as  the  destruction  of  our  water  mains 
and  services  would  b3  of  incalculable  injury  to 
our  city,  an  investigation  has  been  begun  into  the 
causes  and  extent  of  the  difficulty,  with  the  view 
of  taking  the  necessary  measures  to  preserve  the 
pipes,  both  lead  and  Iron,  from  further  injury. 

"This  investigation  was  placed  In  the  hands  of 
Stone  &  Webster,  electrical  engineers,  and  the  re- 
sult of  their  preliminary  study  Indicate  that  de- 
composition of  the  pipes  is  going  on,  but  that, 
generally,  it  may  not  be  apparent  for  some  years. 

"The  cases  which  have  so  far  baen  discovered 
have  been  where  the  quantity  of  electricity  in 
the  ground  was  large;  but  we  have  no  proof  that 
the  same  action  Is  not  taking  place  more  slowly 
all  over  the  city.  The  Investigations  show  that 
there  Is  a  constant  current  of  electricity  flowing 
through  the  earth  toward  the  power  station,  and 
that  the  Intensity  of  the  current  varies  continually 
with  the  amount  of  power  used.  As  these  cur- 
rents must  unavoidably  pass  Into  and  out  of  the 
water  pipes  by  way  of  the  earth,  and  as  electro- 
lytic action  follows  In  a  greater  or  less  degree,  It 
is  more  than  probable  that  the  gradual  decompo- 
sition of  our  pipes  Is  taking  place. 

"Whether  this  corrosion  of  decomposition  is 
sufficient  to  seriously  affect  the  pipe  system  has 
not  yet  been  determined,  and  I  recommend  that 
the  Investigations  be  continued  during  the  pres- 
ent year.  I  would  also  recommend  that  test  pits 
be  dug  for  the  examination  of  the  pipes  In  dlft'er- 
ent  parts    of   the    city,  particularly  in    the   im- 
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SPLIT  CLOSED 


faces  at  each  end.  The  split  collars  have  a  hinge 
joint  and  may  be  put  upon  the  shaft  in  a  space 
equal  to  their  length.  When  in  place,  the  set 
screw  that  holds  the  collar  also  secures  It  In  posi- 
tion on  the  shaft.  No  belts  are  used  and  the  set 
screw-heads  do  not  project  above  the  surface. 
Manufacturers  claim  that  they  contain  material 
sufficient  to  give  the  necessary  strength  where 
this  Is  required,  useless  weight  being  avoided. 


mediate  vicinity  of  the  West  End  power  station, 
and  If  evidence  of  corrosion  of  the  pipes  Is  dis- 
covered I  would  recommend  that  the  pipes  be 
drained  by  means  of  heavy  copper  conductors 
connected  with  the  power  station." 

The  report  of  Stone  &  Webster  gives   the  sum- 
mary: 

It  seems    *    *    -»    *    that  the  direct  evidence 
is  good,  although  not  yet  ample;    that  Injury  has 
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been  wrought  upon  iron  and  lead  pipes  burled  in 
the  earth;  this  Injury  .being  the  direct  result  of 
corrosion  arising  from  the  passage  of  the  return 
currents  of  an  electric  street  railway  into  or  out 
of  the  pipes. 

It  seems  further  to  be  almost  Incontestably 
shown  that  the  underground  conditions  in  Boston 
are  such  that  electric  currents,  presumably  of 
considerable  magnitude,  pass  Into  and  out  of  the 
pipes  by  wav  of  the  earth,  and  with  the  unavoida- 
ble accompa'nlment  of  electrolysis  and  corrosion. 

It  remains  to  be  shown  whether  this  corrosion 
Is  or  is  not,  under  e.xisting  conditions,  a  serious 
factor  In  lessening  the  life  of  the  piping  system 
as  a  whole  or  of  any  part  of  it  in  particular. 

Upon  this  most  important  subject  we  feel  that 
the  points  previously  made  in  thl5  report  would 
certainly  not  warrant  a  hopeful  view.  They 
would  rather  Incline  one  toward  the  opinion  that 
serious  corrosion  may  be  now  proceeding;  but  we 
must  strongly  call  attention  to  the  tact  that  it 
has  been  impossible,  thus  far,  to  acquire  suffi- 
cient reliable  information   to  warrant  a  decision. 

The  matter  Is  under  further  iuvestlgation. 

As  to  the  remedy,  it  is  clear,  of  course,  "that 
were  the  return  railway  circuit  to  be  confined  to 
channels  provided  for  it,  the  trouble  would  cease. 
This  It  is  Impossible  to  do  with  a  railway  system 
In  which  the  cars  give  up  their  return  current  to 
the  uninsulated  rails  as  now.  However  good  the 
conductivity  of  the  copper  return  lines  provided, 
the  current  will  divide  between  them  and  the 
earth,  the  fraction  going  back  by  earth  being  to 
that  going  back  by  the  copper  lines  as  the  earth 
conductivity  is  to  that  of  the  lines.  Now,  the 
earth  conductivity  Is  at  least  fairly  good,  so  that 
the  amount  of  copper  required  In  returns  becomes 
enormous  to  reduce  the  earth  currents  to  small 
amounts.  Railway  systems  which  do  not  ground 
the  return  have  not  proved  successful  for  various 
reasons. 

To  remove  the  difficulty  with  telephone  cables, 
the  New  England  Telephone  A:  Telegraph  Com- 
pany has  laid  a  special  copper  return  along  the 
affected  part  of  the  cable,  and  thence  by  a  heavy 
overhead  line  back  to  to  the  power  house.  This, 
t.jgether  with  the  practice  by  the  West  End 
Street  Railway  Company  of  making  the  trolley 
positive,  has  proved  largely  successful. 

It  Is  feasible  because  the  number  of  these  cases 
to  oe  dealt  with  Is  comparatively  small,  so  that 
the  expense  is  not  intolerable. 

A  similar  suggestion  respecting  certain  portions 
of  the  water  main  system  was  offered  by  us  in 
Februarv,  1893. 

The  larger  and  better  dlstrlbuied  such  a  system 
of  special  copper  return  from  the  water  pipes  Is, 
the  less  danger  from  electrolysis;  but  the  great 
outlay  for  copper  involved  is  prohibitive  beyond  a 
certain  limit.  Whether  within  this  limit  the 
electrolysis  can  be  reduced  to  an  unimportant 
amount  is  by  no  means  yet  demonstrated.  The 
data  are  still  so  Incomplete  as  not  to  warrant  a 
positive  inference. 

The  water  commissioners  stale  that  many 
other  cities  throughout  the  country  are  experi- 
encing the  same  dilllculty,  and,  as  it  is  a  subject 
of  great  lmp<jrtance,  they  propose  to  continue  the 
investigation  with  the  purpose  of  finding  the  best 
meaoH  of  preventing  the  corrosion  which,  al- 
though slow  In  Us  action.  Is  nevertheless  sure  In 
lime  lo  cause  serious  trouble  to  the  water  supply 
pipe  syalcm. 


Comments  and  Views  of  Oontemporarlee. 


I5iioOKi,v.s  Thdixky  Svhtb.m.— The  trolley  sys- 
tem commands  the  local  transit  situation.  The 
Increase  In  iradlc  on  the  electric  lines  surpasses 
the  m'M  extraordinary  expectations  of  the  man- 
aKeroenl.  The  crowding  of  the  cars  Is  not  con- 
fined U)  lh<:  89-calle'l  "rush"  hours,  when  passin- 
Ken  are  going  to  and  from  their  business.  It  Is 
particularly  noticeable  In  the  forenoon,  <lwrlng 
the  lime  mrl  apart  for  shopping.  Along  I'"'ulton 
slrcel  and  Klalbiish  avenue,  In  the  retail  dry 
K'io'Ik  dl<ilrlcl,  It  U  not  unusual  to  sec  seventy  or 
«;l(fhly  cars  »o  clow  tfigelher  that  they  resemble  a 
"vill'l"  train.  The  demand  for  seals  is  so  heavy 
that  the  rolllOK  sl</ck  Id  use  Hiipplles  It  InHuHI- 
clenlly.  At  Ihe  presi'nl  rate  of  rlevelopmenl  the 
radroa'I  companl'-D  will  have  to  largely  Increase 
Ihi-  niimlj^r  of  cars.  The  railroad  managers, 
while  <;);t'OdlnK  llieir  lined,  could  |ir<ilUulily  pro- 
vide Iheir  patrons  wllh  n  few  needed  Improve- 
tncou.  One  of  Iheso  would  be  a  now  plan  of  con- 
otfieil'in  fir  ofF<-n  <;ftr(.  The  prcwnl  open  car  In 
I  rrtenl  of  dlscomforl,  If  not  of 

:.     The  iM-nU   are   Uio    wide 
;...  .1  narrow  for  six.    When  the 

Iraft  ir"   packed    with  sweltering 

and  ;••  uiily.     The    women    are   the 

chief  *oiIe»<!(it,     Heidom    one    emerges    from  the 
criifh  witlioul  a  crumpled  coslumc  and  a  rullled 


temper.  The  railroad  managers  could  Introduce 
a  highly  useful  reform  in  this  respect. — New  York 
Timig. 

Wn.\T  THE  Tkollet  Accomplished  in  Balti- 
more.— The  people  who  had  been  discussing  rapid 
transit  for  years  In  a  desultory  and  theoretical 
fashion  had  their  vague  dreams  translated  into 
action  in  an  almost  inconceivably  short  space  of 
time.  Line  after  line  of  railway  was  provided 
with  trolley  or  cable,  and  extended  or  furnished 
with  branches  reaching  to  the  remotest  hamlets. 
The  vacant  lots  In  the  city  were  rapidly  covered 
with  comfortable  residences,  and  the  suburbs 
dotted  in  every  direction  with  beautiful  villas  and 
cottages.  Even  to  those  accustomed  to  moving 
about  the  city  and  observing  the  improvements,  a 
ride  on  any  one  of  the  numerous  rapid  transit 
lines  which  have  resulted  from  Mr.  Hambleton's 
initiative  will  be  a  genuine  surprise.  The  city 
seems  to  have  made  a  great  leap  forward,  which, 
under  the  old  conditions,  would  not  have  been 
possible  in  a  generation.  The  entire  city  appeared 
to  assume  a  more  progressive  spirit  with  the  first 
car  that  glided  over  the  line;  men  moved  more 
rapidly,  and  their  minds  and  energies  appeared  to 
be  correspondingly  qaiokeTied.—Battimofe  Ameri- 
can. 

Street  Railway  Accidents  — So  long  as 
human  nature  remains  unchanged  it  can  be  safel3' 
assumed  that  some  carelessness  will  be  exhibited 
on  the  part  of  railway  employes  as  well  as  of 
pedestrians,  and  that  there  will  be  persons  struck 
down  by  the  swiftly  propelled  vehicles.  So  such 
accidents  might  be  considered  as  certain  to  occur 
on  a  surface  track  and  It  is  the  part  of  philan- 
thropy and  the  duty  of  public  authorities  and  of 
railway  officials  to  adopt  means  to  reduce  the 
fatality  to  the  minimum.  First,  railway  compa- 
nies should  by  their  discipline  eliminate  as  much 
of  the  element  of  carelessness  as  possible,  so  far 
as  their  employes  are  concerned,  and  thus  dimin- 
ish the  number  of  accidents.  Then,  if  any  device 
has  been  produced  which  will  remove  any  of  the 
dangers  of  such  accidents  it  Is  clearly  the  duty  of 
railway  companies  to  adopt  It. —  Wasliington  Star. 

Carrying  Intoxicated  Persons. — Intoxi- 
cated men  are  permitted  in  cars  where 
sober  men,  as  well  as  women  and  children 
are  compelled  to  ride.  Scenes  of  the  most  dis- 
gusting nature  are  not  infrequently  witnessed  as 
the  result  of  this  practice,  and  which  amounts  to 
an  outrage  on  the  decent  portion  of  the  traveling 
public.  Railway  companies  incur  no  risks  what- 
ever in  refusing  to  carrj'  filthy,  drunken  and  111- 
behaved  people.  Strict  orders  should  be  Issued  to 
conductors  on  all  street  railways  to  refuse  to 
carry  drunken  men.  Such  a  policy  is  no  more 
than  justice  to  the  decent  portion  of  the  traveling 
community. —  (S't7'a/ito«  (Pa  )  Mepublic. 


NEW  ENGLAND  NOTES. 


{From  Oar  Special  Boston  Correspondeni.) 

Equipment  in  East  Boston, — At  last  the  West 
End  railroad  has  reached  that  point  where  It  can 
begin  to  et|uip  with  electric  apparatus  the  street 
railway  system  owned  and  operated  by  it  In  East 
Boston.  At  present  there  is  not  a  single  car  run 
by  electricity  on  Noddle  Island,  as  that  part  of 
the  cilv  is  familiarly  called,  yet  this  section  has 
40,00(1  "inhabitants.  Up  to  date  the  West  End 
company  has  had  all  it  could  take  care  of  in 
equipping  the  rest  of  its  extensive  system.  That 
being  accomplished,  in  response  to  repealed  de- 
mands by  the  traveling  public  in  the  Island  ward, 
the  company  has  determined  to  change  over  to 
electricity,  even  though  the  cost  will  be  enormous. 
Of  course  a  big  jiower  station  will  have  to  be 
erected,  and  a  suitable  looatioi  Is  now  being 
sought  for.  That  decided  upon  work  will  pro- 
ceed forlhwilh,  find  wllh  the  admirable  oon- 
stnicllng  faclllllcH  at  Its  ccjmniand,  the  West 
lOnd  company  will,  wllhoul  doubl,  push  conslruc- 
llon  rapidly,  so  iis  to  have  the  new  order  of 
things  compli:le  before  snow  falls  next  winter. 

CoNTKsT  WiTir  Till.;  (Ji.i)  Cot.oNY. — Kor  some 
time  past  there  has  been  a  bitter  light  In  progress 
between  the  Old  (,'oluny  Kullroad  Company  and 
the  Rockland  iV,  Abliiglon  Slri.'cl  Rullniid  Cniii- 
pany.  There  was  quite  a  riol  .sometime  ago  be- 
tween the  employes  of  the  two  oompiuiii'S,  llie 
steam  railway  people  trying  to  prevent  the  elec- 
tric company  from  laving  lis  tracks  across  the 
sleam  road  at  grade,  Tlie  courls  decided  In  favor 
of  llie  electric  road.  Now  llie  .siipremi'  court  has 
given  its  fh'ClKlon  ugalnsl  llie  Old  (lnlnny  t;inii- 
pany  In  .i  dliren-nt  suit.  This  cotn|iiiny  iimuglil 
a  bill  In  equity  for  an  order  of  court  to  compel 
the  Hlreel  railway  company  to  conslrucl  and 
operate  lis  electric  railway  across  lli"  sleam 
trucks  at  North  Avenue,  Al^ingUm,  wllh  Hiillalil'* 
signals,  safeguards  and  appliances.  Tin:  court 
has  Just  dismissed  this  bill,  holding  that  It  has  rm 
power  to  determine  the  manner  In  which  the 
Hlrei'l  railway  company  ahull  cross  the  tracks  of 
ihe  railroad  company. 


Monthly  Sthjiet  Railway  Dinner, — The 
meeting  of  the  Massachusetts  Street  Railway 
Association  was  held  at  Young's  Hotel  last  Thurs- 
day evening,  Col,  J,  H,  Cunningham,  president, 
being  in  the  chair.  There  were  about  30  mem- 
bers present.  After  dinner  two  Interesting  papers 
were  read  by  members  on  "the  best  method  of 
overhead  construction  for  electric  railways." 

Permission  to  Lease. — The  Massachusetts  state 
legislature  has  ordered  the. bill  to  a  third  reading 
that  authorizes  the  Lynn  &  Boston  Railroad  Com- 
pany to  lease  the  Boston  &  Revere  Electric  Street 
Railway,  and  to  increase  its  capital  stock. 


FINANCIAL  DEPARTMENT. 


Eastern  Stock  and  Bond  Market. 


iFrom  Our  Wall  Street  Correspoiideiit.) 
A  Declining  Market. — With  a  stock  market 
that  has  been  continually  declining  for  the  past 
three  weeks,  it  Is  not  surprising  that  there  should 
be  a  slackening  off  in  the  demand  for  investment 
securities.  This  feature  of  the  financial  situation 
Is  rellecled  in  the  narrowing  of  the  bond  market, 
where  transactions  have  fallen  off  half,  thereby 
fully  demonstrating  the  lessened  Interest  invest- 
ors are  taking  in  the  market  for  securities.  That 
the  dealings  in  street  railway  shares  and  mort- 
gages have  not  fallen  off  to  a  proportionate  ex- 
tent is  but  another  evidence  of  the  favor  which 
these  securities  have  found  in  investors'  eyes. 

Third  Avenue  Railroad  Shares  are  at  pres- 
ent occupying  a  position  of  unusual  prominence 
in  Wall  street  in  connection  with  an  attack  made 
in  the  general  stock  market  on  Manhattan  ele- 
vated railway  slock,  based  on  the  inroad  that  has 
been  made  on  the  elevated  road's  receipts  as  a  re- 
sult of  the  introduction  of  the  cable  system  on 
Third  avenue.  Wall  street  has  been  flooded  with 
figures  and  statements  emanating  from  sources 
openly  bearish  on  Manhattan  that  are  altogether 
in  the  Third  avenue  road's  favor,  but  the  argu- 
ments presented  are  none  the  less  reliable  by 
reason  of  the  bias  marking  them.  It  cannot  be 
doubted  that  the  transfer  system  adopted  by  the 
Third  avenue  and  One  Hundred  and  Twenty-fifth 
street  cable  lines,  whereby  a  laboring  man  can 
now  ride  from  Tenth  avenue  and  One  Hundred 
and  Eightieth  street  to  City  Hall  for  one  fare  has 
been  a  source  of  much  loss  to  other  roads,  both 
surface  and  elevated.  The  two  cable  lines  are 
now  running  250  cars  which  turn  in  an  average  of 
$40  per  day  each,  or  $10,000,  an  Increase  of  $4,000 
or  80,000  fares  a  day  since  the  Introduction  of  the 
cable  on  Third  avenue.  More  than  one-half  of 
this  increase  comes  from  the  Manhattan  com- 
pany;  the  balance  is  a  loss  to  the  Second  and  Mad- 
ison avenue  lines.  One  of  the  surest  ways  of 
computing  a  corporation's  money-making  ability 
Is  an  Insight  into  its  bank  account.  It  is  stated 
that  the  deposits  of  the  Third  Avenue  Railroad 
Company  with  the  National  Park  Bank  have,  so 
far  as  this  year  has  progressed,  been  double 
the  amount  left  with  the  bank  for  the  same  time 
last  year.  The  confidence  of  the  management  in 
the  profitable  character  of  the  road  is  evidenced 
by  a  wager  just  made  bj' one  of  the  directors  to 
the  effect  that  the  stock  will  continue  for  the  year 
to  pay  4  per  cent,  quarterly  dividends.  Recent 
earnings  seem  to  bear  out  Ihls  director's 
prophecies.  For  instance,  for  ihc  quarter  ending 
March  31,  gross  f  arnlugs  were  $;!,S,"),.").SS,  an  in- 
crease of  $  I2,;V.IS,  and  net  earnings  were  $i:!'3,320, 
an  Increase  of  $20,100  over  thecorrespondlng  quar- 
ter in  LSI):!.  'L'he  successful  competition  with  the 
elevated  road,  the  declaration  of  four  per  cent, 
dividends  and  the  other  encouraging  features  have 
sent  Third  avenue  slock  up  Iwo  or  three  points, 
and  Ills  now  held  at  1S2.1,  which  Isn't  over  high 
for  a  10  per  cent,  slock.  In  view  of  the  Interest 
at  present  attaching  to  this  slock,  11  Is  well  lo 
Iiresent  herewith  a  copy  of  the  general  balance 
sheet  made  upim  March  31,  Assets  are  computed 
as  follows;  Cost  of  road  and  eiiuipmenl,  *,"i,,S,'i;i,- 
'/ 12;  stocks  and  bonds,  $!,'">, 000;  other  permanent 
Impriivemenls,  $0  ,s:i,'i,7,S(i;  cash  on  hand  $1  I,"i,lil2; 
lolal  assets,  $12,H4i),():iO  Liabilities  llgun'  up  In 
Ihl.s  fashion:  Capital  stock,  $7,000,000;  funded 
debt,  .♦,'1,000,0110;  loans,  bilU  payable  and 
miirlgages,  $;"!  lii.OOll;  Interest  on  funded  debt,  $02,- 
,10(1;  dui'  for  wages  and  supjilles,  $22,:!l!8;  due  In- 
dividuals, «II'2,(WII;  total,  *I2,S  I'.I.ChJO, 

OTMicn  Nkw  York  Sharks.  —So  much  allenllon 
has  bi!en  diverted  lo  Ihls  oiu:  slock,  that  the 
other  street  r.iilroads  In  this  city  have  been 
practically  neglected.  Second  avenue  shares 
have  held  strong  on  the  jirospecls  iiO'Mlloned 
herein  lasl  werk  III  a  purchase  by  an  outside  In- 
Irresl,  hut  iiiilhhig  dellnlle  has  been  developed. 
'I'hc'  HtoeK  will,  howi'ver,  hear  watching.  All  the 
Iractlon  eompanleH  report  increased  business  and 
iruMIe  c|. ■spile  the  dull  llm 'S,  It  la  likely  thai 
inajiy  cd'  the  New  York  Oily  lines  may  have  a 
suhslanllal  boom  In  the  near  future  when  the   re- 
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suits  of  the  contemplated  trials  of  the  under- 
groand  trolley  oa  the  Sicood  and  proposed  Lenox 
avenue  lines  are  definitely  known.  In  the  mean- 
time quotations  hold  with  a  firmness  very  grati- 
fying to  officials  and  interested  holders  of  stock. 

Long  Island  Traction  continues  weak.  De- 
spite denials  by  officials,  their  report  still  holds 
ground  that  a  further  issui  of  somj  .$3,030,000 
second  mortgage  bsnds  for  improvem  mts  and  new 
equipments  is  contemplated.  Then,  too,  the  un- 
favorable e.xhibit  made  by  the  statement  of  earn- 
ings for  the  March  31  quarter  has  had  a  depressing 
effect  on  the  stock.  Tne  road  failed  to  earn  its 
fi.fed  charges  for  the  quarter  by  $153, G8t,  interest 
charges,  rentals  and  taxes  calling  for  $444,455, 
while  the  total  net  income  for  the  quarter  was 
only  $285,771.  The  whole  trouble  lies  in  the  un- 
called for  large  expenses.  The  cost  of  operation, 
including  taxes,  was  84.7  per  cent,  of  gross  earn- 
ings; this  is  enough  to  swamp  any  corporation. 
Tne  officials  feel  that  some  explanation  of  this  ex- 
traordinary state  of  affairs  is  due  security  holders, 
and  President  Lewis  has  made  a  statement  en- 
deavoring to  account  for  the  losses  in  revenue. 
He  says  that  the  company  has  lost  in  interest  on 
idle  property,  attending  the  conversion  of  the  lines 
into  an  electric  road,  something  like  $100,000.  It 
had  lost  about  .f  160.000  from  the  depression  in 
business  and  about  .$7.5,003  more  from  the  exten- 
sion of  the  elevated  line  into  South  Brooklyn.  In 
all  the  company  had  lost  over  $350,000.  Since 
April,  however,  receipts  have  improved,  and 
President  Lewis  estimated  that  the  year  ending 
June  30  will  show  a  profit  of  $179,184.  This  is 
rather  bold  calculation  as  it  is  based  altogether  on 
what  the  present  quarter  alone  will  produce. 
When  the  present  situation,  where  in  one  quarter 
alone  a  deficit  of  over  $158,500  is  accumulated,  la 
compared  with  the  glowin?  prospectus  issued  a 
year  ago  when  the  property  was  floated  wherein 
a  sure  dividend  of  2i  per  cent,  on  the  $30,000,000 
Long  Island  Traction  stock  is  figurad,  there  is  no 
wonder  that  steady  liquidation  continues.  For 
the  three  quarters  of  the  year,  the  oompmy  has 
earned  $37,352  on  $30,000,000  stock.  It  is  now 
quoted  at  14  bid. 

PHtLiDELPHti.    AND   METROPOLITAN     TRACTION 

Stocks  hold  very  firm  on  the  continued  increases 
In  earnings  that  are  reported,  Messrs.  Widener 
and  Elklns  have  determined,  however,  not  to  give 
any  more  statements  of  profits  to  bankers  and 
brokers,  because  the  figures  find  their  way  into 
print,  and  to  this  the  traction  magnates  object 
because  of  the  adverse  criticism  sometimes  made 
by  financial  experts.  Figures  on  hand,  however, 
show  that  between  May  1  and  10  the  average 
dally  increase  of  the  Philadelphia  Traction  Com- 
pany was  $1,331  and  of  the  Metropolitan  Traction 
$619  per  day,  both  these  dally  Increases  being 
ahead  of  the  estimates  made  by  the  management. 
On  the  other  hand  the  returns  of  the  Baltimore 
Traction  for  the  same  period  are  less  encouraging, 
showing,  as  they  do,  a  daily  decrease  ranging 
from  $109  to  $802  a  day,  or  an  average  of  $469. 
This  decrease  is  in  gross,  however;  a  saving  in 
operating  expenses  is  expected  to  more  than  off- 
set these  losses. 

Paying  for  the  Franchise. — Apropos  of  the 
Metropolitan  Traction  Company  it  is  noted  in 
this  city  that  It  has  not  yet  paid  to  the  city  the 
$150,000  which  it  agreed  to  when  its  Broadway 
line  was  completed.  The  comptroller  of  the  city 
of  New  York  has  demanded  tht  money,  but  the 
company  refuses  to  pay  on  the  contention  that,  as 
the  small  loop  from  Bowling  Green  to  South 
Ferry  along  Whitehall  and  State  streets  is  hardly 
in  running  order,  the  entire  road  was  not  com- 
pleted. Cars  are  now  running  around  thelocp, 
however,  and  the  company  will  be  obliged  to  set- 
tle up. 


Financial  Notes. 


West  End  Dividend. — The  directors  of  the  West 
End  Street  Railway  Co.,  Boston,  have  declared  a 
semi-annual  dividend  of  4  per  cent  on  the  pre- 
ferred stock  and  3  per  cent,  on  the  common  stock, 
payable  July  3,  to  stockholders  of  record  at  close 
of  business  June  9.  Books  close  June  9  and  re- 
open June  35.  The  directors  passed  a  resolution 
that  in  order  to  conform  to  the  fiscal  year  of  the 
company  the  dividends  on  the  common  stock 
should  be  paid  October  and  April,  instead  of  July 
and  January.  Consequently  the  next  dividend  on 
the  common  stock,  if  any  is  declared,  will  be  for 
the  three  months  ending  September  30.  There- 
after It  will  be  in  semi-annual  periods.  The  div- 
idends on  the  preferred  stock  which  are  charged 
every  month  in  expense  account,  remain  as  at 
present.  The  company  has  supplied  its  employes 
burned  out  by  the  Roxbury  fire  (23  married  men 
with  68  children),  with  complete  household  out- 
fits, groceries,  etc. 

Pittsburg  Traction. — The  annual  report  of  the 
Pittsburg,    Allegheny    &    Manchester     Traction 


Company  states  that  bonds  and  stock  of  the  cor- 
poration have  been  issued  to  the  limit  provided 
by  the  charter,  and  that  receipts,  which  showed 
a  considerable  falling  otf  in  consequence  of  the 
financial  depression,  are  nDw  abaut  where  they 
stood  at  this  time  last  year,  and  are  steadily  and 
rapidly  increasing.  The  gross  receipts  for  the 
company's  fiscal  year  were  $450  913.97;  operating 
expenses  and  fixed  charges,  .$361,146.71.  The 
dividends  paid  since  the  inception  of  the  company 
to  the  present  time  aggregite$257,U0  56;  the  net 
earnings  for  the  same  period  were  $396,760  34, 
leaving  a  balance  to  the  credit  of  profit  and  loss 
of  $39,849.68.  The  cash  on  hand  April  30,  1894, 
was  $45,889.02,  and  it  has  been  increased  mate- 
rially since. 

Oakland,  Cal. — Suit  has  been  brought  against  the 
Fruitviiie  &  Highland  Park  Riiiroad  by  the  Cali- 
fornia Safe  Deposit  &  Trust  Company  for  ihe  fore- 
closure of  a  mDrtgige  for  $200,0  JO  of  the  bjnds  of 
the  road,  which  the  Trust  Company  guaranteed 
in  April,  1893,  taking  as  security  a  mortgage  on 
the  entire  plant,  including  right  of  way,  rolling 
stock,  etc.  The  Hlshiand  Park  road  runs  fr  >m 
Brooklyn  station  to  Highland  Park  in  Eist  Oak- 
land, a  distance  of  about  two  miles.  The  road 
was  a  horse  line  up  to  two  years  ago,  when  the 
power  was  changed  to  electricity. 

Buffalo  Railway  Tompany. — The  earnings  of  the 
Buffalo  Railway  Company  for  April  make  a  very 
favorable  showing.  In  that  the  management, 
while  increasing  gross  earnings,  also  succeeded  in 
largely  decreasing  operating  expenses.  Gross 
earnings  aggregated  $120,593,  against  $117,083  for 
the  same  month  last  year,  an  increase  of  $3,509, 
while  operating  expenses  were  $67,175,  a  decrease 
of  $6,044  as  compared  with  the  same  month  In 
1893.  The  net  result  was  $53,416,  against  $43,863 
for  April  1893,  an  Increase  of  $9,554. 

Philadelphia  Traction.— The  directors  of  the  Phil- 
adelphia Traction  Company,  at  a  meeting  held 
this  week,  adopted  a  resolution  providing  for  an 
additional  issue  of  stock  not  to  exceed  100,000 
shares  at  par,  $50.  The  proportion  at  which  the 
new  stock  is  to  be  allotted  to  stockholders  was  not 
decided,  but  as  there  are  already  300,000  shares 
outstanding  it  is  quite  probable  the  offer  will  be 
one  share  of  new  stock  for  every  two  shares  of 
old.  The  stockholders  will  vote  upon  the  new 
issue  June  16  next. 

New  General  Electric  Directors. — The  General  Elec- 
tric directors  have  elected  Robert  Treat  Paine, 
3d,  and  Gordon  Abbott,  both  of  Boston,  as  direc- 
tors to  fill  the  two  new  seats  created  by  the  stock- 
holders at  their  annual  meeting.  The  old  officers 
were  elected  with  the  exception  of  M,  F.  West- 
over,  who  was  chosen  secretary,  as  previously  an- 
nounced. The  directors  discussed  the  matter  of 
the  impairment  of  the  capital  stock,  and  referred 
It  to  the  executive  committee. 

Brooklyn  Traction. — Gross  earnings  of  the  Brook- 
lyn Traction  Company  for  April  aggregated  $75,- 
095  64,  an  increase  over  the  same  month  last  year 
of  $11,003,08,  or  17  per  cent.  As  operating  ex- 
penses were  $,50,431.46,  the  profit  from  operating 
the  road  in  April  was.  therefore,  $24,664.18,  to 
which  should  be  added  $3,375  receipts  from  other 
sources,  making  the  total  net  earnings  $28,039.18, 
a  large  increase  over  the  same  period  in  1893. 

General  Electric  Railway  Business  —The  Boston 
News  Bureau  says:  "An  officer  of  the  General 
Electric  says:  Electrical  matters  are  quieter  in 
the  West  than  East.  The  principal  demand  Is 
from  street  railways.  General  Electric  has  on 
hand  orders  for  800  motors  with  prices  from  25  to 
30  per  cent,  lower  than  a  year  ago:  offset.  In  part, 
by  lower  wages  and  cheaper  material.  Low  prices 
have  stimulated  the  demand." 

Scranton  Traction. — Below  is  given  an  outline  of 
the  operations  of  the  Scranton  Traction  Company 
for  the  month  of  April: 

ITEMS.  .  1894.         1893.  Difference. 

Gross  earnings $18,813  69  $15,316.91    Increase.  .$3,498.78 

Operating  expenses.  11,443.16     9,784.76    Increase.  ..1,6.=)7. 40 

Ketearnings $7,371.63    $5,532.15    Increase.. $1,839.38 

Heald  &  Holliday,  of  Ironton,  O.,  have  secured  a 
ten  mile  electric  or  steam  dummy  franchise  in 
Adams  County,  O.,  and  are  now  forming  a  com- 
pany to  build  and  operate  the  road.  It  is  one  of 
the  most  favorable  situations  in  the  state.  West 
Union  being  the  only  county  seat  In  Ohio  not  on  a 
railroad. 

It  Is  understood  that  since  May  1  the  earnings 
of  the  company  have  continued  to  maintain  the 
same  relative  increase,  and  the  outlook  for  their 
further  Increase  Is  excellent,  especially  during  the 
summer  months,  when  the  volume  of  travel  ex- 
pands in  its  territory. 

Newton  Street  Railway  Company. — A  director  of 
Newton  Street  Railway  Company  says  that  the  2 
per  cent,  dividend  paid  last  month  was  paid  from 
borrowed  money.  Earnings  of  the  road  at  the 
present  time  are  about  10  per  cent,  less  than  a 
year  ago. 


The  Bridgeport  Traction  Company,  of  Bridgeport, 
Conn  ,  has  sold  to  Redmond,  Kerr  &  Co.,  New 
York,  $1,300,000  first  mortgage  bonds  and  with 
the  proceeds  will  equip  Its  entire  system  with 
electricity. 


NEWS   OF   THE   WEEK. 


Philadelphia  Pa. — An  additional  car  shed  is  being 
built  at  the  Ridge  Avenue  Line's  depot.  It  will 
be  very  large,  and  Is  Intended  to  accommodate  the 
trolley  cars  of  the  York  and  Dauphin  streets  and 
Eighteenth  and  Twentieth  streets  lines.  The 
Eighteenth  and  Twentieth  streets  cars  will  reach 
their  new  depot  on  York  and  Dauphin  streets. 
Another  pDwer  station  will  be  constructed  at  the 
same  pDlnt  to  operate  the  Mtuayunk  branch  of 
the  Ridge  Avenue  line,  the  York  and  Dauphin 
streets,  Germantown  branch,  part  of  the  Eigh- 
teenth and  Twentieth  streets,  and  other  lines 
which  will  probably  be  constructed  In  the  future. 
It  will  be  143  by  93  feet  in  dimension,  and  the  con- 
tract for  its  construction  has  been  awarded  to 
Samuel  Hart  &  Sons.  The  station  will  contain 
three  750  horse  p^wer  Westlnghouse  generators 
directly  connected  to  WetheriU  Cjrllsj  engines. 

Philadelphia.  Pa. — The  Diamond  Street  Passenger 
Railway  Company,  which  was  granted  a  charter 
last  week  has  elected  Henry  C.  Moore  president. 
Mr.  Moore  is  president  of  the  People's  Passenger 
Railway  Company,  with  which  corporation  the 
new  Diamond  street  company  is  affiliated.  An 
ordinance  has  been  introduced  in  Common  Coun- 
cil granting  the  new  company  permission  to  lay 
double  tracks  on  Diamond  street,  from  Twenty- 
second  to  Thirty-third  street,  the  route  covered 
by  the  charter.  The  new  road  is  intended  to  give 
the  Norrls  street  and  Susquehanna  avenue  branch 
of  the  People's  system,  which  now  runs  to  Twenty- 
second  street,  entrance  to  Fairmouat  Park. 

Sleubenville,  0. — The  Sprague  Electric  Riilway 
&  Motor  Company  has  brought  suit  against  Orson 
Adams,  G.  M.  Spier,  Jr.,  James  and  Thornton  N. 
Mottley,  Maurice  B.  Flynn's  estate,  Richard  S. 
Newcomber's  estate,  S.  T.  Dunham  of  New  York 
city,  stockholders  In  the  SteubenvlUe  Street  Rail- 
way Company  and  five  Steubenville  stockholders 
who  hold  one  share  each.  It  asks  for  a  receiver 
and  that  the  street  railway  be  declared  Insolvent, 
that  its  afl:d,irs  be  wound  up  for  the  benefit  of 
creditors  and  that  unpaid  stock  be  paid  In.  It  is 
alleged  that  there  is  a  mortgage  of  $70,000  on  the 
stock  equipment  and  that  the  sam;  is  not  worth 
$15,000. 

Dss  Moines,  la. —The  D3S  Moines  City  Railroad 
Company  has  now  Its  case  in  the  Supreme  Court 
in  the  suit  against  the  city  of  Dis  Mjines.  The 
city  wished  to  build  a  sewer  in  the  center  of 
street,  the  construction  of  which  would  have 
necessitated  the  removal  of  the  street  railway 
tracks.  The  company  Insisted  that  the  sewer 
could  be  built  on  the  side  of  the  street  and  se- 
cured an  injunction  against  the  city.  Its  right  to 
the  injunction  has  been  sustained  by  the  Supreme 
Court. 

Mahanoy  City,  Pa.— The  Lakeside  Electric  Rail- 
way, running  from  Mahanoy  City  to  Shenandoah, 
a  distance  of  5J  miles,  which  is  to  be  extended  to 
Delano  and  Lakeside  Park,  making  a  total  length 
of  13  miles,  was  formally  opened  for  travel  this 
week.  About  100  Invited  guests,  including  a 
number  of  prominent  bankers  and  business  men 
of  Philadelphia  and  New  York,  and  newspaper 
representatives  from  the  mining  towns  in  the 
neighborhood,  were  present  and  rode  over  the 
line. 

SI.  Joseph,  Mich. — The  Complete  Electric  Con- 
struction Co.  has  begun  work  on  the  new  St. 
Joseph  and  Lake  Shore  Street  Railway.  The  line 
will  at  present  be  run  a  mile  and  a  half  to  the  city 
limits,  but  will  be  extended  later  to  Stevensvlile, 
seven  miles  from  here.  It  will  be  run  by  inde- 
pendent motors.  A  summer  hotel  pavilion  and 
places  of  amusement  will  be  erected  at  the  ter- 
minus of  the  line. 

Toledo,  0.— The  Toledo  Electric  Street  Railroad 
Co.  has  brought  suit  against  W.  H.  Simmons  and 
others  to  recover  $40,000.  The  defendants  in  1889 
prevented  the  construction  of  plalntifl"s  railway 
by  injunction  proceedings.  The  Injunction  was 
declared  Invalid  by  the  Supreme  Court.  The 
suit  was  Instituted  for  damiges  caused  by  the 
obstructive  measures  of  the  defendants. 

Monterey,  Cal. — The  car  house  of  the  Monterey 
and  Pacific  Grove  Street  Railway  Company  was 
burned  to  the  ground  May  12.  The  house  and  Its 
contents  were  valued  at  $13,000,  and  were  a  total 
loss.  The  property  destroyed  included  six  cars, 
110  tons  of  hay  and  one  horse.  The  fire  is  sup- 
posed to  have  been  of  incendiary  origin. 

Butler,  Pa. — A  charter  has  been  granted  to  the 
Butler  Traction  Company,  with  a  capital  stock  of 
.$75,000.  Joseph  Hartman,  president  of  the  But- 
ler County  National  Bank,   Is  president.      J.  V. 
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Rlcts  and  I.  G.  Smith,  of  the  national  bank,  and 
John  Berg,  of  the  banking  house  of  John  Berg  & 
Co.,  form  the  board  of  directors. 

Hartford,  Conn.  — D.  F.  Keenan  has  been  awarded 
the  contract  by  the  Hartford  Horse  Railroad 
Company  to  construct  twenty-two  miles  of  road, 
running  from  Hartford  to  Windsor,  Poquonnock, 
Rainbow,  and  perhaps  to  South  Windsor.  If  It  is 
decided  to  go  to  the  latter  place  the  road  will  be 
twenty-eight  miles  in  length. 

Milwaukee,  Wis.— The  double-deck  car  is  not  be 
operated  this  year.  The  street  railway  company 
objects  to  it  because  passengers  are  liable  to  be 
hurt  on  the  stairways,  and  because  the  conductor 
must  climb  to  roof  to  collect  fares,  and  is  unable 
to  look  after  the  cars  properly. 

Boston,  Mass.— Henry  M.  Whitney  denies  the 
story,  published  in  Boston,  that  he  has  purchased 
a  controlling  Interest  in  the  Fairfield  &  Water- 
ville  electric  road.  He  also  says  that  he  knows 
nothing  about  a  proposed  electric  line  between 
Boston  and  Bangor. 

Chicago,  111.— The  Lake  Street  Elevated  Railroad 
Company  has  sued  the  Jeffersoi  &  Urban  Trans- 
portation Company  for  $100,000  for  alleged  breach 
of  contract  to  deliver  to  the  plaintiff  corporation 
a  franchise  which  had  b^en  granted  by  the  city. 

Leavenworth,  Kans.— The  Leavenworth  Light  & 
Heating  Company  will  continue  to  furnish  power 
for  the  operation  of  the  electric  railway.  Some 
additional  machinery  wUi  be  Installed  in  the  power 
station  to  meet  the  increased  demand. 

Cleveland,  0.— The  company  which  proposes  to 
build  an  electric  railway  connecting  Cleveland 
and  Akron  will   be  incorporated  with   a  capital 


stock  of  -$300,000.     It  will  be  known  as  the  Cleve- 
land &  Akron  Electric  Rill  way  Cjmpany. 

Springfield,  0. — Interest  has  revived  in  the  Sprlng- 
fleid-Urbina  electric  railway.  An  eff  jrt  has  been 
made  to  induce  every  farmer  along  the  line  to 
give  $1  for  each  acre  of  land  that  he  owns  abut- 
ting the  proposed  right  of  way. 

Detroit,  Mich. — The  United  States  Supreme  Court 
has  granted  the  city's  motion  for  the  dismissal  of 
the  street  railway  company's  appeal,  and  the  case 
now  goes  back  to  the  court  of  appeals  at  Cincin- 
nati, where  an  early  decision  is  looked  for. 

Detroit,  Mich. — Tae  controversy  between  the 
Citizens  Street  Riilway  Company  and  its  em- 
ployes has  been  settled  and  there  is  no  longer  a 
prospect  of  a  strike.  Wages  have  not  been  re- 
duced. 

Rochester,  N.  Y. — The  Rochester  Railway  Com- 
pany has  ordered  300  life  guards  of  the  R.  A. 
Crawford  Manufacturing  Cjmpany  of  Allegheny 
City. 

^ 

PERSONAL,. 


Charles  J.  Gustafson,  superintendent  of  the  Chat- 
tanooga Electric  Railway  Co.,  has  resigned  his 
position  and  will  engage  in  the  manufacture  of 
street  railway  specialties  which  he  has  invented. 
His  heidquirters  will  continue  to  be  in  Chatta- 
nooga. 

TRADE  NOTES. 


The  Mason  Electric  Company,   Pullman    Building, 
Chicago,  reports  that  its  business    is  steadily  im- 


proving. Among  other  contracts  it  has  received 
that  of  the  Green  Bay  (Wis  )  electric  railway  and 
it  is  figuring  on  a  large  amount  of  new  business. 
This  company  handles  electric  railway  supplies 
exclusively  and  furnishes  everything  for  the  com- 
plete equipment  and  maintenance  of  all  systems. 
It  is  the  western  selling  agent  of  the  celebrated 
Medbery  insulation  and  also  for  the  Safety  Clutch 
Brake  Company  of  Philadelphia. 

The  National  Water  Tube  Boiler  Company  held  Its 
annual  meeting  at  the  main  office  of  the  company 
on  the  ICth  inst.,  at  which  gratifying  reports  were 
made  of  the  business  of  the  fiscal  year.  While 
the  financial  depression  checked  the  output  of  the 
summer  months,  later  and  recent  business  nearly 
reached  that  of  similar  months  in  preceding 
years.  In  corroboration  of  the  satisfactory  re- 
ports, a  cash  dividend  of  five  per  cent,  on  the 
$100,000  capital  stock  was  declared  out  of  the 
profits,  leaving  still  a  surplus  for  future  contin- 
gencies. 

The  Abendroth  &  Root  Manufacturing   Company,   38 

Cliff  street.  New  York  City,  has  issued  some  finely 
illustrated  trade  literature,  presenting  a  fund  of 
valuable  information  regarding  water  tube  steam 
boilers  In  general  and  the  improved  Root  virater 
tube  boiler  in  putlcular.  The  compiny's  infor- 
mation pamphlet  will  be  sent  to  all  who  apply 
for  It. 

The  W.  S.  Hill  Electric  Company,  of  Boston,  Mass., 
has  shipped  to  one  company  during  the  present 
month  two  orders  of  switches  that  weighed  over 
eleven  tons.  Notwlihstandlng  the  hard  times  the 
company's  gross  sales  for  the  past  nine  months 
are  reported  as  averaging  nearly  7.5  per  cent,  more 
than  for  the  corresponding  months  a  year  ago. 
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Patents  Issued  May  15,  1894. 


519,714.  Cars  Provided  With  Fenders.  —Arthur  H. 
Jelly,  Cambridge,  Mass.     Filed  Nov.   3.  1893. 

In  combination  with  a  car  a  fender  adapted  to  be 
droppel  from  a  normally  raisei  posiliou,  a  trip  lever  the 


NO.  519,794. 
electrical  switching  mechanism  for  cutting  out  the  power, 
and  a  cord  extending  from  said  lever  over  suitable  pulleys 
to  said  switching  mechanism. 

519,74-1.  Switch  for  City  Railways.  Joseph  Shutt, 
East  New  York,  N.  Y.     Filed  Aug.  26,  1893. 

Th»  combination  with  the  switch  point  of  a  bent  lever, 
the  plate  supporting  the  bent  lever  and  the  switch,  and  the 
connection  between  the  switch  point  and  the  lever,  levels 
upon  tbe  main  track  btanding  in  reverse  positions  and  rods 
connecting  th'^  levers  to?other  and  to  one  ead  of  another 
lever,  a  third  lever  u^on  the  turn-out  or  branch  and  a  rod 
connecting  the  same  to  the  other  end  of  the  bent  lever. 

519.772.  Substructure  for  Railway  Rails.  Jam'^s 
M.  Price,  Philadelphia,  Pa.,  assignor  to  the  Price 
Hallway  Appliance  Company  of  Pennsylvania. 
Filed  May  20,  18'3. 

A  metallic  support  for  railway  rails,  resting  upon  a 
wooden  sleepfr,  and  spiked  to  it  and  provided  with  a  hori- 
zontal rib  at  the  top,  and  a  central  piece,  V-shaped  and 
sunportint;  Its  middle  by  a  spiked  base,  as  a  support  to  the 
ends  of  the  two  rails  meeting  upon  that  sleeper,  the  sap- 
port  attached  to  thfr  rails,  btiples  cronslng  it  with  their 
upper  fef:t  driven  through  apertures  In  the  flanges  of  the 
railH.  and  th*^  lower  passing  under  and  grazing  the  lower 
edge  of  the ''upport,  60  as  to  bind  the  rails  ani  support 
solidly  together  and  maintain  one  level  for  them. 

519,794.     Electric   Railway  System.     David   MasoD, 
Schenectady,  N.  Y.     Filed  June  27.  1893. 

In  an  electric  railway  system  a  current  main  or  lead 
having  branch    conductors    operaiiveiy  connected    with 


NO.  5iy.8o:i. 

nwltchtng  lovers  pivotally  Rccured  In  allgnmonl  with  the 
rallH  of  the  track  und  adapicil  to  bo  iictuatod  by  the  wheels 
of  the  vehlclu.  In  combination  with  short  Hccllonal  con- 
duclorR  ornontaclB  proilded  with  circuit  coanccllonH  for 
connecting  ibem  to  the  eforcHaid  branch  conducturs. 
(See  Illustration.) 

519,803.     Fender  for  Street   Railway  Cars.     John  H. 
Bailey,  JJalllmorc,  Md.     Filed  July  a,  IS0:(. 


In  a  car.  thg  combination  of  a  fender  having  a  cross  bar 
which  is  pivotally  connected  midway  of  its  ends  to  the 
cap,  curved  bars  at  the  sides  of  the  car  to  support  the  ends 
of  the  said  cross  bar,  yielding  connections  attached  at 
their  lower  ends  to  the  fender  between  tbe  ends  of  the 
latter  and  curved  rods  attached  to  the  car  aad  fcupportintr 
the  upper  ends  of  the  said  yieldiug  connections,  the  said 
curved  rods  and  bars  having  a  common  center  which 
coincides  with  the  vertical  axis  about  which  the  fender 
turns.     (See  illustration.) 

519,813.  Electrically  Governed  Switch.  Emil  II.  F. 
Klatte.  Freiburg,  Germany.  Filed  February 
29,  1892. 

The  combination  of  a  railway  track,  a  railway  switch 
tongue,  an  electric  motor  conne-  ted  with  the  switch 
tongue  for  operating  it,  a  circuit  breaker  connected  with 


A  trolley  wheel  composed  of  two  parts  mounted  on  the 
same  shaft  for  rotatiou  at  ditl'erent  rates  of  speed,  formed 
with  oppositely  beveled  adj.icent  faces  and  the  one  part 
with  an  annular  channel  and  the  other  with  a  projection 


NO.    519,818. 

the  switch  nicchauism,  and  a  pole  changer  connected 
with  said  m  'tor  and  circuit  breaker  and  adapted  to  rt- 
ver.se  the  motion  of  the  electric  motor  for  shifting  the 
switch  ton:^uG. 

519,818.  Sanding  Device  for  Cars.  Isaac  Mowdcr, 
Akron,  assignor  of  one  half  to  Thomas  H.  Mow- 
dcr. Youngstown,  Ohio.  Filed,  September  30, 
1893. 

The  sand  box  provided  with  the  endless  sprocket  chain, 
shafts,  wheels,  ratchet   device   on    one  of  the  shafts,  and 
means  for  Imparting  direct  rotary,  motion  to  Ihosald  shaft 
by  a  roi:lpr(>cating  device  on  the  platform  of  tho  car. 
(bee  lIluHlrHllon). 

519,824.  Car  Truck.  J.ouls  Warfield,  Detroit, 
Mich.     Filed  August  7,  181)3. 

In  11  railway  car,  u  truck.  In  combination  with  ti  car  hocly 
mouiitt'd  thereon  bv  HUpiiortlrig  springs,  two  loni:  roil.-* 
exlondliig  from  end  to  end  of  tnc  car  and  croHsIng  each 
other  diagonally  between  tbe  iruck-whcclH,  and  means  for 
connecting  tho  opjiohite  ends  of  both  rods  tliri'ctly  to  tho 
respective  cniis  of  the  car  body,  whereby  a  vortical  move- 
ment of  one  end  of  the  car  body  will  produce  a  movement 
In  Mio  said  direction  of  the  opposite  end  thereof.  (See 
IthiHtrnUoii). 

519,837.  Trolley  Wheel.  Van  Dyke  Ciuser,  Flat- 
bubh,  N.  \.     Filed  February  13,  1891. 


NO.    519,824. 
working  therein,  and    an    adjustable  conical    bushing  on 
the  shaft  for  taking  up  the  wear  on  said  parts.     (See   illus- 
tration). 

519,858.  Constant  Current  Dynamo.  William  H. 
Elkins,  Cambridge,  Mass.  Filed  February  3, 
1894. 

A  constant  current  dynamo  comprising  a  compound 
wound  field  with  tho  positive  and  negative  termioa's  of 
both  portiong  of  the  field  coils  connected  to  the  main 
brushes,  and  meius  for  moving  the  bushes  about  tbe  com- 
mutator, to  keep  the  total  current  generated  always  greater 
thau  the  constant  current  in  the  work  circuit,  and  to  vary 
the  total  current  generated  as  reiuired  in  order  to  main- 
tain the  current  constant  in  the  work  circuit. 

519,904.     Rail  Joint.     Edward  P.  Caldwell,  Minne- 
apolis, Minn.,  assignor  to  the  Heath  Rail    Joint 
Company,  same  place.     Filed  January  21,  1893. 
The  combination,  with  a  rail  or  tie  plate  whereon  the 
rails  are  adapted    to  rest  and  provided    with  ears  having 
ppike  holes,  of   an  integral  ani^le  bar  formed    from  said 
plate  and  adapted  to  engage  the  side  of  the  rail  or  rails, 
(said  integral  angle  bar  provided  with  a  corner  or  depressed 


NO.    519,837. 

portion  to  engage  tho  rail   ilangc  or  Manges,  and  bolts  for 
securing  the  tiiiRlo  liar  to  I  Me  ralln. 

519.911.      Contrivance   for  Diminishing   the    Danger   to 
Foot  Passengers  from  Street  Railways.       Franc  Jer- 
no.iY,  and  l'\'r("lliinnd   Jenlczek,  Vienna,  Austria- 
Hungary.     FiliMl  October  II,  1893. 
In   an  automalle  umird   for  cars,  the  lover  arranged   to 
support  the  movalilo  shield,  spring  controlled  catches  ar- 
ranged tn  press  upon  tho  lover  luid  hold   the  shield  in  in- 
operative position,  and  nutans  for  disengaging  the  catches 
upon  approaching  an  obstacle. 
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Coal  Famine  The  coal  miners'  strike  has  al- 
and ready  had  the  effect  of  causing  a 
Fuel  Oil.  suspension  of  trallio  on  a  few 
small  electric  lines,  and  the  announcement  comes 
from  several  places  that  street  railway  companies 
must  temporarily  return  to  animal  power  if  they 
are  to  operate  their  roads  at  all.  Such  a  result 
would  stimulate  Interest  In  the  coal  famine  among 
quite  a  large  class  of  persons  who  otherwise  might 
be  inclined  to  regard  the  situation  very  phil- 
osophically. When  their  personal  convenience  is 
Interfered  with  they  are  likely  to  find  their  appre- 
ciation of  rapid  transit  very  materially  in- 
creased, and  they  will  be  apt  to  join  very  heartily 
in  the  demand  that  the  authorities  deal  more 
earnestly  with  the  anarchistic  aliens  who  are  so 
industriously  violating  the  laws  in  the  coal  dis- 
tricts of  Illinois.  Some  of  the  railway  companies 
were  prepared  for  the  coal  famine,  as  they  had 
equipped  their  power  stations  with  oli-burnlng 
appliances,  and  these  companies  can  now  regard 
the  situation  with  complacency.  It  Is  more  than 
likely  that  one  of  the  results  of  the  scarcity  of 
coal  will  be  the  more  general  adoption  of  oil-burn- 
ing apparatus,  especially  in  view  of  the  fact  that 
the  companies  who  now  possess  equipments  of 
this  kind  seem  to  favor  the  change,  both  on  the 
ground  of  economy,  as  well  as  of  cleanliness. 

Gettysburg  Electric  The  Gettysburg  Electric  Rail- 
Railway,  way  Company  has  been  success- 
ful in  its  opposition  to  the  effort  made  on  be- 
half'Of  the  United  States  to  secure  the  appoint- 
ment of  a  jury  ~  to  condemn  a  part  of  Its 
right  of  way  on   the  battlefield.     In  the   United 


States  Court  in  Philadelphia  last  Tuesday,  Judge 
Dallas  handed  down  a  decision  refusing  the 
motion  for  a  jury  and  denying  the  application  for 
an  injunction  restraining  the  company  from  con- 
structing a  branch  line  on  the  field.  The  court 
found  that  Congress  had  not  e.xpllcitly  delegated 
to  the  secretary  of  war  authority  to  institute 
condemnation  proceedings,  and  held  that  in  the 
absence  of  specific  authority  the  right  to  procure 
the  land  occupied  by  the  company's  tracks  could 
not  receive  legal  sanction.  The  decision  of  the 
court  m  effect  refers  the  matter  back  to  Congress. 
In  commenting  upon  the  finding  of  the  court  the 
Philadelphia  Piihlie  Ledger  makes  this  sensible 
remark:  "The  electric  railway  on  the  battle- 
field is  a  great  public  convenience,  and  not  the 
desecrating  nuisance  it  has  been  described  to  be. 
It  is  possible  that  its  route  might  be  made  less 
objectionable  in  some  places,  but  the  road  itself 
should  be  allowed  to  remain,  and  if  moved  from 
one  part  of  the  field,  should  be  given  a  right  of 
way  somewhere  else.  All  this  might  be  amicably 
arranged  to  the  manifest  advantage  of  Gettys- 
burg and  of  the  old  soldiers  who  visit  the  field 
and  who  need  the  trolley  cars  as  a  cheap  convey- 
ance to  different  parts  of  the  great  field."    __  i 


Cheap  Construe-    Judging  from    some   of     the  re- 
tion-  ports   that  have  reached   us   re- 

cently regarding  roads  upon  which  the  construc- 
tion has  recently  been  undertaken,  it  seems 
necessary  to  caution  the  builders  of  new  roads 
against  the  detrimental  effects  of  cheap  construc- 
tion. One  road  in  particular  of  which  we  have 
heard,  purports  to  be  putting  in  a  first- class  con- 
struction, while,  as  a  matter  of  fact,  it  appears 
that  nearly  all  the  material  used  is  second  hand. 
Experienced  street  railway  managers  know  well 
enough  that  work  of  this  kind  does  not  pay  in  the 
long  run,  although  for  a  short  time  It  may 
operate  with  tolerable  success  and  give  fairly 
satisfactory  results.  The  repairs  and  mainten- 
ance accounts  after  a  year  or  more  of  operation, 
however,  will  begin  to  show  the  folly  of  select- 
ing such  material  for  a  new  road.  The  road- 
bed will  be  sadly  demoralized,  new  and  heavier 
rails  must  be  used  to  replace  the  old  ones,  new 
ties  will  be  required,  and  the  rolling  stock  will 
make  a  very  poor  showing,  while  the  expense  for 
keeping  it  in  shape  Is  more  than  likely  to  make  It 
impossible  to  pay  dividends  on  the  capital  In- 
vested. Just  at  the  present  time,  new  material 
can  be  purchased  at  ruinously  low  figures,  since 
competition  was  never  so  sharp.  Considering 
this  fact,  it  is  absurd  to  use  second  hand  material 
purchased  at  a  price  not  much  below  that  for 
which  the  best  the  market  affords  can  be  ob- 
tained. 


Electricity       The   official    statement  is  made 
on  the  in  the  report  of  the   construction 

Metropolitan,  company  that  has  been  engaged 
In  building  the  Metropolitan  Elevated  in  this 
city  that  electricity  will  be  used  for  the  propul- 
sion of  the  trains  when  the  line  is  put  in  opera- 
tion, which,  according  to  contract,  should  be 
about  August  15.  It  is  estimated  that  the  eubsti- 
tution  of  electricity  for  steam  as  the  motive  power 
will  require  an  additional  initial  expenditure  of 
about  $400,000,  while  on  the  other  hand,  it  is  ex- 
pected that  this  will  effect  a  saving  of  $350,000  a 
year  in  the  cost  of  operation.  It  is  argued  that 
this  reduction  of  operating  expense  would  be 
brought  about  chiefly  by  the  possibility  of  using 
soft  instead  of  hard  coal,  and  the  consequent  re- 
duction In  the  amount  of  the  coal  bill.  If  these 
figures  have  been  made  by  the  company's  engi- 
neers, they  certainly  represent  a  showing  very 
much  more  favorable  to  electric  power  than  had 
been  supposed  would  be  the  case.  A  saving  of 
between  six  and  seven  hundred  dollars  a  day  in 
operating  expense  will  certainly  give  an  electric- 
ally equipped  road  a  decided  advantage  over  a 
competing  system,  operated  by  steam  locomo- 
tives; and  this  is  basing  the  comparison  of  the  two 
simply  and  solely  on  the  net  earning   capacity  of 


the  two  systems.  There  is  no  doubt,  however, 
that  an  electrically  propelled  train  would,  all 
other  things  being  equal,  carry  a  larger  traffic 
than  a  similar  train  drawn  by  a  steam  locomotive 
with  its  accompanying  noise  and  smoke.  It  is 
highly  probable  that  the  equipment  of  the  Metro- 
politan will  follow  very  closely  the  lines  of  the  In- 
tramural system,  since  Mr.  W.  E.  Baker,  the  en- 
gineer of  the  Intramural,  is  to  have  charge  of  the 
electrical  equipment  of  the  Metropolitan. 


Street  Car  Within  the  last  few  days  reports 
Fenders.  have  appeared  in  the  daily  pa- 
pers of  half  a  dozen  different  cities,  which  seem 
to  throw  light  on  the  frequently  propounded 
question  whether  the  street  car  fender  is  an  appli- 
ance of  much  vai'je  as  a  safeguard.  These  reports 
are  descriptions  of  tests  of  fenders  in  actual 
service,  and  they  appear  to  be  of  significance  in- 
asmuch as  the  six  independent  accounts  relate  not 
to  exhibitions  taking  place  under  the  inventors' 
eyes,  but  to  demonstrations  of  the  working  of 
these  devices  In  such  emergencies  as  arise  in 
dally  practice.  In  five  out  of  the  six  cases  In 
which  the  fenders  were  brought  into  service  the 
devices  operated  with  entire  success,  and  ac- 
cidents were  prevented.  The  five  persons  who 
were  run  down  by  the  cars  were  either  picked  up 
or  pushed  out  of  harm's  way  and  were  no  worse 
for  their  experience.  If  trifling  bruises  and  fright 
be  excepted.  In  the  sixth  case  a  pedestrian  was 
picked  up  from  in  front  of  a  car,  but  the  rescue 
was  effected  with  such  violence  that  the  victim 
suffered  from  concussion  of  the  brain.  Still 
according  to  the  report  the  fender  doubtless 
saved  a  life.  If  fenders  generally  operate  with 
such  average  success  as  that  noted  in  these  re- 
ports it  cannot  be  questioned  that  they  may  be 
considered  a  most  desirable  part  of  a  car  equip- 
ment. This  fact  Is  the  more  true  inasmuch  as 
by  far  the  greatest  number  of  serious  accidents 
are  due  to  attempts  to  cross  in  front  of  cars.  In 
the  statistics  of  accidents  for  May  which  we 
present  elsewhere  in  this  issue  it  is  to  be  seen  that 
fully  one-third  of  all  the  casualties  noted  were 
due  to  this  single  cause,  and  accidents  of  this 
class  are  those  which  a  fender  is  specially  de- 
signed to  prevent. 

The  Detroit  Rail-    The  Detroit  papers  contain  coi- 
way  Contro-         umns  upon  columns  of  news  re- 
versy.  lating  to  attempts  to  solve  the 

vexed  street  railway  problem  in  that  city,  but  the 
settlementof  the  controversy  seems  as  far  removed 
as  ever.  The  city  authorities  offer  as  com- 
promises different  ordinances  which,  if  accepted 
by  the  street  railway  company,  would  Involve 
the  conduct  of  Its  business  at  a  loss,  but  with 
singular  obstinacy  it  still  refuses  to  consider 
these  proffers  of  peace.  Meanwhile  the  residents 
of  Detroit  pay  the  penalty  by  being  obliged  to 
patronize  horse  oars.  Just  how  complicated  the 
controversy  is  may  be  judged  from  the  following 
resume  which  appears  in  a  Detroit  journal: 
"Everything  is  In  a  jumble.  First,  we  have  a 
lot  of  syndicates  tumbling  over  each  other  in 
their  eagerness  to  buy  the  franchise'?  Then 
comes  the  council  with  two  factions,  supporting 
each  a  different  ordinance.  Then  the  council 
committees.  Then  the  representatives  of  the 
bondholders  with  their  suggestions  and  the  rep- 
resentatives of  the  stockholders  with  theirs.  And 
ml.xed  up  with  them  all  are  sundry  'promoters,' 
the  doughty  members  of  the  board  of  public 
works,  and  last  but  not  least,  the  mayor,  filled  to 
the  throat  with  determination  to  do  something 
beneficial  for  the  people,  but  never  quite  able  to 
explain  what  it  is  or  to  get  it  done.  It  is  really 
Impossible  to  make  head  or  tail  of  it  all  or  to  tell 
where  the  company,  the  city  and  the  mayor  'are 
at.'"  Under  such  circumstances  the  rapid  transit 
outlook  In  Detroit  can  scarcely  be  regarded  as 
favorable.  In  their  desire  to  take  advantage  of 
the  company  which  provides  transportation  for 
the  public,  the  authorities  are  causing  the  city  to 
appear  far  behind  the  times. 
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STREET  RAILWAY  ACCIDENTS. 


The  record  of  street  railway  aoclJeots  for  May 
is  presented  herewith.  The  number  of  accidents 
in  May  exceeds  by  35  the  number  which  occurred 
in  April,  but  the  record  is  not  as  large  as  that  of 
March,  when  188  casualties  were  noted.  Among 
the  cities  in  which  several  accidents  occurred 
were  the  following:  Brooliiyn  16,  New  Yorlj  10, 
Philadelphia  9,  Chicago  8,  Pittsburg  8,  Newark 
6,  Kansas  City  5,  Cleveland  4,  Indianapolis  5,  Bal- 
timore 4,  Buffalo  3,  Denver  3,  Minneapolis  3,  Mii- 
wauliee  8.     The  May  record  is  as  follows: 

Number  of  places  in  wbich  accidents  were  noted 59 

Total  number  of  accidents  161 

Number  of  accidents  due  to  electric  cars  126 

Number  of  accidents  due  to  cable  cars 30 

Number  of  accidents  due  to  horse  cars 5 

Number  of  fatalities ; 47 

Fatalities  due  to  electric  cars 40 

Fatalities  due  to  c  able  cars 7 

Fatalities  due  to  horse  cars None 

Number  of  persons  Injured 128 

Persons  seriously  inj  ured  by  electric  cars 30 

Persons  seriously  injured  by  cable  cars 12 

Persons  seriously  injured  by  horse  cars 2 

Persons  slightly  injured  b/ electric  cars 65 

Persons  slightly  injured  by  cable  cars 14 

Persons  slightly  injured  by  horse  cars 5 

Number  of  passengers  injured 37 

Number  of  employes  injured 8 

CAUSES  OF  ACCIDENTS. 

Attempting  to  cross  in  front  of  cars 57 

Collisions  with  vehicles 27 


ing  the  three  years  of  its  existence  the  Commis- 
sion has  expended  $138,000.  The  new  Rapid 
Transit  Commission  will  probably  meet  for  organ- 
ization at  the  end  of  next  week.  It  is  thought 
that  either  Alexander  E.  Orr  or  Mr.  Stelnway  will 
be  chairman. 


STREET    RAILWAY    EXHIBIT    AT    THE    AT- 
LANTA CONVENTION. 


The  exhibit  of  street  railway  apparatus  will  be 
made  a  special  feature  of  the  convention  of  the 
American  Street  Railway  Association  at  Atlanta 
October  17,  18  and  19.  N.  W.  L.  Brown  of  the 
committee  on  exhibits  announces  that  it  is  pro- 
posed to  make  the  exhibit  more  interesting 
than  any  of  Its  predecessors.  A  cordial  invitation 
has  been  extended  to  all  manufacturers  and  i^ro- 
ducers  of  street  railway  supplies  to  cooperate  in 
making  the  exposition  successful.  The  exhibit 
will  be  held  Id  Machinery  Hall  of  the  Piedmont 
Exposition,  and  as  the  building  has  been  secured 
for  two  weeks  commencing  October  10  there  will 
be  an  abundance  of  time  for  the  installation  and 
careful  removal  of  apparatus.  The  arrangement 
of  the  building  is  shown  by  the  accompanying 
diagram;  it  will  be  noticed  that  the  convention 
hall  is  located  In  the  same  structure. 

In    the    circular    signed    by  N.  W.  L,   Brown, 


On  and  after  October  10  exhibitors  and  their 
agents  and  workmen  will  be  admitted  to  the 
building  for  the  purpose  of  preparing  necessary 
structures.  The  general  reception  of  articles  for 
exhibition  will  commence  on  October  10.  All 
goods  intended  for  exhibition  must  be  on  the 
premises  and  properly  displayed  on  or  ibefore 
Tuesday  evening,  October  10. 

Electric  power  will  be  furnished  to  those  who 
use  power.  The  charge  therefor  during  the  en- 
tire time  of  the  exposition  will  be  45  cents  per 
rated  kilowatt  of  machine  actually  using  current. 
The  minimum  charge  for  power  will  be  fifteen 
dollars.  All  machinery  will,  If  possible,  be  ex- 
hibited in  motion,  and  should  be  kept  in  motion 
at  regular  work  during  the  hours  0  to  13  A.  m.,  3 
to  0  and  7  to  closing  p.  m. 

No  platform  or  other  structure  must  be  nailed 
to  the  floors  or  walls.  Exhibitors  must  not  place 
any  sign  or  circulate  advertisements,  except  such 
as  partain  to  their  own  busiuess  (and  those  only  in 
their  own  space)  without  written  permission  from 
the  secretary. 

Exhibitors  desiring  to  sell  and  deliver  in  the 
building  any  articles  whatever  must  first  obtain 
a  written  permit  from  the  secretary,  for  such 
consideration  as  may  be  determined  upon. 


t;-Any  permit  to  sell  may  be  revoked  at  anj'  time 

at  the  pleasure  of  the  associatioQ.  Q__J 

Every    possible    precaution    will    be  taken  nto 
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A-/?  TRAC/rS- 


Fell  from  ears 10 

Alighting  from  cars  10 

Attempting  to  board  cars 7 

Colltsions  with  bicycles 5 

Collision  of  cars 2 

Passengers  fell  between  motor  car  and  trailer 3 

Cars  jumped  the  track 3 

Collision  with  railroad  train 1 

Collision  with  obstruction  on  track 1 

Employe  coupling  car 1 

Struck  by  grip  lever 1 

Car  horses  run  away 1 

Gar  axle  broke 1 

-.^**— 

NEW  YORK  RAPID    TRANSIT   COMMISSION. 


The  Rapid  Transit  Commission  of  New  York 
after  an  existence  of  over  three  years  held  Its  last 
meeting  last  week.  Daring  this  time  the  body 
has  held  218  meetings  and  has  made  many  serious 
but  unavailing  efforts  to  accomplish  the  tasK 
which  it  was  appointed  to  perform.  Nothing 
definite  has  been  accomplished  in  the  way  of 
rapid  transit,  although  an  elaborate  plan  for  an 
underground  road  was  prepared  and  offered  for 
sale.  Numerous  overtures  were  made  from  time 
to  time  to  the  Manhattan  Elevated  Railroad  Com- 
pany, but  the  negotiations  came  to  nought. 

The  last  attempt  of  the  Commission  to  solve 
the  rapid  transit  problem  was  Mr.  Bushe's 
scheme  for  an  independent  elevated  railroad. 
Public  opinion  was  against  this  plan,  so  it,  too, 
was  dropped,  although  much  time  and  money 
were  spent  upon  it — so  much  money,  in  fact,  that 
the  Commission  is  now  in  debt  over  $11,000.  Dur- 


PLAN  OF  ATLANTA  EXHIBITION   BUILDING, 

chairman  of  the  committee  on  exhibits.  Equitable 
Building,  Atlanta,  and  W.  J.  Richardson,  secre- 
tary of  the  association,  166  Montague  St.,  Brook- 
lyn, information  is  given  concerning  the  rules 
and  regulations  of  the  exposition. 

Space  will  be  allotted  on  June  15  to  all  exhibi- 
tors whose  applications  have  been  filed  with  tiie 
secretary  and  accepted  on  or  before  that  date, 
and  applications  received  and  accepted  after 
June  15  will  be  allotted  remaining  space,  if  any, 
In  the  order  of  their  acceptance. 

The  space  will  be  charged  for  at  the  rate  of  fif- 
teen cents  a  square  foot,  aud  no  space  less  than 
100  square  feet  will  be  rented,  nor  more  than  3,000 
square  feet,  unless  by  special  arrangement  with 
the  secretary. 

Space  allotted  cannot  be  transferred  without 
permission,  and  must  be  taken  possession  of  on  or 
before  October  16.  Articles  placed  on  exhibition 
cannot  be  removed  without  the  written  permis- 
sion of  the  secretary.  All  goods  shipped  to  the 
exhibition  should  be  plainly  marked  "Street  Rail- 
way Exposition,  Atlanta,  Ga."  It  is  advisable  to 
secure  a  time  limit  delivery  and  to  allow  plenty 
of  time  for  transportation. 

Exhibitors  of  machinery  ^In  operation  must 
have  everything  in  running  order,  in  readiness  to 
start  their  machinery  on  the  morning  of  the  open- 
ing day.  Exhibitors  mu9t  provide  all  counter- 
shafts, pulleys,  belting,  switches,  switchboards, 
etc.,  necessary  for  the  operation  of  their  ma- 
chinery. 


guard  against  fire,  and  a  full  corps  of  watchmen 
will  be  on  duty  day  and  night;  but  the  associa- 
tion will  not  be  responsible  for  loss  or  damage  to 
articles  on  exhibition  by  theft,  fire  or  otherwise. 
The  association  reserves  the  right  to  charge  an 
admission  fee  to  the  citizens  of  Atlanta  should  it 
so  determine,  but  the  admission  of  exhibitors 
and  their  agents  will  be  free. 


Columbus,  0.  — It  is  expected  that  the  electric 
line  between  Columbus  and  Westerville  will  be 
completed  some  time  in  August.  The  deal  by 
which  the  Columbus  &  Westerville  Company  sells 
Its  right  and  franchises  to  the  Columbus  Central 
Street  Railway  Company  has  been  completed,  and 
the  latter  company  Is  now  in  full  possession  of  all 
the  franchises  In  the  city  as  well  as  the  right  of 
way  between  Cjlumbus  and  Westerville.  The 
company  expects  to  push  the  work  of  building, 
and  will  hasten  to  complete  the  line  to  Wester- 
ville first.  It  expects  to  spend  over  $1,000,000  in 
Franklin  county  during  the  next  nine  months,  for 
labor  and  material.  Seventy-pound  rails  are  to  be 
used  on  the  line  in  the  country  and  ninety-pound 
rails  on  the  city  lines.  The  cars  to  be  vestibuled, 
will  be  lighted  with  Pintsoh  gas,  and  furnished 
with  upholstered  seats.  A  heavy  mortgage  was 
filed  for  record  with  the  County  Recorder  last 
week,  which  secures  the  money  with  which  the 
line  is  to  be  built.  It  covers  $1,500,000  of  bonds 
issued,  due  May  1,  1913,  bearing  5  per  cent,  inter- 
est. 
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WALKER  COMPANY'S  DIRECT  COUPLED 
GENERATORS. 


The  accompanying  illustration  shows  the 
Walker  Manufacturing  Company's  large  direct 
coupled  generators.  The  machine  Illustrated  has 
a  capacity  of  2,000  horse  power,  has  ten  poles,  and 
runs  at  a  speed  of  eighty  revolutions  per  minute. 
The  Walker  Manufacturing  Company  makes 
three  sizes  of  generators  on  this  plan,  namely, 
1  500,  2,000  and  3,000  horse  power  capacity. 

The  bed  plate  of  the  machine  is  cast  In  one 
piece,  rests  on  a  solid  stone  or  brick  foundation, 
which  is  made  a  part  foundation  of  the  engine. 
From  this  foundation  is  built  up  the  masses  of 
iron  which  go  to  make  up  the  completed 
machine.  The  engine  shaft  carries  the  armature 
and  commutator  directly  attached  to  it. 

The  Walker  Manufacturing  Company  also 
manufactures  the  large  shafts  and  flywheels  for 
many  of  the  engine  builders;  and  it  is  very  con- 
venient for  a  purchaser  of  a  direct  coupled   plant 


of  these  machines.  Each  individual  casting  is 
made  as  large  as  is  practicable  to  carry  on  freight 
cars  and  to  erect  in  plants.  This  company  is  now 
doing  special  work  in  large  power  transmitting 
machinery  for  both  street  railroad  work  and 
long  distance  transmisslon,andisalso  going  largely 
into  electrical  apparatus  for  elevated  railways  and 
interurban  and  cross  country  roads. 


ELECTRIC  CAR  HEATERS.* 


A  great  deal  has  been  said  concerning  this 
method  of  car  heating  that  is  misleading.  It  has 
been  stated  that  electric  railway  companies  could 
set  a  better  income  by  selling  their  power  at  2 
cents  per  kilowatt  and  heating  their  cars  by 
stoves.  A  report  written  for  the  Street  Railway 
Convention  last  fall,  urged  the  adoption  of  stoves 
in  preference  to  electric  heaters. 

In  heating  public  buildings,  schools,  steam  cars 
and  dwellings  we  have  reached   the   point  where 


27.5  square  feet  surface  were  found  sufficient  to 
properly  warm  a  well  built  20-foot  car. 

On  a  basis  of  $2.00  per  h.  p.  per  month,  the  cost 
of  operation  would  be  about  37  cents  per  day.  But 
in  practice  it  was  found  unnecessary  to  run  more 
than  half  the  radiating  surface  provided  a  con- 
siderable portion  of  the  time,  bringing  the  aver- 
age operating  cost  at  about  20  cents  per  day.  In 
other  words  in  this  case  we  secured  a  proper 
diffusion  of  heat  by  electricity  and  cost  of  opera- 
tion was  only  20  cents  per  day,  while  it  is  con- 
ceded that  a  stove  will  cost  15  cents  per  day  to 
operate.  The  difference  between  the  two  costs 
surely  does  not  compensate  for  foul  smelling  cars, 
unevenly  heated,  and  a  menace  to  health  as  when 
heated  by  the  slightly  cheaper  stove. 

There  are  many  forms  of  car  heater  upon  the 
market,  but  we  nave  seen  tnat  diffusion  of  heat 
is  one  of  the  chief  prerequisites  of  an  electric 
heater  in  operation.  It  will  generally  be  found 
that  the  heater  which  fulflils  this  requirement 
most  completelj'  is  the  more  economical  in  opera- 
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to  have  the  entire  engine,  shaft,  flywheel,  arm- 
ature and  steel  magnets  made  at  the  same  place, 
as  they  are  all  fitted  together  In  the  shop,  and 
put  in  good  order  before  shipment. 

These  are  probably  the  largest  power  transmit- 
ting dynamos  made  in  the  world,  and  no  pains 
have  been  spared  in  making  them  as  perfect 
as  possible  in  every  particular.  It  is  claimed 
that  these  machines  run  from  no  load  to  full 
load,  and  even  50  per  cent,  overload  without  the 
slightest  sparking  at  the  commutators,  or  heat- 
ing in  any  of  their  parts,  and  without  noise.  The 
brushes  are  all  moved  at  one  time  by  the  hand 
wheel  fastened  to  the  base  of  the  machine.  The 
lower  brushes  and  also  part  of  the  machine  are 
reached  by  steps  leading  down  into  the  pit  below, 
so  that  every  convenience  for  operation  is  pro- 
vided for.  These  machines  are  arranged  to  be 
direct  coupled  to  either  vertical  or  horizontal 
engines,  and  also  arranged  to  be  attached  to  both 
tandem  and  cross  compound  and  triple  expansion 
engines.  The  facilities  of  the  Walker  Company  for 
making  large  castings  enable  it  to  make  every  part 


an  equitable  diffusion  of  heat  is  demanded,  as  it 
is  safer,  more  comfortable,  and  conduces  to  better 
general  sanitary  conditions.  This  distribution  of 
heat  either  by  steam  or  hot  water  or  hot  air  is 
easily  and  economically  arranged,  where  the  space 
to  be  heated  is  large.  But  in  a  street  car  where 
the  space  to  be  heated  Is  relatively  small  such 
systems  are  not  feasible. 

The  very  fact  that  makes  the  operation  of  an 
electric.street  railway  possible,  makes  it  possible 
to  secure  an  equable  diffusion  of  heat  by  the  use 
of  electricity.  We  find  power  figured  as  low 
as  $2.00  per  h.  p.  per  month  and  the  figures  given 
as  the  "cost  per  car  mile"  in  many  instances  ap- 
pear to  be  figured  on  a  basis  as  low  as  this.  An 
expenditure  of  100  watts  per  square  feet  bronzed 
or  dull  black  radiating  surface  will  maintain  that 
surface  at  135  degrees  Fahr.  above  the  surround- 
ing air.  The  area  of  radiating  surface  for  proper 
heating  will  of  course  vary  with  the  size  of  the 
car  and  latitude.     In  cars  heated  the  past  winter, 

*From  a  paper  by  W.  S.  Hadaway,  Jr.,  read  before  the 
New  York  Electrical  Society,  May  10, 1894. 


tlon.  The  greater  the  expenditure  of  energy  by 
radiation  and  the  less  by  convection  currents  the 
better.  A  convenient  form  In  practice  is  a  thin 
iron  pipe  with  a  properly  insulated  and  distri- 
buted resistance  on  the  Inside,  attached  to  the 
riser  beneath  the  seat,  and  heated  to  about  185 
degrees  Fahr.  Of  course  If  oars  were  subject  to 
no  draughts  one  form  of  heater  would  ultimately 
be  as  good  as  another  with  same  energy  expendi- 
ture. But  thermometers  placed  in  various  parts 
of  a  car  frequently  show  differences  in  tempera- 
ture of  5  degrees  Fahr.  and  while,  as  a  usual 
thing  in  space  heating,  the  hotter  the  source  the 
greater  the  efficiency,  in  car  heating  the  greater 
the  percentage  of  heat  we  can  diffuse  In  the  body 
of  the  car,  in  preference  to  the  monitor,  the 
better. 

I  therefore  claim  for  the  electric  car  heater  the 
same  high  grade  heating  results  in  small  draughty 
cars  as  we  secure  in  carefully  arranged  heating 
plants  of  large  dimensions;  a  large  quantity  of  air 
moderately  heated  and  consequently  good  ventila- 
tion.    These  factors  warrant  the  use   of   electric 
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heaters  in  preference   to  stoves   even    at    a  very 
largely  increased  cost. 


ELECTKIC  BAILWAY  MOTORS:    THEIB  CON- 
STKUCTION  AND   OPEBATION. 


BY  NELSON  W.  PEHRY. 
{Tweiitij-first  Article.) 

There  has  existed  quite  a  difference  of  opinion 
among  electricians  as  to  the  relative  merits  of 
rheostat  and  communtated  field  control,  but  the 
discussions  which  have  taken  place  in  the  Ameri- 
can Institute  of  Electrical  Engineers  and  in  the 
technical  periodicals  on  the  merits  of  the  two 
systems  have  apparently  resulted  in  no  conver- 
sions on  either  side.  They  have  resulted,  however, 
in  making  us  better  acquainted  with  the  demerits 
of  each,  many  of  which  both  sides  are  willing  to 
admit;  but  while  it  would  seem  that  it  makes  no 
difference  in  the  efficiency  of  a  device  whether 
the  resistances  be  external  to  it  as  in  the  rheostat 
control,  or  internal  as  in  the  commutated  field,  it 
is  impossible  to  get  sufficient  resistance  into  the 
field  coils  for  starting  purposes  without  sacrific- 
ing other  elements  of  efficiency.  Cars  equipped 
on  the  commutated  field  principle  are  therefore 
liable  to  start  with  a  violent  jerk,  because  even 
with  all  the  field  and  armature  coils  in  series  the 
initial  rush  of  current  is  too  great. 

This  disadvantage  and  the  advantage  possessed 
by  the  rheostat  control  of  permitting  a  perfectly 
gradual  admission  of  current,  together  with  the 
economy  of  current  permitted  by  the  commutated 
field  method  have  led  to  a  combination  of  the  two 
being  employed  to  great  advantage.  This  com- 
bination method,  known  as  the  series-parallel 
method  of  control,  is  applicable  where  more  than 
one  motor  is  employed  and  consists  usually  not  in 
commutatlng  separate  coils  on  each  field,  but  Iq 
throwing  the  field  colls  and  the  armature  coils  of 
the  separate  motors  and  various  external  resist- 
ances into  various  combinations  with  each  other. 
It  is  apparent  that  the  greater  the  number  of 
motors  upon  the  car,  the  greater  the  flexibility  of 
the  system.  It  therefore  seemed  particularly 
applicable  on  the  Intramural  railroad  at  the 
World's  Fair  where  the  motor  car  carried  four 
motors,  and  the  experience  on  that  road  with  the 
system  is  reported  to  have  been  entirely  satisfac- 
tory from  every  point  of  view. 

As  before  stated  it  has  usually  been  customary 
to  equip  each  car  with  two  motors.  With  this 
arrangement  it  Is  often  the  practice  to  cut  one 
motor  out  of  circuit  entirely  when  the  work  re- 
quired is  small.  This  enables  the  remaining 
motor  to  bo  operated  at  about  its  most  elficient 
output  on  loads  which  would  be  so  small  as  to 
render  the  operation  of  both  motors  inefficient. 

There  are  many  engineers  who  object  on  theo- 
retical grounds  to  the  use  of  two  motors  under 
any  conditions,  on  account  of  the  tendency  of  any 
two  armatures  to  work  out  of  unison  if  there 
happens  to  be  any  disparity  between  them,  either 
in  the  armatures  themselves  or  the  strengths  of 
the  fields  in  which  they  revolve.  Itis  very  evi- 
dent that  if  the  two  motors  fail  to  work  in  the 
most  perfect  unison,  the  resultant  effect  will  be 
less  than  it  should.  That  the  perfect  unison  of 
action  between  two  separate  motors  so  essential  to 
the  highest  efficiency  of  operation  Is  practically 
unattainable  is,  I  believe,  now  admitted  by  all, 
but  it  is  approached  so  closely  in  modern  con- 
struction that  this  method  of  equipment,  on  ao- 
account  of  the  greater  facility  of  gearing  to  the 
axles  and  the  greater  facility  of  control  by  coup- 
ling up  armature  and  field  coils  by  the  series- 
parallel  method,  is  still  almost  universally  em- 
ployed. 

There  are  two  systems  now  on  the  market, 
however,  which  employ  a  single  large  motor 
flexibly  geared  to  both  axles,  and  the  promoters 
of  these  systems  claim  a  largely  increased  trac- 
tive efficiency  for  their  methods  over  that  possible 
with  two  independent  motors.  The  best  known 
of  these  is  the  Sperry  system  for  which  the  claim 


is  made  that  "the  motor  being  coupled  to  both 
axles,  a  tractive  effort  is  available,  which  is  en- 
tirely impossible  with  separate  motors.  A  per- 
fectly uniform  velocity  of  all  the  wheel  peri- 
pheries is  obtained  for  adhesive  effect.  The  great 
gain  in  drawbar  pull  under  conditions  of 
coupled  axles  as  compared  with  the  same  torque 
applied  to  each  axle  individually  is  a  matter  not 
of  conjecture,  but  of  fact,  the  difference  being 
more  than  11  per  cent.  The  fact  is  that  the 
tendency  of  one  wheel  to  slip  is  held  back  by  all 
the  others  instead  of  by  its  mate  only.  With 
separately  driven  axles,  one  pair  maj'  be  in  slip- 
ping frictional  contact  with  the  rail  while  the 
other  pair  is  doing  the  work  of  adhesive  con- 
tact." It  Is  also  claimed  for  the  single  motor 
system  that  by  substituting  a  large  single  motor 
for  two  small  ones,  the  number  of  wearing  parts 
and  consequent  loss  in  friction  is  greatly  dimin- 
ished, the  cost  of  repairs.  Inspection  and  general 
care  of  apparatus  materially  lessened,  and  the 
commercial  and  electrical  efficiency  of  the  sys- 
tem placed  far  above  that  of  any  double  motor 
equipment. 

While  most  of  these  claims  are  theoretically 
true,  the  mechanical  difficulties  of  gearing  both 
axles  to  the  same  motor  have  been  such  that  the 
theoretical  advantages  of  the  single  motor  have 
not  appealed  to  practical  men  with  sufficient 
force  to  cause  their  general  adoption.  On  the 
contrary  we  find  to-day  but  one  constructor  build- 
ing motors  with  this  idea  in  view,  whereas 
several  types  of  single  motor  equipment, 
once  advertised  and  pushed  with  considerable 
vigor  Lave  disappeared  entirely  from  public  view. 
Vandepoele,  Daft,  Elckemeyer,  Rae  are  names 
that  are  all  connected  with  the  single  motor 
equipment  method,  and  there  are  now  two  more 
new  names  that  must  be  added  to  this  list,  viz., 
E.  H.  Johnson  and  Robt.  Lundell.  These  latter 
two  gentlemen  are  now  before  the  public  with  a 
single  motor  car  equipment  which  seems  to 
possess  a  number  of  features  of  real  merit  not 
hitherto  employed.  In  the  Johnson-Lundell  sys- 
tem a  single  motor  is  employed,  but  the  armature 
of  this  is  wound  with  two  Independent  sets  of 
coils  each  of  which  has  its  own  separate  com- 
mutator. There  are  thus  practically  two  arma- 
tures, but  since  they  are  both  revolving  in  the 
same  field  they  are  bound  to  work  in  harmony  If 
the  coils  of  the  two  are  exactly  similar.  This 
system  also  permits  of  control  by  the  series- 
parallel  method  by  the  handling  of  the  two  wind- 
ings as  though  they  were  separate  armatures — an 
advantage  not  possessed  by  any  other  single  motor 
system.  The  successive  steps  for  increasing 
speeds  in  the  Johnson-Lundell  system  as  given  to 
the  author  by  the  inventors  themselves  are  as 
follows: 

(1)  Starting,  external  resistance,  IJ  ohms,  all 
field  coils  and  both  armature  coils  in  series. 

(2)  Same  as  (1)  with  resistance  cut  out. 

(3)  Field  coils  in  series,  armature  colls  in  par- 
allel. 

(4)  All  colls  in   parallel. 

To  give  greater  facility  in  starting  and  to  take 
up  all  instantaneous  strains,  the  armature  In  the 
Johnson-Lundell  system  is  Hexibly  attached  to  Its 
shaft  by  means  of  springs  which  permit  a  con- 
siderable angular  motion  of  the  armature  in  case 
of  suddenly  applied  strains  before  the  cushioning 
is  sufficient  to  cause  the  revolution  of  the  .  shaff. 
Besides  permitting  of  a  more  gradual  start  of  the 
car,  which  Is  effected  without  jar,  it  is  claimed 
for  this  arrangement  that  it  results  in  econom3' 
of  current  In  that  it  permits  of  the  generation  of 
some  counter  electromotive  force  at  the  moment 
of  starting,  when  of  all  times  it 'la  most  needed 
and  when  in  other  arrangements  it  Is  totally  ab- 
sent. 

Another  novel  feature  of  this  equipment  is  the 
friction  clutch  arrangement  on  the  armature 
shaft.  Keyed  to  the  latter  is  an  Iron  disc  and  press- 
ing against  this  are  two  other  similar  discs  which 
are  forced   against  the  keyed  disc  by  means  of   a 


nut  and  spring  under  compression.  To  these  latter 
discs  are  rigidly  attached  the  two  driving  gears, 
which  in  this  case  are  sprocket  wheels.  By 
tightening  or  loosening  this  nut  a  greater  or  less 
friction  is  maintained  between  the  three  discs.  If 
the  strain  upon  the  motor  exceeds  this  friction 
limit  the  keyed  disc  will  slip,  allowing  the  arma- 
ture to  continue  to  revolve  instead  of  stopping  It 
suddenl}'  as  would  otherwise  be  the  case.  In 
practice  this  friction  is  determined  by  the  maxi- 
mum current  it  is  deemed  wise  to  permit  the 
armature  to  take.  This  having  been  decided  the 
compression  of  the  spring  is  adjusted  by  the  nut 
so  that  the  friction  is  just  sufficient  to  permit  the 
inner  disc  to  slip  when  the  dangerous  current  is 
passing  through  the  armature. 

As  before  indicated,  the  car  axles  are  driven 
from  the  motor  shaft  by  means  of  chain  and 
sprocket  gears.  Whether  this  will  prove  entirely 
satisfactory  or  not  In  practice  remains  to  be  seen. 
The  chain  and  sprocket  have  been  repeatedly 
tried  before  on  street  cars,  and  have  been  aban- 
doned as  not  suitable— the  chief  difficulty  having 
been  the  rapid  wear  and  breakage  occasioned  by 
the  sudden  strains  to  which  they  were  necessarily 
subjected.  When  in  good  order,  however,  this 
method  of  gear  is  fairly  satisfactory  on  the  score 
of  efficiency,  and  with  the  improvements  intro- 
duced in  the  Johnson-Lundell  equipment  for  ob- 
viating these  sudden  strains  and  shocks,  and  with 
the  Improvement  in  the  chain  gearing  itself  the 
chain  and  sprocket  may  again  come  into  favor. 
It  is  certainly  the  most  convenient  method  for 
gearing  to  both  axles  from  a  single  motor. 

The  Johnson-Lundell  system  calls  for  special 
attention  for  another  reason,  viz.,  that  it  is  the 
latest  attempt  to  do  away  with  the  overhead 
trolley.  It  is  not,  however,  a  conduit  system, 
but  rather  a  surface  contact  system,  the  current 
supply  for  the  motor  being  taken  from  a  surface 
conductor  lying  midway  between  the  rails  and 
flush  with  the  street  paving.  This  conductor  Is 
not  electrically  continuous,  however,  but  broken 
up  into  lengths  not  exceeding  S  or  10  feet,  which 
are  successively  thrown  into  electrical  con- 
nection with  the  feeder  system  as  the  car  passes 
over  them,  and  disconnected  again  after  the  car 
passes  off  of  them.  The  switching  is  au  tomatically 
accomplished  iby  electromagnetic  devices,  one  of 
which  Is  provided  for  each  separate  section  of  the 
trolley  rail.  These  switches  are  contained  in 
hermetically  sealed  boxes,  usuallj'  3  in  a  box, 
buried  in  the  street  beside  the  tracks.  On  board 
the  car  is  placed  a  storage  battery  which  is  kept 
continually  charged  by  the  line  current.  The 
function  of  this  battery  is  two-fold — first  to  furnish 
the  current  on  starting  the  car  necessary  to 
actuate  the  electromagnetic  switch  by  which  the 
the  feeder  current  is  diverted  into  the  trolley 
rail  section  immediately  below  the  car,  and  sec- 
ond to  render  the  car  Independent  of  the  power 
station  should  occasion  require,  as  in  case  it 
should  run  off  the  track  or  where  It  Is  required  to 
run  the  oar  over  insulated  portions  of  the  track 
too  long  to  be  conveniently  passed  by  the  car's 
momentum.  Since  for  either  use  but  little  drain 
is  made  upon  the  battery,  the  cells  are  not  re- 
quired to  be  of  large  capacity,  and  only  a  suf- 
ficient number  is  required  so  that  when  coupled 
in  iseries  their  combined  electromotive  force  will 
equal  that  of  the  feeder  circuit.  On  the  experi- 
mental track  now  in  operation  in  New  York,  the 
electromotive  force  of  the  feeder  current  is  about 
250  volts — 100  cells  of  the  chloride  battery  are 
therefore  used.  These  are  arranged  in  series 
under  the  car  seats,  the  whole  being  in  parallel 
with  the  motor  circuit.  Whenever  their  electro- 
motive force  falls  below  that  of  the  trolley  circuit, 
a  portion  of  current  from  the  latter  goes  to  re- 
charge them.  On  the  other  hand,  should  the 
trolley  circuit  electromotive  force  drop  they  would 
come  temporarily  to  the  latter's  assistance. 

There  is  still  another  new  system  for  electric 
railways  that  is  destined  to  come  into  prominence 
In  the  near  future,  viz.,  that  devised    by    Mr.  H, 
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Ward  Leonard.  This  system  Is  already  in  success- 
ful use  both  on  electric  cranes  and  on  elevators,  and 
In  these  applications  has  demonstrated  its  great 
economy  over  all  other  systems  of  control.  It 
has  been  seriously  objected  to  for  street  oar  appli- 
cation on  account  of  the  multiplicity  of  machines 
required  and  has  been  unjustly  condemned  be- 
cause It  has  been  supposed  that  it  would   involve 


but  little  time.  A  small  chain  block,  fastened  to 
a  beam  of  the  oar  body,  by  means  of  an  eye-bait, 
and  to  the  lower  half  of  the  motor  case  at  the  ex- 
tension, shown  in  the  center,  will  enable  one  man 
to  raise  or  lower  it  with  ease.  If  the  armature  is 
to  be  removed,  the  journal  caps  are  taken  off,  the 
case  supported  from  below  with  a  timber,  a  plank 
laid  one  end  on  the  motor  cas?,  and  the  other  on 


PIG.    1.      FRONT   VIEW   OF  MOTOR. 


excessive  sparking  with  sudden  changes  of  load  or 
speed.  As  a  matter  of  fact,  however,  the  machines 
do  not  spark  at  all  and  the  efficiency  of  control  is 
far  greater  than  is  possible  even  with  the  series- 
parallel  method. 


OABS   ELECTKIC    COMPANY'S    NEW    BAIL,- 
WAT   MOTOE. 


The  accompanying  illustrations  show  parts  of 
the  new  railway  system  placed  on  the  market  by 
the  Card  Electric  Company,  of  Maisfield,  O.  Fig. 
1  shows  a  front  view  of  the  motor,  with  the  case 
closed.  It  will  be  noticed  that  all  the  working 
parts  are  encased  within  the  cast  frame  of  the 
motor,  and  are  thus  protected  from  dirt  or  mois- 
ture at  all  times.  Attention  is  called  by  the  de- 
signer to  the  rigidity  of  the  frame,  and  the  im- 
possibility of  parts  getting  out  of  alignment. 

Fig.  3  shows  a  rear  view  of  the  motor.    A  novel 


a  cross  support  in  the  pit;  on  this  the  armature  is 
rolled  out  of  its  bearings,  away  from  under  the 
car  and  out  on  the  floor.  All  the  screws  and  bolts 
are  easily  accessible,  and  a  socket  wrench  is  pro- 
vided for  their  removal  from  the  top  side. 

The  core  of  the  armature  is  built  up  of  the  best 
magnetic  iron  and  is  slotted  to  receive  the  con- 
ductors. These  slots  are  insulated  with  mica,  as 
are  also  the  ends  of  the  core.  The  shaft  is  ham- 
mered steel,  is  four  inches  in  diameter  through 
the  core  portion,  with  a  one-inch  square  key  to 
prevent  turning;  the  ends  are  reduced  to  receive 
the  commutator  and  oil  disc,  without  impairing 
the  strength  or  rigidity  of  the  shaft,  and  termi- 
nate in  bearings  of  generous  size  and  length  for 
the  journals.  The  pinion  is  securely  keyed  on, 
and  is  further  held  by  a  nut. 

The  field  coils  are  wound  on  forms,  each  one  in 
two  parts  and  separately  covered  first  with  mus- 
lin saturated  with  shellac,  then  with   two  wind- 


point  when  further  compression  will  permit  the 
rings  being  removed  without  the  aid  of  a  ham- 
mer. A  frequent  source  of  trouble  Is  from  oil 
working  Its  way  along  the  shaft  into  the  armature 
and  destroying  the  insulation,  and  only  a  perfect 
metallic  joint,  which  Is  seldom  obtained,  unless 
aided  by  other  means,  will  prevent  it.  In  this 
commutator,  between  the  hubs  of  the  end  plates, 
is  a  rubber  ring,  which  is  of  such  size  that  when 
the  commutator  is  on  the  shaft  it  will  fit  the  shaft 
snugly  and  make  a  perfect  union  between  all 
parts,  and  effectually  prevent  any  oil  passing 
through  to  the  armature  or  working  its  way  out- 
ward into  the  commutator. 

Careful  attention  has  been  given  the  gear  case, 
which  is  made  of  malleable  iron.  In  the  top  half 
is  an  opening  with  a  hinged  lid  for  Inspecting  the 
gears  and  inserting  grease.  The  rear  fastening  to 
the  bottom  half  is  made  in  the  form  of  a  detacha- 
ble hinge,  for  convenience  in  lowering  and  re- 
moval. On  the  front  end  is  a  handle.  The  joints 
are  planed,  and  the  holes  bored  accurately  to  fit 
the  a.xle  and  other  parts. 

The  resistance  bo.\'  is  made  of  hard,  well-sea- 
soned maple,  with  a  tight  bottom,  and  is  lined 
inside  with  asbestos  board.  The  coils  are  made 
of  iron  wire  and  fastened  to  the  box  with  coach 
screws,  which  pass  through  holes  in  the  sides  and 
screw  into  the  coils.  Soldered  connections  be- 
tween coils  are  made  on  the  inside;  connecting 
wires  are  brought  out  from  difllerent  parts  of  the 
box  and  terminate  at  binding  blocks  on  the  end 
where  connection  is  made  with  the  controller. 
Two  boxes  are  used  on  each  car,  connecting  to- 
gether in  multiple,  which  gives  a  large  radiating 
surface  and  thorough  ventilation. 

The  controlling  stand  is  very  simple.  The 
operating  handle  is  placed  centrally  on  top  of  the 
cover  and  turns  a  short  shaft  from  which  motion 
Is  transmitted  to  another  shaft,  shown  at  the  left 
in  Fig.  5,  by  means  of  two  small  sprocket  wheels 
and  a  chain.  Immediately  under  the  cover  is  the 
reversing  switch,  the  handle  extending  through 
the  case  at  the  right.  On  the  longer  shaft  are 
placed  eight  cams,  insulated  from  it  by  heavy 
hard  rubber  tubing  and  secured  by  hard  rubber 
pins.  Opposite  each  cam  is  a  switch  fastened  by 
a  suitable  bracket  or  base  to  the  back  near  the 
shaft.  Each  switch  is  provided  with  contact 
pieces  to  engage  with  clips  on  binding  blocks  fas- 
tened to  the  back.     At  the  bottom  of  the  stand  is 


FIG.    4.      COMMUTATOR. 

feature  is  the  steel  bar  for  strengthening  the  cast 
extensions  that  form  the  spring  supports.  The 
bar  rests  in  grooves,  cast  for  the  purpose,  and  is 
clamped  down  by  two  eye-bolts  fastened  by  pins 
between  the  hinge  ribs  at  the  bottom,  and  clips 
over  the  top,  dividing  the  strain  equally  be- 
tween four  points,  overcoming,  it  is  claimed,  all 
danger  of  breaking  after  long  service,  through  a 
gradual  crystallzatlon  of  the  cast  metal. 

Fig.  3  shows  the  motor  with  the  lower  half  of 
the  case  dropped  down,  exposing  the  armature 
and  field  coils,  for  Inspection  or  removal.  The 
method  of  doing  this  is  quite  simple  and  requires 


REAR  VIEW   OF   CARD   RAILWAY  MOTOR. 


ings  of  waterproof  tape,  and  painted  with  two 
coats  of  insulating  compound,  after  which  they 
are  bound  together  with  tape  and  placed  in  an 
oven  heated  by  steam  to  150  degrees,  and  kept 
there  until  every  particle  of  moisture  is  driven 
out.  In  winding  the  wire  on  the  form's,  each  layer 
is  coated  with  shellac  until  saturated. 

In  constructing  the  commutator  (Fig.  4)  the 
segments  are  set  up  in  a  form  and  over  them  are 
driven  with  a  heavy  hammer  rings  of  steel  until 
further  compression  In  that  manner  is  Impossible, 
but  when  the  end  plates  are  put  on  and  screwed 
down,  the  degree  of  strain  has  been  limited  to  a 


a  series  of  binding  blocks  for  making  connection 
between  controller,  motor,  resistance  and  the 
line. 

The  operation  of  the  controller  switch  will  be 
clearly  understood  by  reference  to  that  part 
shown  separately  in  Fig.  G.  The  two  springs 
fastened  to  the  switch  arm  and  the  bracket  back 
of  the  pivoting  point,  operate  to  throw  the  switch 
In  or  out  when  the  cam  has  moved  the  arm  in 
either  direction  past  a  center  line,  and  makes 
that  motion  Independent  of  the  operator  and  al- 
ways at  the  same  speed.  The  cam  gives  positive 
movement  to  the  switch  until  it  is  just  releasing 
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from  the  contact  clips,  when  the  springs  act  and 
throw  it  quickly.  The  same  thing  occurs  when 
contact  is  made,  so  that  no  matter  how  slow  the 
movement  of  the  handle  maj'  be,  there  can  be  no 
drawing  out  of  arcs  or  burning  of  contacts.  The 
reversing  switch  Is  of  the  simplest  possible  form 
with  sliding  contacts,  and  every  part  is  accessible. 
The  leading  in  wires  at  the  base  are  protected  on 
all  sides,  and  hook  into  their  respective  binding 


power.  The  reasons  are  clear  from  what  pre- 
cedes, as  the  necessary  boiler  capacity  cannot  be 
given  to  a  locomotive  to  permit  high  train 
velocity  on  the  grades  that  are  now  common  on 
main  lines.  With  electricity  any  reasonable 
amount  of  power  can  be  supplied  from  the  cen- 
tral station,  where  room  may  be  provided  for  any 
desired  boiler  capacity. 
It  is  not  at  all   probable    that    the    Immediate 


FIG.    3.      VIEW   OF   CAKD  MOTOR,  OPEN. 


blocks  where  they  are  further  secured  by  screws. 
The  commutator  cannot  be  turned  off  without 
removing  the  armature,  and  be  made  absolutely 
true  with  the  journals.  The  case  can  be  opened 
and  the  commutator  turned  off  .in  no  longer  time 
than  would  be  required  to  take  the  armature  out 
and  place  it  on  the  floor.  When  the  motor  case 
and  armature  are  lowered,  the  pinion  is  released 
from  the  gear  wheel  and  is  used  as  a  means  for 
turning  the  armature.  This  is  done  with  a 
leather  belt  making  connection  with  the  pulley 
and  crank  handle  fastened  to  the  case.  The 
speed  can  be  made  anything  lesired.  One  at- 
tachment will  answer  for  any  number  of  motors. 
lo  mounting  the  motor  the  rear  supports  are 
placed  one  on  each  side,  with  one  forward  sup- 
port resting  on  the  truck  frame.  This  equalizes 
the  weight  and  makes  a  very  elastic  suspension. 
The  forward  support  can  be  used  or  not  as  dc- 
llrcl,  or  be  made  lo  conform  to  any  peculiarity 
of  the  truck. 


future  will  find  electric  locomotives  taking  the 
place  of  steam  on  main  lines  for  regular  work,  as 
the  e.vpense  of  installation  is  out  of  proportion  to 
the  advantages  to  be  gained  by  the  change,  but 
for  elevated  roads,  suburban  work,  and  switching, 
the  change  will  be  rapid  after  a  few  actual 
plants  have  proved  the  practical  superiority  of 
electric  transmission.  The  present  experience 
with  electric  motors  In  England  and  in  this 
country  for  quite  heavy  trains  is  enough  to 
establish  an  Important  conclusion;  namely,  that 
the  transmission  of  power  from  a  central  station 
by  the  electric  current,  and  Its  transformation 
into  mechanical  work  at  the  train  by  means  of 
electric  motors,  is  a  practicable  and  efBcient 
method  of  furnishing  power  to  locomotives,  while 
the  cost  of  fuel  and  repairs  is  less  than  with  the 
steam  locomoti /e;  but  the  other   e.vpenses,    that 


To  sum  up,  we  are  now  entering  upon  an  era  of 
change  of  motive  power  from  steam  directly 
applied,  as  In  our  present  locomotives,  to  elec- 
tric transference  of  power  from  a  central  station 
to  moving  trains.  The  change  must  necessarily 
go  on  slowl}',  commencing  first  with  the  suburban, 
switching,  and  elevated  services,  and  finally 
beginning  in  main  line  work  where  the  traffic  !&■ 
crowded.  The  steam  locomotives  will  not  be 
altered  much  in  appearance  or  power 
from  the  best  of  the  present  designs, 
but  improvements  will  continue  In 
detail  so    long    as    it    remains    In    use. 


FIG.  0.   CONTROLLER. 

We  are  nearly  at  the  limit  of  economy  with 
steam  locomotives  where  there  are  large  boilers 
and  compound  cylinders,  and  where  the  engineer 
and  fireman  are  competent  and  the  loads  not  ex- 
cessive, and  the  maximum  capacity  is  about  as- 
great  in  some  cases  as  it  Is  practicable  to  make  it; 
hence,  for  higher  efficiency  and  greatly  increased 
hauling  power  at  high  speed,  concentration  of 
power  is  needed.  So  far  as  can  now  be  seen  there 
must  be  a  stationary  plant  where  power  can  be 
concentrated,  and  electricity  seems  the  only  prac- 
tical means  of  transferring  such  concentrated 
power  to  moving  trains. 


CONSTRUCTION  STOPPED  BECAUSE  OF 
PKOBABLE  ELECTROLySIS. 


The  Springfield  Water  Company  on   last  Tues- 
day secured  an  Injunction  at  Media,  Pa.,  restrain- 


THE  FUTUHE  LOCOMOTIVE.' 


The  future  locomotiv*  to  some  cases  will  cer- 
^alDly  b«  driven,  m  now  by   steam,  but  where 


no.  0,    coxmoLLBR  switch 

very  biKbmaZliiiiim  speeds  nr"' nwdcl  and  irrn'lcti 
>re  I'.  Iw  lr»vHcd  ov<rr  m  ctntUi-rnhU:  velocity, 
«Dd  on  (uburbftD  lln^i  and  ■•'ClionH  where  tbo 
traffic  Is  crowded,  <-kclrlclly  will   be   lb';   motive 

•rnno  an  aniclabr  D»»M  L  UaniM  la  T/u  Bnglanrtng 


Flo.    7.      rAllTS  OF   MACIIINK   FOR  TTRNING  C0MMUTAT0B8. 


arc  mad"  up  of  InlercHt,  taxes,  ground  rent,  etc., 
are  dfpcndcnt  \\]«in  a  multitude  of  rondltlons 
p'.'CUllar  to  eiicb  railroad,  and  the  llnal  relative 
economies  of  the  two  synlems  must  be  Icarncii 
from  a  Ktudy  ot  the  coDdttloni  cxlBlIng  in  each 

particular  naie. 


log  till'  l'hlladi>l|ihlu  >V-  Media  KleclrIc  Hallway 
Com))any  from  constructing  an  electric  road  on 
the  Haltlmorc  piUe.  The  application  was  made 
on  the  ground  that  IT  the  road  was  built  and 
operated  the  watrr  pljies  would  be  Irreparably 
Injured    by    electrolysis.       AMIdavllH   were   sub- 
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mltted  allegiDfr  that  this  result  had  occurred  in 
other  localities  where  pipes  and  trolley  lines  were 
in  proximity.  The  company  has  several  thous- 
and feet  of  pipe  burled  in  the  pike.  The  in- 
junction granted  was  a  preliminary  one,  and 
until  the  que  stlon  is  finally  settled  all  worli  on  the 
extension  to  Swarthmore  and  Media  will  be 
stopped. 


TROLLEY  LINES  IN  BROOKLYN. 


CONTRASTED  COMPLAINTS. 


The  following  complaints  which  a  Newark 
paper  asserts  were  recently  addressed  to  Manager 
Young  of  the  Newark  Consolidated  Traction  Com- 
pany, might  have  been  made  to  the  manager  of 
any  one  of  several  scores  of  street  railways.  The 
striking  differences  of  opinion  entertained  by 
passengers  of  street  cars  are  sufBoiently  familiar 
and  the  accompanying  contrasting  complaints 
have  been  urged  times  without  number.  The 
only  inaccuracy  in  the  description  lies  in  the 
arrangement  of  the  incidents  in  point  of  occur- 
rence for  the  sake  of  canirast.  The  first  com- 
plaint is  given  by  a  street  railway  patron  In 
these  terms: 

"I  missed  my  train  to-day  owing  to  the  slow- 
ness of  your  electric  cars,  and  could  not  keep  an 
important  appointment  in  New  York.  It  was  a 
great  annoyance.  Your  company  ought  to  serve 
its  patrons  better  than  that.  I  thought  that  the 
trolley  would  give  us  better  service,  but  it  is 
poorer  than  the  horse  cars." 

"I'm  sorry,"  said  Manager  Young,  "but  really 
we  are  doing  the  best  we  can.  You  must  make 
allowances  for  changes.  We  will  do  better  as  soon 
as  our  system  Is  perfected.  I  regret  that  you 
had  to  lose  your  appointment  in  consequence  of 
the  caution  of  our  employes." 

The  visitor  retired  somewhat  mollified,  and  the 
manager  was  beginning  to  look  over  some  letters 
when  another  visitor  entered.  He  was  in  a  state 
of  agitation. 

"I  want  to  complain  to  your  company,"  said 
the  visitor,  "of  the  frightful  speed  at  which  you 
run  your  electric  cars.  It  is  outrageous,  it  is 
criminal  and  the  company  ought  to  be  indicted 
for  it." 

"But  the  public  want  rapid  transit,"  said  the 
manager  depreoatingly. 

"Yes,  but  they  don't  want  locomotive  speed  In 
our  public  streets,"  responded  the  visitor  hotly. 
"I  have  been  witness,  personally  witness,  to 
many  narrow  escapes  from  death  owing  to  the 
recklessness  with  which  your  motormen  run  their 
cars,  and  this  morning  I  myself  sustained  a  shock 
in  attempting  to  board  a  oar  in  motion.  It's 
shameful." 

The  indignant  gentleman  had  scarcely  been 
bowed  out  with  assurances  that  hereafter  the 
motormen  would  be  more  closely  attended  to, 
when  a  third  visitor  bounded  In.  It  was  a  woman. 
She  didn't  waste  any  preliminary  words. 

"Doesn't  the  law  require  you  to  give  warning 
at  crossings?" 

"Yes,  madame." 

"Then  your  company  constantly  violates  the 
law.  I  was  nearly  run  over  this  morning  by  one 
of  your  cars  because  no  gong  was  sounded." 

"But,  madame,  are  you  sure  the  gong  was  not 
sounded  near  the  crossing?" 

"Sure?  Of  course  I  am.  The  gong  never  is 
sounded,  for  I've  noticed  it  every  day.  The  cars 
steal  along  without  a  sound,  and  you  never  know 
that  they  are  approaching  until  they  are  right  on 
top  of  you." 

The  manager  promised  to  see  to  it,  and  the 
female  visitor  went  out~of  the  door  remarking 
that  she  would  see  a  lawyer  and  find  out  if  she 
couldn't  get  damages  for  a  severe  shock.  Five 
minutes  afterward  the  door  was  opened  again  for 
another  visitor.  He  was  a  resident  of  Clinton 
avenue. 

"Is  this  Manager  Young?"  he  asked.  Mr. 
Young  acknowledged  his  identity. 

"Well,  I  have  called  to  see  if  the  infernal  goag 
nuisance  can  be  abated.  It  is  making  life  simply 
Intolerable  In  our  section  of  the  town." 

"But  the  gongs  must  be  sounded  in  approaching 
a  crossing,"  said  the  manager  wearily. 

"Sounded?"  retorted  the  visitor  scornfully. 
"Why,  they  play  on  the  gong  continually;  they 
never  let  up,  and  they  do  it  with  malice  prepense. 
Your  company  has  no  right,  sir,  to  disturb  a 
peaceful  neighborhood  with  such  a  hideous 
racket.  If  it  isn't  stopped  we  will  go  to  law 
about  it." 

The  manager  expressed  concern.  He  said  he 
had  not  known  that  the  gongs  were  such  a  nuis- 
ance.    He  would  Inquire  into  it  at  once. 


It  is  fair  to  say  that  public  opinion  In  Brooklyn 
in  reference  to  the  trolley  has  undergone  a  consid- 
erable change  in  the  course  of  the  last  year,  says 
the  New  York  Tribune.  When  the  use  of  the 
trolley  was  threatened  on  a  large  scale  many  peo- 
ple regarded  the  prospect  with  genuine  alarm. 
They  had  heard  of  it,  it  they  had  not  seen  it  in 
operation  In  other  cities,  and  knew  that  trolley 
cars  were  often  run  at  high  speed,  and  were  a 
source  of  great  danger  to  people  in  tne  streets. 
They  didn't  like  the  prospect  of  having  their 
streets  lined  with  poles  supporting  miles  of  wire 
Carrying  powerful  currents  of  electricity.  They 
had  heard  of  the  buzz  of  the  trolley  on  the  wire, 
and  of  the  ".rolley  jerk"  which  the  inexperienced 
motorman  knows  how  to  perpetrate  with  disas- 
trous effects  on  passengers  standing  inside  a  oar. 

The  general  attitude  of  Brooklynites  was  adverse 
to  the  trolley,  and  for  a  number  of  months  after 
the  electric  cars  were  put  in  use  experience 
showed  that  the  apprehensions  which  had  been 
aroused  were  tar  from  baseless.  Accidents  fol- 
lowed each  other  with  alarming  rapidity.  The 
trolley  cars  ran  at  least  twice  as  fast  as  the  horse 
cars  had  done,  and  people  had  to  be  educated  up 
10  the  point  of  looking  out  for  them.  This  was 
especially  the  case  with  children,  who  formed  a 
large  proportion  of  the  victims  in  the  first  six 
months  of  the  general  use  of  the  new  motive 
power. 

It  was  by  no  means  the  children  alone  who 
needed  to  be  educated.  The  motormen  did  not 
understand  their  business  thoroughly;  frequently 
they  ran  too  fast,  and  they  failed  to  keep  a  suffi- 
ciently sharp  watch  upon  the  tracks  ahead  of 
them.  Several  lives  were  lost  because  passengers 
alighted  from  a  car  and  passed  around  in  the  rear 
of  it  to  cross  the  other  track,  without  observing 
that  a  car  was  coming  down  rapidly  on  that  track. 
Then  people  took  needless  risks.  A  policeman 
was  killed  by  attempting  to  board  the  front  plat- 
form of  a  car  id  broad  daylight,  and  not  long 
afterward  a  druggist  in  upper  Fulton  street  met 
his  death  in  precisely  the  same  manner,  although 
this  casualty  occurred  about  midnight. 

Gradually,  however,  the  people  have  accus- 
tomed themselves  to  the  new  traction  agent,  and 
its  good  points  have  become  recognized.  The  in- 
crease in  speed  is  an  important  consideration,  and, 
except  in  the  more  crowded  parts  of  the  city.  It  is 
felt  that  a  speed  of  ten  miles  an  hour  Is  not  unsafe. 
This  feeling  manifested  itself  with  considerable 
emphasis  when  a  bill  was  laid  before  the  legisla- 
ture a  few  weeks  ago  requiring  the  trolley  cars  to 
run  no  faster  than  six  miles  an  hour.  Undoubt- 
edly the  bill  originated  with  the  elevated  roads, 
which  had  suffered  a  considerable  loss  of  business 
by  reason  of  the  competition  of  the  trolley,  and  no 
one  appeared  to  advocate  it  except  the  counsel  of 
one  of  the  elevated  companies.  The  opposition  to 
it  was  so  strong,  however,  that  it  never  emerged 
from  the  committee-room. 

Since  about  the  beginning  of  the  year  there  has 
been  a  marked  diminution  in  the  number  of 
trolley  car  accidents,  although  within  the  last 
fortnight  two  or  three  persons  have  been  killed. 
In  one  of  these  oases  at  least,  the  motorman  ap- 
pears to  have  been  running  his  oar  far  beyond  the 
legal  speed. 

No  one  contends  that  the  trolley  is  perfect.  But 
it  seems  to  have  come  to  stay.  Its  cheapness  is  a 
strong  recommendation  to  the  surface  companies, 
and,  of  course,  if  it  should  be  found  practicable 
to  run  the  trolley  wires  underground,  the  cars 
would  still  run  as  fast  as  they  do  now  and  the 
factor  of  danger  to  pedestrians  would  not  be  elim- 
inated. r_  It  is  believed  by  a  considerable  number 
of  people  that  safety  in  the  operation  of  these  cars 
would  be  increased  by  the  use  of  a  jingling  bell, 
which  would  ring  continuously  while  a  car  is  in 
motion.  Of  course  there  Is  an  objection  to  this 
in  Pulton  street,  for  example,  where  a  large  num- 
ber of  cars  are  constantly  moving,  and  where  the 
ringing  of  numerous  bells  would  add  to  the  noise 
and  produce  confusion  in  some  minds.  But  away 
from  the  centers  of  business  it  Is  believed  that 
bells  of  this  sort  would  afford  a  needed  warning 
in  many  cases.  There  is  a  singing  of  the  wire  as 
the  car  approaches  or  recedes,  it  is  true,  but  this 
is  unsatisfactory  and  untrustworthy  as  a   signal. 

Such  a  bell  would  probably  have  prevented  the 
accidents  occurring  when  persons  passing  behind 
a  oar  In  order  to  cross  to  the  farther  side  of  the 
street  have  been  run  down  by  the  car  coming, 
unseen  and  comparatively  silent,  on  the  other 
track.  It  would  tend  to  the  safety  of  all  people 
walking,  and  a  bicycle  rider  says  that  it  would  be 
of  great  advantage  to  men  of  his  class,  who  fre- 
quently have  difficulty  when  approach- 
ing car  tracks  in  telling  whether  the  way 
is  clear.  Of  course  every  rider  slows  up  and  pro- 
ceeds cautiously  when  coming  to  a  street  on 
which  trolley  oars  run,  but  if  the  eye  could  be 
assisted  by  the  ear  It  would  be  decidedly  to  his 
advantage. 


It  is  a  question  whether  anything  Is  gained  by 
placing  a  gate  on  the  side  of  the  car  platform  next 
the  other  track.  It  seems  reasonable  that  if  a 
man  could  get  a  clear  view  forward  as  he  was 
about  to  alight  on  that  side  he  would  not  step  oflp 
if  a  car  were  approaching  in  the  opposite  direc- 
tion. Some  accidents,  therefore,  might  be  pre- 
vented by  removing  the  gate,  which  is  required 
by  the  state  railroad  commission. 

On  a  few  of  the  lines  in  Brooklyn  there  is  a  re- 
quirement on  open  cars  of  a  chain  or  barrier  of 
some  kind  on  the  side  nearest  the  other  track, 
and  on  the  lines  soon  to  be  equipped  with  the 
trolley  by  the  City  Railroad  Company,  a  stipula- 
tion has  been  made  that  such  guards  must  be 
provided  on  all  open  cars.  And  yet  it  Is  an  inter- 
esting fact  that  few,  if  any,  accidents  have  oc- 
curred from  passengers  alighting  from  open  cars 
on  what  is  supposed  to  be  the  dangerous  side.  The 
reason  appears  to  be  that  they  can  look  out  and 
see  whether  danger  is  approaching  in  the  shape  of 
another  car. 


PROGRESS    OF    THE    METROPOLITAN    ELE- 
VATED, CHICAGO. 


.  The  West  Side  Construction  Company,  the  cor- 
poration which  Is  building  the  Metropolitan  Ele- 
vated road,  has  made  a  report  showing  the  con- 
dition of  affairs  May  1.  The  construction  com- 
pany has  contracted  to  build  IGi  miles  of  road, 
about  two  miles  of  which  will  be  four  tracks  and 
the  remainder  double  track,  the  whole  the  equiv- 
alent of  17.90  miles  of  double  track.  The  report 
shows  that  the  company  had  received  up  to  May 
1,  $7,8t3,975.  The  expenditures  have  been  as  fol- 
lows: 

Land  (including  legal  espenses  of  same) $4,128  387  OT 

Structare  (Inciuling  foundations) I,7<630000 

Track",  stations  ana  other  construction 889^244  OD 

laterest  on  bonds 230,493  0 ) 

Taxes  and  all  other  expenses 473  683(0 

Cash  465,41602 

Surplus  land  o  wneJ  (cost  price) 367  799  07 

Deposited  with  the  City  of  Chicago  (as  guaran- 
tee) bonds,  casting 103915.76 

(To  be  returned  the  company  when  five  con- 
tinuous miles  of  track  ate  completed.) 

Other  amounts  due  the  company 4"  836  05 

(Including  $15,000  deposited  in  trust  on  ac- 
count of  tne  Van  Bucen  street  bridge.) 

Total .$7,843,976.00 

The  surplus  land  was  acquired  so  that  large 
houses  on  the  right  of  way,  of  too  great  value  to 
be  destroyed,  might  be  moved  to  same.  This  has 
already  improved  the  value  of  them  and  surplus 
land  and  tiouses  are  now  estimated  to  be  worth 
about  .$500,000. 

The  company  also  has  on  hand  $6,543,700  of 
M.  W.  S.  E.  railroad  company  capital  stock. 

All  the  land  for  the  right  of  way  has  been  ac- 
quired from  Franklin  street  to  West  Forty- 
eighth,  a  distance  of  5.83  miles.  Also  all  the 
land,  excepting  175  feet,  for  the  Logan  square 
line  from  Paulina  street  north  to  Wood,  a  dis- 
tance of  a  little  over  two  miles.  Land  for  a  total 
of  eleven  miles  of  double  track  has  been  acquired, 
all  of  which  has  been  paid  for  except  about 
$700,000 'still  due  for  mo'rtgages  and  other  in- 
cumbrances. 

The  structure  is  entirely  erected  from  Jefferson 
street  to  West  Forty-eighth.  No  structure  Is  yet 
erected  on  the  Logan  square  line,  but  steel 
enough  is  already  delivered  along  the  line  to 
build  it  as  far  north  as  Roby  street,  and  the 
erection  will  be  soon  commenced,  as  the  founda- 
tions for  the  structure  are  now  being  put  in 
rapidly. 

Contracts  have  been  let  for  both  the  founda- 
tions and  superstructure  of  the  bridges,  to  be 
finished  ready  for  use  by  August  15,  1894,  and  co- 
incldentally  the  entire  main  line  and  Garfield 
Park  line  from  Franklin  street  west  to  Forty- 
eighth  street,  and  the  Logan  square  line  from 
Main  Line  Junction  at  Paulina  street  north  to 
Roby  street  (over  ten  miles  of  double  track 
road),  will  be  completed  and  ready  for  operation. 
One  hundred  passenger  cars  are  now  being  built 
by  Pullman's  Palace  Car  Company,  under  a  con- 
tract requiring  them  to  be  delivered  by 
August  1. 

Under  a  subscription  dated  June  7,  1893,  the 
West  Side  Ccstructlon  Company  sold  $10,000,000 
of  M.  W.  S.  E.  R.  R.  first  mortgage  5  per  cent, 
bonds    at    90    per    cent,   of   par,  the  proceeds  of 
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-which,  It  was  then  expected,  would  be  sufficient 
to  build  and  proportionately  equip  the  ten  and 
one-fourth  miles  above  referred  to.  These  expec- 
tations, it  is  now  found,  will  be  fully  realized;  for 
from  the  final  Installment  of  20  per  cent,  on  the 
bond  subscription  (made  payable  June  15  next) 
with  what  is  now  in  the  treasury  of  the  company, 
ample  funds  will  be  in  hand  to  complete  that  part 
of  the  contract. 

Regarding  the  adoption  of  electricity  for  motive 
power  the  report  says:  The  extra  expenditure  re- 
quired to  complete  the  electric  outfit  is  estimated 
by  electric  engineering  experts  to  be  about  $400,- 
000  greater  than  it  would  be  for  locomotive  en- 
gines, but  the  saving  in  operating  expenses,  these 
experts  estimate,  will  amount  to  about  $350,000 
per  annum  on  the  entire  road.  The  principal  sav- 
ing will  be  in  the  difference  between  the  cost  of 
hard  and  soft  coal. 

The  company  has  already  received  from  the 
M.  W.  S.  E.  R.  R.  Company  65,437  full  paid 
shares  of  the  railroad  company's  capital  stock.  Of 
these  shares  35,000  will  be  delivered  to  bond  sub- 
scribers when  the  final  call  on  the  $10,000,000 
bond  subscription  (due  June  15)  is  paid,  which 
will  leave  40,437  shares  in  the  treasury.  Upon 
the  completion  of  the  ten  and  one-fourth  miles  of 
road  this  company  will  be  the  owner  of  75,000 
shares  of  said  stock,  of  par  value  of  $7,500,000, 
and  the  surplus  real  estate  before  stated. 


HELATIVE    ADVANTAGES    OF    TOOTHED 
AND  SMOOTH  COBE  ARMATtTBES.' 


BY   .\LTON  D.    ADAMS 

The  merits  of  dlflierent  methods  of  construction 
in  the  manufacture  of  dynamo  electric  ma- 
chinery, as  in  other  lines,  must  evidently  be  de- 
cided by  their  comparative  costs,  all  else  being 
equal.  Although  questions  concerning  the  rela- 
tive merits  of  toothed  and  smooth  core  armatures 
have  Long  been  discussed,  very  little  seems  to 
have  been  written,  to  show  whether  actual  sav- 
ing in  cost  may  be  effected  by  one  construction 
over  the  other,  when  employed  to  produce  the 
same  results.  The  practice  of  dynamo  builders 
lu  this  country,  and  abroad,  embodies  both  types, 
•and  the  history  of  the  art  records  many  changes 
from  each  to  the  other.  In  view  of  the  above, 
the  inquiry,  whether  in  the  light  of  present  facts 
.^ny  saving  can  be  effected  by  the  use  of  toothed 
•core  armatures,  seems  of  interest.  The  limits  of 
this  paper  do  not  permit  consideration  of  this 
question  in  connection  with  all  classes  of  elec- 
trical machinery,  and  its  bearing  on  direct  cur- 
rent constant  pressure  machines  only  will  be 
taken  up. 

The  principal  disadvantages  of  toothed,  com- 
pared with  smooth  core  armatures,  are  greater 
.first  cost,  large  change  of  lead,  excessive  sparking, 
•when  used  with  too  short  air  gaps,  and  the  pro- 
duction of  heat  in  pole  pieces;  their  advantages 
are,  that  inductors  are  positively  driven,  large 
■solid  inductors,  protected  from  eddy  currents, 
and  that  a  reduction  may  be  made  in  the  length 
■and  consequent  magnetic  resistance  of  the  air 
gap.  Change  of  lead  may  be  fixed  within  any 
desired  limits,  and  sparking  abated  by  such  pro- 
portions of  air  gap  and  teeth,  as  give  them  suf- 
ficient magnetic  resistance.  Heat  in  pole  pieces 
may  be  reduced  by  their  lamination,  by  the  use 
of  very  narrow  teeth  and  slots,  by  forms  of  teeth 
that  present  a  nearly  continuous  surface  of  iron 
to  the  pole  pieces,  and  still  more,  by  the  use  of 
openings  In  core  disks  which  do  not  cut  through 
their  outside  surface,  or  a  continuous  magnetic 
sheath  outside  the  teeth.  For  any  given  form  of 
tooth,  the  heating  of  pole  pieces  is  less,  the  longer 
the  air  gap. 

The  mechanical  Btrength  of  armature  teeth,  as 
usually  employed.  Is  far  In  excess  of  that  required 
to  hold  Inductors  In  position,  even  under  con- 
•Jltlonsof  short  circuit,  and  driving  pins   Inserted 

•A  paper  read  hx^rote  the  Amcrlcun  Institute  of  Elec- 
trical Englneem. 


in  the  core,  at  proper  Intervals,  are  much  cheaper 
and  take  up  less  valuable  room  on  the  armature 
circumference.  Either  teeth  or  substantial  driv- 
ing pins  are,  of  course,  preferable  mechanically 
to  the  slender  bits  of  hard  fibre  which  have  been 
much  used,  and  frequently  give  way  under  the 
heavy  strains  to  which  large  generators  are  sub- 
ject. When  large  wires  of  copper  rods  are  used 
as  inductors,  their  protection  from  eddy  currents 
Is  an  important  matter,  but  proper  stranding  of 
inductors  reduces  the  eddy  loss  in  them,  when 
used  on  smooth  cores,  to  a  very  small  amount, 
and  has  the  further  important  advantage  that 
inductors  may  be  bent  into  the  proper  shape  at 
armature  ends,  and  the  joints,  necessary  when 
rods  are  used,  avoided. 

The  chief  possible  advantage,  then,  to  be 
gained  by  the  use  of  toothed  armatures,  is  through 
a  reduction  in  the  length  of  the  air  gap,  and  the 
consequent  reduction  in  the  ampere  turns  re- 
quired on  field  magnet,  weight  of  copper,  or 
energy  in  winding,  and  the  length  and  weight  of 
iron  core.  To  make  this  advantage  available,  it 
must  be  practical  to  use  air  gaps  shorter  than  are 
required  for  Insulation,  winding  and  clearance. 
As  is  well  understood,  the  armature  winding  of  a 
dynamo  or  motor,  in  operation,  has  a  magnetizing 
action  which  is  measured  in  ampere  turns  for  a 
bipolar  machine,  by  one  quarter  the  product  of  all 
the  inductors  of  the  armature,  into  the  total  ar- 
mature current.  The  ampere  turns  on  the  arma- 
ture evidently  tend  to  set  up  a  flow  of  magnetism, 
having  a  complete  circuit  through  the  armature 
core,  twice  across  each  air  gap,  and  through  the 
Iron  of  pole  pieces.  About  half  the  ampere  turns 
furnished  by  the  inductors  under  pole  pieces,  evi- 
dently act  against  the  field  ampere  turns  in  each 
air  gap  at  the  polar  tips,  and  the  ratio  between 
the  armature  and  field  ampere  turns  at  this  point, 
necessary  to  give  sparkless  reversal  there,  must 
determine  whether  the  required  magnetic  resist- 
ance be  greater  or  less  than  that  of  an  air  gap 
long  enough  for  insulation,  winding,  and  clear- 
ance with  a  smooth  core  armature. 

As  an  armature  coil  in  an  operating  dynamo  or 
motor  passes  under  the  brush,  the  current  flowing 
in  it  must  stop,  and  one  in  the  opposite  direction 
be  set  up;  and  if  this  action  is  to  be  accomplished 
without  sparking,  a  sufficient  electromotive  force 
must  be  provided  in  the  coil  while  in  direct  con- 
tact with  the  brush.  In  the  ordinary  dynamo  or 
motor,  magnetism  forced  across  the  path  of  the 
coil,  by  the  field  ampere  turns  expended  in  air 
gap,  must  provide  this  reversing  electromotive 
force.  The  data  of  a  number  of  smooth  core 
armature  machines  of  different  make,  show  ratios 
of  field  to  armature  ampere  turns  in  air  gap,  of 
from  about  one  and  one- half  to  one,  to  two  and 
one-half  to  one,  and  the  writer's  experience  is  that 
a  ratio  of  two  to  one  will  give  sparkless  operation 
at  full  load,  with  brushes  set  just  outside  pole 
corners. 

It  Is  a  matter  of  common  experience  that  the 
ratio  between  field  and  armature  ampere  turns  in 
the  air  gap  may  be  so  reduced,  even  in  machines 
with  smooth  core  armatures  as  to  require  excess- 
ive change  of  lead  to  secure  even  approximate 
freedom  from  sparking.  If  it  be  desired  there- 
fore to  builil  machines  having  an  expenditure  of 
field  ampere  turns  in  the  air  gap  not  much  greater 
than  those  of  the  armature,  we  need  not  resort  to 
toothed  cores.  Take,  for  example,  the  case  of  a 
300  ampere  dynamo,  with  120  Inductors  on  its 
armature  in  one  layer;  an  air  gap  Induction  of 
35,000  lines  per  square  inch,  and  80  per  cent,  of 
inductors  under  the  pole  pieces.  An  air  gap  of 
.45  inch  between  the  armature  and  each  pole 
piece  will  be  sufficient  for  insulation,  winding 
and  clearance,  and  the  field  ampere  turns  ex- 
pended In  each  air  gap  will  therefore  be  3,500, 
while  the  armature  ampere  turns,  active  under 
each  pole  lip,  will  be  :i,100.  A  considerable 
change  of  lead  and  sparking  can  be  readily  pre- 
dicted for  this  machine. 

In    some   types  of    small    machines,    the  room 


required  by  insulation,  winding  and  clearance, 
makes  the  air  gap  longer  than  necessary  for 
sparkless  operation,  and  in  such  machines  the 
utility  of  teeth  seems  to  depend  on  their  cost 
compared  with  the  saving  to  be  efllected  by  their 
use.  As  the  ampere  turns,  furnished  by  the  in- 
ductors under  any  pole  piece,  grow  less  in  a 
machine  of  given  capacity,  when  the  number  of 
poles  is  encreased,  very  short  air  gaps  may  be 
used.  If  the  number  of  poles  Is  sufficiently  large. 
As  an  increase  in  the  number  of  poles  usually 
makes  a  machine  of  given  capacity  more  expen- 
sive, however,  the  question  at  once  comes  up,  to 
what  extent  the  number  of  poles  may  be  increased 
without  a  greater  expenditure  than  the  saving  of 
iron  and  copper  to  be  effected. 

In  large  multipolar  michlnesof  four  or  six 
poles,  such  as  are  commonly  used,  the  length  of 
air  gap  required  for  sparkless  operation,  is  con- 
siderable, and  those  who  have  watched  the  de- 
velopment of  these  machines  with  toothed  core 
armatures  during  the  last  four  or  five  years,  have 
seen  the  air  gaps  gradually  widen  until  machines 
of  this  character  are  not  hard  to  find  in  which 
the  copper  inductors  between  the  teeth  could  be 
taken  out,  wound  outside  the  teeth,  and  still 
leave  room  enough  for  good  clearance.  Addi- 
tional mechanical  security,  of  course,  furnishes 
a  considerable  argument  for  the  use  of  teeth  in 
very  large  slow  speed  machines.  A  number  of 
devises  have  been  suggested  from  time  to  time, 
to  enable  toothed  core  armatures  to  be  used  with 
short  air  gaps,  and  the  consequent  saving  in  iron 
and  copper  effected.  No  machine  with  these 
devices,  however,  have  yet  stood  the  test  of  time 
and  competition  with  those  of  ordinary  type,  and 
have  yet  to  prove  their  ability  to  produce  results, 
as  at  present  attained  at  a  less  cost.  The  seeming 
opportunity  to  save  material  by  the  use  of 
toothed  armatures  is  very  attractive,  and  we 
cannot  but  hope  it  may  some  day  be  practical; 
In  the  light  of  present  knowledge,  however,  there 
seems  little  to  be  gained  by  their  use  in  medium 
and  large  bipolar  machines. 


SUGGESTIONS  FOB  PATRONS  OF  STREET 
CABS. 


A  St.  Louis  motorman  recently  suggested  the 
following  rules,  which  if  observed  by  the  public 
would  materially  decrease  the  number  of  acci- 
dents: 

"Never  jump  on  the  rear  of  grip  or  motor  car 
when  it  is  moving.  A  misstep  throws  you  in  the 
way  of  the  trailer. 

"Don't  jump  ort' a  car  with  your  face  toward 
the  rear,  as  most  ladles  do.  The  slightest  motion 
of  the  car  may  cause  you  to  tall. 

"Never  cross  in  front  of  a  car  when  compelled 
to  run.  You  may  meet  some  person  running 
from  an  opposite  direction  and  cause  a  balk, 
which  Is  dangerous. 

"Be  sure  you  are  on  the  right  corner  when  you 
signal  a  car  to  stop,  and  wait  till  it  does  stop 
before  getting  on. 

"Never  cross  car  tracks  without  looking  to  the 
right  and  left  where  double  tracks  exist. 

"Don't  attempt  to  get  on  cars  in  the  mid- 
dle of  the  block,  as  they  cannot  be  stopped,  and 
are  generally  running  at  their  fastest  speed  at 
that  point. 

"Exercise  your  judgment,  and  keep  your  eyes 
open  when  crossing  crowded  thoroughfares,  when 
different  lines  of  cars  are  running.  Absent- 
minded  people  are  likely  to  get  injured  at  these 
places. 

"Don't  think  that  a  heavily  loaded  car  can  be 
stopped  in  the  turn  of  a  wheel;  and  remember 
that  it  is  always  easier  for  a  person  to  stop  than 
a  street  car. 

"When  you  get  off  a  oar  don't  attempt,  If  a 
double  track,  to  cross  behind  it  until  the  car  you 
get  olV  moves  far  enough  away  so  you  can  see 
whether  another  car  Is  not  about  passing  on  the 
parallel  tracks.  This  is  one  thing  that  should 
always  be  observed,  as  the  motorman  cannot  see 
you  until  you  get  right  in  front  of  him. 

"Don't  send  little  children  to  places  where 
they  must  cross  street  car  tracks  If  possible. 
They  get  easily  bewildered  in  a  dangerous  posi- 
tion. 

"Parents  and  teachers  should  admonish  chil- 
dren not  to  jump  on  running  cars,  or  race  back 
and  fortli  in  front  of  them." 


Vol.  X.  No.  33. 


STREET  RAILWAY  GAZETTE. 


257 


BUENING  WASTE  COAL.* 


BY  ECKIEY  B.  COSE. 

In  getting  power  from  coal  there  are  three 
separate  and  distinct  factors  to  be  considered; 
(1)  the  furnace,  (2)  the  boiler  and  (.3)  the  engine; 
these  must  be  kept  Independent  and  the  faults  or 
merits  of  one  are  not  to  be  attributed  to  another. 
The  function  of  the  furnace  Is  to  convert  as  large 
a  part  of  the  combustible  material  as  possible 
Into  COi.  if  it  falls  it  is  because  too  much  carbon 
has  gone  up  the  chimney  as  CO  or  into  the  ash 
in  an  unconsumed  state.  All  that  is  required  of 
a  furnace  is  that  it  shall  deliver  to  the  boiler  a 
good  percentage  of  the  heat  confined   in  the  coal. 

For  complete  combustion  an  excess  of  oxygen 
must  be  present  and  it  is  a  great  question  in  the 
economical  operation  of  the  furnace  as  to  the 
proper  amount  of  air  to  be  supplied;  since  five 
pounds  of  air  mast  be  introduced  to  obtain  one 
pound  of  oxygen,  a  point  is  soon  reached  where 
the  heat  derived  does  not  offset  the  heat  necessary 
to  raise  the  air  to  the  temperature  of  the  stack. 
The  solution  of  this  problem  of  course  depends 
upon  the  conditions  surrounding  the  furnace 
under  consideration.  Analyses  of  ash  and  chim- 
ney gases  will  give  all  information  required  to 
ascertain  the  value  of  the  furnace. 

The  second  factor,  the  boiler,  can  well  be  lik- 
ened to  a  sponge;  its  function  is  to  absorb  from 
the  heated  gases  all  the  heat  possible  and  transfer 
it  to  the  water.  The  heat  of  the  steam  depends 
upon  the  temperature  of  entering  and  leaving 
gases,  which  in  turn  depend  upon  the  position  of 
heating  and  absorbing  surfaces;  if  the  initial  and 
final  temperatures  of  the  gases  and  the  amount 
of  coal  burned  are  known,  the  evaporation  can  be 
computed. 

Rating  a  boiler  by  its  horse  power  is  very  un- 
satisfactory, in  fact,  on  account  of  the  diversity 
of  conditions  which  may  accompany  a  boiler  test, 
and  often  because  of  the  willful  misrepresentation 
of  boiler  makers,  the  "horse  power"  of  a  boiler 
has  become  a  meaningless  term.  Makers  cannot 
be  made  to  furnish  a  boiler  of  a  certain  horse 
power  unless  the  definition  of  a  horse  power  is 
constant.  The  purchaser  of  a  boiler  should  know 
how  and  by  whom  it  has  been  built,  also  how  it  is 
going  to  work  under  difficult  conditions.  The 
horse  power  obtained  from  the  boiler  will  depend 
upon  furnace  and  engine,  and  the  makers  have 
rated  it  according  to  its  performance  under  the 
best  conditions  of  these  two  factors  and  quality  of 
coal. 

The  influence  of  the  amount  of  unconsumed 
carbon  present  in  the  ash  upon  the  waste.  Is  shown 
5,c 

by  the  formula,  I =per  cent,  of  carbon   act- 

c 
ually  utilized,  where  x  =ratio  of  unconsumed 
portion  of  ash  to  consumed  portion,  e  =amount 
of  carbon  in  coal,  and  b  =amount  of  ash  In  coal. 
As  an  illustration  apply  this  formula  to  the  fol- 
lowing data,  taken  from  an  actual  test: 
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It  is  usually  the  case  that  when  a  good  grade  of 
coal  is  used,  more  attention  is  given  to  the  mat- 
ter of  waste  than  when  a  poor  grade  is  employed, 
while  from  the  standpoint  of  economy,  the  rt  verse 
should  be  true;  that  is,  it  Is  more  important  that 
wastes  should    be    reduced    when    burning    the 

^Abstract  of  a  lecture  delivered    before   Sibley   College. 
From  Sibley  Journal  oj  Engineering, 


cheaper  grades.  It  is  this  question  of  wastes  in 
general,  which  constitutes  one  of  the  chief  prob- 
lems with  which  the  engineer  of  the  present  day 
has  to  deal.  Modern  engineers  will  not  be  called 
upon  to  invent  the  telephone  or  the  compound 
engine.  It  is  the  practical,  every  day  question  of 
economj-  which  is  the  paramount  consideration 
influencing  the  Installation  and  operation  of  every 
power  plant  built  to-day.  The  young  engineer 
should  therefore  remember  that  the  fundamental 
duty  devolving  upon  him  will  be  to  avoid  waste  in 
eyery  possible  wa^';  he  who  knows  best  how  to 
accomplish  this  will  be  the  most  valuable  to  his 
employer.  More  failures  have  resulted  from  lack 
of  economy  In  the  small  details  than  from  any 
other  cause;  "have  a  care  for  the  pennies  and  the 
pounds  will  take  care  of  themselves." 

Too  much  emphasis  cannot  be  laid  upon  the 
value  of  honesty  to  the  engineer;  a  reputation  for 
strict  integrity  is  absolutely  essential  for  success 
in  his  profession,  and  it  is  this  feature  which 
gives  to  science  the  honorable  position  it  main- 
tains unchallenged. 


Comments  and  Views  of  Contemporaries. 


ELEOTBOLYSIS  IN  OMAHA. 


The  expert  recently  employed  by  the  municipal 
authorities  in  Omaha  to  report  on  the  electrolysis 
of  pipes  has  presented  his  report,  of  which  the 
following  is  an  abstract: 

The  rails  offer  so  much  resistance  at  the  joints 
that  the  current  naturally  passes  through  the 
damp  earth  to  the  water,  gas  or  cable  pipes  in  the 
vicinity,  and  runs  along  these  good  metallio  con- 
ductors until  the  rails  again  present  an  easier  re- 
turn to  the  home  station.  Where  it  leaves  the 
pipes  to  pass  baclv  to  the  rails  the  current  keeps 
eating  away  the  pipes,  carrying  away  with  it 
these  minute  particles  of  metal.  In  a  short  time 
little  holes  mark  the  places  where  the  electricity 
escapes.  These  grow  larger  and  corrode  the 
pipe. 

The  fact  of  the  rapid  corrosion  of  our  under- 
ground Iron  and  lead  pipes  along  the  route  of  our 
electric  trolley  cars  Is  undeniable.  In  proof  I  re- 
fer to  the  ends  of  broken  pipes  in  the  office  of  our 
honorable  Board  of  Public  Works.  That  elec- 
tricity Is  lumping  the  rails  to  water  and  gas  pipes 
and  back  to  the  track  was  abundantly  evidenced 
by  the  volt  and  ampere  tests  made  by  a  party  of 
competent  electricians,  to  which  the  writer  was 
kindly  invited  on  Friday  last,  May  11. 

At  the  Nicholas  street  power  house  the  differ- 
ence of  potential  of  the  water  pipe  over  the  rails 
where  they  entered  the  station  was  from  three 
and  one-half  volts  to  six  volts,  and  the  quantity 
going  to  waste  thirty  amperes,  making  No.  18 
wire  so  hot  that  It  could  not  be  held  in  the  hand 
and  driving  a  one-eighth  horse  power  motor  at- 
tached to  the  water  plug.  At  the  Custom  house 
on  Sixteenth  and  Dodge  streets,  enough  current  is 
leaving  the  cable  car  rails  for  the  water  pipes  of 
the  moist  foundation  to  corrode  them  before  tlie 
building  will  be  finished  and  to  fire  the  neighbor- 
ing buildings.  Even  on  Capitol  Hill,  near  the 
college,  where  the  ground  is  dry,  a  current  from 
four  to  nine  amperes,  at  a  voltage  of  from  one  and 
three-fourths  to  three  and  on3-half,  works  Its  way 
from  the  terminal  rail  to  the  water  plug. 

In  some  instances  of  pipe  corrosion  a  spot  of 
greater  or  less  extent  is  singled  out  by  the  current 
and  weakened  until  It  becomes  detached  like  a 
chip.  These  electrolyzed  nodules  are  extremely 
light.  Four  samples  examined  by  me  gave  a 
specific  gravity  of  2.30,  3.00,  1,83  and  1.54,  the 
latter  resembling  coke  in  weight  and  appearance. 
Bearing  in  mind  that  the  specific  gravity  of  cast 
Iron  is  7.00  we  may  naturally  inquire  what  has 
become  of  the  iron  and  what  changes  have  taken 
place? 

In  regard  to  a  remedy  he  makes  this  suggestion: 

If,  besides,  In  the  danger  district,  the  rails  are 
connected  at  frequent  intervuls  with  all  pipes  and 
cables  along  the  track  there  is  every  reason  to 
expect  an  abeyance  of  the  evil.  Wherever  this 
plan  has  been  tried  It  is  pronounced  successful. 
As  we  cannot,  however,  force  the  current  to  take 
one  path  exclusively  when  others  are  open  to  it, 
and  as  one  one-huadredth  of  a  volt  difference  in 
potential  between  the  pipes  and  the  damp  earth 
surrounding  them  has  been  found  sufficient  to 
induce  electrolysis,  I  would  suggest  that  frequent 
voltage  measurements  should  be  made  all  over 
the  line,  even  after  a  plan  has  been  adopted,  and 
that  such  changes  in  return  conductors  be  made 
as  the  measurements  may  indicate. 


Municipal  Railhoads.— There  is  some  talk  of 
the  city  going  into  the  street  railroad  business. 
Fortunately  the  proposition  for  municipal  trans- 
portation is  on  a  small  scale.  The  city  has  not 
won  much  fame  so  far  as  an  administrator.  The 
streets  and  sewers  which  fall  directly  under  its 
management  do  not  exhibit  much  thoughtful  or 
careful  work.  There  is  no  evidence  that  the  jails 
or  the  hospitals  are  conducted  with  skill  and 
method.  What  Is  to  be  expected  from  the  city 
in  running  railroads  will  not  be  considered  to  be 
Involved  in  much  doubt.  The  conductors  and 
motormen  likely  to  be  engaged  to  operate  a  city 
railroad  will  be  those  who  have  a  pclitlcal  "pull." 
It  will  not  follow  that  they  will  all  know  their 
business.  Any  kind  of  a  political  bummer  might 
do  for  the  most  responsible  position  on  the  city 
railroads.  Every  time  that  there  Is  the  slightest 
chance  for  a  mishap  there  will  be  a  general 
smash-up.  Neither  bell-punch  nor  clock  will  be 
any  restraint  on  political  conductors.  There  is 
now,  as  a  rule,  a  deficit  in  everything  managed 
by  the  city.  There  will  be  a  big  one  If  ever  a 
municipal  railroad  is  put  in  operation.  Every 
mousing  politician  will  have  a  free  pass  in  his 
pocket.  The  people  who  ride  and  who  pay  will 
receive  scant  courtesy. — San  Francisco  Bulletin. 

Trolley  Speed.— Guessing  is  the  chief  element 
In  an  attempt  to  judge  the  speed  of  trolley  cars, 
and  the  average  man  is  as  likely  to  be  five  miles 
mistaken  as  he  is  to  name  the  correct  rate.  It 
would  therefore  be  a  ticklish  matter  to  attempt  to 
fix  the  speed  and  force  the  company  to  comply 
with  the  rules.  Moreover,  it  is  possible  that  the 
city,  if  it  fixed  a  rate,  might  be  held  responsible 
for  accidents  occurring  through  a  car  going  too 
fast.  We  think  It  would  be  wise,  therefore,  in 
the  city  to  refrain  from  arranging  a  scale  and  to 
leave  the  speed  entirely  in  the  hands  of  the  com- 
pany. For  its  own  protection  the  company  will 
not  attain  too  great  speed  and  will  Instruct  its 
motormen  to  exercise  caution.  It  seems  to  us 
that  the  most  satisfactory  and  safe  way  is  to  leave 
all  responsibility  with  the  railway  itself.— Tiiroato 
Star. 

New  York  Rapid  Tran.sit. — New  York  City 
should  sell  the  underground  transit  privilege  to 
the  highest  bidder  and  let  a  private  corporation 
construct  and  operate  the  road;  or  It  should  con- 
struct, maintain  and  operate  the  road  itself. 
There  should  be  no  partnership  between  a  city 
and  a  syndicate.  It  Is  bad  enough  for  a  national, 
state  or  city  government  to  give  away  a  valuable 
franchise  to  private  p  rtles;  but  it  is  imprudently 
bad  to  give  them  a  franchise  and  then  furnish 
them  money  to  build  up  and  operate  the  business 
which  it  covers. — Rochester  {N.  Y.)  Post-Express. 

Recklessness  of  the  Public. — The  great  pub- 
lic for  which  the  street  cars  are  running,  seem  to 
have  little  or  no  realization  of  the  danger  of  a  col- 
lision with  a  grip  or  motor.  One  has  only  to  note 
how  many  chances  people  take  in  crossing  tracks 
in  front  of  moving  cars,  or  in  jumping  on  or  off  to 
have  this  fact  impressed  upon  his  mind.  The 
cars  never  move  too  fast  to  suit  the  persons  who 
are  riding  upon  them,  but  it  doesn't  seem  to  make 
much  diflerance  how  slow  they  run  or  how  fast, 
the  people  are  always  dodging  them,  flUtlng  in 
front  or  jumping  on  and  off  with  reckless  disre- 
gard of  the  dangers  of  such  undertaking. — St. 
Louis  Star-Sayings. 


NEW  ENGLAND  NOTES. 


Boston. — The  West  End  Street  Railway  i^  per 
cent,  bond  syndicate  has  closed  out  its  bonds. 


{From  Our  Speeial  Boston  Correspondent.) 
The  Boston  Rapid  Transit  Act  of  1893  Is  In 
a  fair  way  for  being  repealed,  inasmuch  as  a  bill 
for  that  purpose  has  just  been  passed  to  a  third 
reading.  This  is  an  unmistakable  indication  that 
the  people,  through  their  representatives,  are  by 
no  means  satisfied  with  what  has  been  done  thus 
far  in  the  direction  of  solving  this  difficult 
problem.  The  protracted  debates  are  stirring  up 
a  good  deal  of  bitter  feeling  among  legislators 
and  citizens  alike,  a  feeling  growing  among  the 
latter  that  there  is  a  good  deal  of  corrupt  lobby- 
ing being  resorted  to  both  by  the  supporters  and 
opponents  of  the  movement.  The  fact  that  the 
Meigs  system  of  elevated  railways  has  gained 
strong  support  in  various  quarters  and  is  being 
talked  up  for  all  it  is  worth  gives  rise  to  much 
comment  and,  as  is  always  the  case,  Its  promoters 
and  friends  in  general  are  coming  In  for  a  liberal 
amount  of  criticism.  The  two  strong  arguments 
against  its  adoption  are  that  the  Meigs  people  ask 
for  state  aid  to  a  certain  extent  to  enable  them  to 
construct  the  road,  and  further  the  men  who  are 
said  to  be  back  of  the  undertaking  belong  to  an 
outside  corporation.  Charges  of  wanting  to  "loot 
the  state  treasury"  are  freely  made  against  its 
backers. 

To  Haul  Granite.— The  granite  interests  of 
Northeastern  Massachusetts  are  particularly  anx- 
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ious  to  have  the  Rookport  Electric  Street  Rail- 
way Company  extend  Its  system  from  Pigeon 
Cove  to  Rockport  depot,  that  freight — chiefly 
granite — may  be  conveyed  over  It.  As  yet,  how- 
ever, the  railroad  company  has  not  secured  the 
requisite  authority.  At  a  town  meeting  held 
Monday  evening  to  discuss  the  subject,  it  was 
voted  to  indefinitely  postpone  action  on  the  mat- 
ter, although  it  Is  well  appreciated  what  an  ad- 
vant-ige  to  the  town  such  an  extension  would  be. 

FINANCIAL  DEPARTMENT. 


Hastern  Stock  and  Bond  Market. 

iFrom  Our  Wall  Street  CorresjmncUnt.) 

A  Decreased  Demand. — The  present  moment 
Is  a  time  when  the  investment  demand  for  all 
classes  of  sec arities  is  slack.  It  is  after  the  Maj' 
dividend  and  interest  payments  have  been  suc- 
cessfully placed,  while  owners  of  securities  are 
not  offering  them  until  the  June  disbursements 
for  similar  purposes  have  created  a  more  spirited 
demand  for  securities. 

Considerable  Interest  Is  displayed  none  the 
less  in  one  or  two  traction  stocks.  Ttlrd  avenue 
every  week  manages  to  furnish  some  interesting 
items  of  news.  Now  it  is  said  that  the  company 
is  about  to  make  another  issue  of  $1,000,000  capi- 
tal, either  stock  or  bonds.  Most  of  the  gossip  has 
it  that  the  new  issue  is  to  pay  for  increased  equip- 
ment and  improvements.  This  is  not  exactly  cor- 
rect. It  win  be  remembered — and  the  fact  was 
so  mentioned  in  these  letters  a  few  weeks  ago — 
that  the  Third  Avenue  Railroad  Company  has 
applied  to  the  board  of  aldermen  for  permission  to 
extend  its  tracks  up  St.  Nicholas  and  down  Man- 
hattan avenues  to  connect  with  the  125th  street 
line.  Nothing  definite  has  yet  been  done  in  the 
matter,  but  the  talked  of  issue  of  new  capital  will 
be  devoted  to  building  this  extension  when  the 
necessary  franchise  has  been  obtained.  In  the 
meantime  Third  avenue  stock  holds  very  strong 
around  183  and  184,  with  a  quiet  demand  at  all 
times  for  small  blocks  of  the  stock. 

Second  Avenue  Stock  is  scarcer  in  the  market 
than  ever  since  the  first  announcement  of  an  im- 
pending change  In  the  ownership  of  the  road.  The 
only  hitch  in  the  program  now  has  to  do  with  one 
large  holder  of  Second  avenue  shares  at  present  in 
Europe.  Negotiations  for  the  purchase  of  this 
block  of  stock,  which  will  give  the  syndicate  more 
than  a  majority  of  the  capital  stock,  have  already 
been  entered  into  with  every  indication  of  a  suc- 
cessful outcome,  but  negotiations  carried  on  at 
such  a  distance  must  necessarily  go  slow  and  it 
will  probably  be  some  weeks  before  a  transfer  of 
the  block  of  stock  is  made  to  complete  the  pend- 
ing deal.  The  announcement  of  the  new  affilia- 
tions of  the  Second  Avenue  Railroad  Company  is 
likely  to  redound  to  the  appreclatlonof  the  stock's 
value,  as  the  new  management  are  people  in  a 
position  to  more  than  double  the  road's  earning 
capacity. 

Consolidation.— Not  much  Importance  is  at- 
tached to  the  consolidation  announced  to-day  of 
the  Metropolitan  Street  Riilway  Company,  the 
Metropolitan  Crosstown  railway  and  the  Lexing- 
ton avenue  and  Pavonia  Perry  railway,  all  of 
New  York.  The  three  roads  are  parts  of  the 
Metropolitan  Traction  Company's  local  system  of 
road  and  the  consolidation  is  in  line  with  the  trac- 
tion company's  policy  to  unify  operations  and 
earnings.  The  roads  are  combined  under  the  title 
of  the  Metropolitan  Street  Railway  Com- 
pany, with  a  capital  of  $13,500,0.0.  The 
new  road  assumes  all  the  debts  of  the 
others,  amounting  to  $9,250,000.  The  shares 
of  the  new  company  are  to  be  given  share 
for  share  for  the  shares  of  the  three  companies. 
Mr.  Vreeland,  of  the  Broadway  line,  is  president 
of  the  new  company.  Metropolitan  Traction 
itself  has  not  displayed  much  activity  of  late.  At 
times  a  little  steam  has  been  Injected  into  the 
speculation  and  fluctuations  have  varied  several 
points,  but  the  dealings  have  been  without  signifi- 
cance.    The  stock  is  quoted  at  113. 

Philadelphia  Traders,  having  lost  their  trade 
in  New  York  stocks  through  their  inability  to 
operate  with  the  arbitrage  element,  are  mainly 
directing  their  attention  these  days  to  the  traction 
stocks  and  a  good  many  buying  orders  have  been 
received  by  commission  houses  as  a  result  of  the 
prominence  which  these  stocks  have  been  pushed 
into.  The  new  stock  of  the  Electric  Traction— It 
amounts  to  .50,000  shares  or  a  doubling  of  the 
present  capital — is  now  being  traded  In.  It  Is 
understood  that  as  soon  as  the  new  allotment  is  all 
full  paid  and  stock  is  issued  another  allotment  of 
.t3  .500,000  will  be  made.  This  will  make  $7,500,- 
000  capital  stock.  The  new  slock  of  the  Philadel- 
phia Traction  will  not  be  out  for  a  month  to 
come. 

Long  Island  Traction  is  again  weak,  on  the 
reports    that    the  much-talked-of  Flynn  suit  Is 


about  to  be  resumed.  When  the  transfer  of  the 
Brooklyn  City  road  was  made  to  the  Long  Island 
Traction  Company,  one  P.  H.  Plynn,  a  Brooklyn 
politician  and  a  large  holder  of  Brooklyn  City 
railroad  stock,  opposed  the  lease  vigorously  and 
threatened  to  have  it  enjoined.  This  same  Flynn 
was  interested  In  an  electric  road  operating  out- 
side of  the  Long  Island  Traction's  territory  and 
the  Traction  people  managed  to  propitiate  Mr. 
Flynn  by  agreeing  not  to  invade  what  he  claimed 
as  his  territory.  The  exact  arrangement 
was  never  made  public.  On  the  pay- 
ment of  the  first  dividend  on  Brook- 
lyn City  railroad  stock,  Plynn  thought 
he  saw  a  way  out  of  his  bargain  by  Insisting  that 
the  shareholders  of  the  Brooklyn  City  Railroad 
were  not  receiving  their  just  share  of  the  profits, 
and  threatened  to  break  the  lease,  when  the  state- 
ment of  earnings  for  9  months  shows  that  the 
road  has  not  earned  the  10  per  cent,  guaranteed 
by  the  Long  Island  Traction  Company.  The  lease 
is  undoubtedly  weak,  as  leading  lawyers  have  so 
pronounced  it.  In  case  the  lease  is  broken — and 
Flynn  now  threatens  to  push  his  case — there  will 
revert  to  the  Long  Island  Traction  Company  the 
odd  $4,000,000  collateral  pledged  with  the  New 
York  Indemnity  and  Guaranty  Company  to  secure 
dividends.  This  alone  gives  Long  Island  stock  an 
Intrinsic  value  of  about  $15.  In  consequence  of 
this  attack  the  stock  declined  this  week  from  17i 
to  14i{@15. 

One  Fare  Agitation.— The  inauguration  of  the 
one'fare  rule  on  the  suburban  and  Manhattan  ele- 
vated roads  has  not  affected  the  earnings  of  the 
Union  ("Huckleberry")  road  as  yet.  At  least  this 
is  what  is  officially  claimed,  and  quotations  do  not 
reflect  any  different  opinion  on  the  part  of 
brokers.  A  few  weeks  more,  however,  will  de- 
monstrate whether  such  is  the  case  or  not. 


New  Incorporations 


Financial  N  otes. 


Lake  Street  L  Earnings.— The  Lake  Street  Ele- 
vated Railroad  Company  reports  that  for 
the  month  of  April  the  gross  earnings  were  $  46,541. 
The  operating  expenses  were  $39,840  and  the  net 
earnings  were  $17,20J.  The  report  in  a  general 
way  will  be  received  as  favorable,  but  there  is  but 
little  improvement  as  compared  with  that  fur- 
nished for  the  month  of  March.  In  March  the 
gross  earnings  were  $4i,500,  the  expenses  $M,500, 
and  the  net  amount  left  to  pay  the  month's  inter- 
est on  $6,000,000  In  bonds  $17,000.  There  was  a 
margin  of  $8,000  between  the  fixed  charges  and 
the  amount  applicable  to  payment  of  such 
charges.  The  margin  for  the  month  of  April  Is 
only  reduced  by  the  paltry  sum  of  $300.  The 
ratio  of  operating  expenses  to  gross  Income  is 
about  1  per  cent,  less  in  April  than  in  March. 
The  weather  conditions  in  April  were  not  espe- 
cial'y  favorable  to  traflBc,  and  on  the  showing  made 
tue  friends  of  the  road  are  predicting  favorable  re- 
ports for  May  and  June. 

Street  Railway  &  Illuminating  Properties.  —  The 
trustees  of  the  Street  Railway  &  Illuminating 
Properties  purchased  this  week,  in  accordance 
with  the  trust  deed,  034  shares  of  the  preferred 
stock  at  an  avtrage  price  of  $90.09,  as  against  an 
average  price  of  $97.33  for  067  shares  April  27, 
and  $97.54  for  3,054  shares  April  2.  This  makes 
a  total  of  9,955  shares  of  preferred  stock  purchased 
to  date. 

Receiver  Appointed  in  Fort  Wortli,  Tex. — Robert  Mc- 
Cart  has  been  appointed  receiver  of  the  Fort 
Worth  &  Arlington  Heights  Street  Railway  Com- 
pany. The  appointment  was  made  on  the  appli- 
cation of  the  State  Trust  Company  of  New  Y'ork, 
which  sued  to  foreclose  a  mortgage  of  $100,000 
securing  the  bond  issue. 

The  New  England  Street  Railway  Company  reports 
the  following  earnings  and  comparisons  for  the 
week  ending  May  19: 

1894.  1893.  Inc. 

New  Haven $3  814        $2,899        $    916 

Plymouth 543  434  114 

Total  for  weeU 4,36!  3  333  1,029 

Previous  2  weeks 7,809  6.447  1.362 

Total3weeBS 12,172  9,780  2,391 

Ratio  of  increase  first  three  weeks  May,  2JI3  per  cent. 

Cast)  for  New  Orleans  Worl<.  — The  Holllns  syndi- 
cate now  In  control  of  New  Orleans  traction  has 
furnished  the  company  with  $3,5D0,0Q0  in  cash 
for  trolleyingall  its  lines. 

Increased  Earnings. — The  Citizens'  street  railroad, 
of  Indianapolis,  reports  April  earnings  as  follows; 
Gross,  $04,308;  expenses,  $31,813;  net,  $33,395,  an 
Increase  of  $8,618 

Earnings  in  Columbus,  0.— The  Columbus  street 
railway  report  for  April  shows  gross  earnlngs$43,- 
316.  a  decrease  of  $1,.503;  net,  $33,139,  an  increase 
of  $5,870. 

Toledo  &  Maumee  Bonds. — The  Toledo,  Maumee 
&,  Perrysbuig  Electric  Railway  Company  has 
issued  $150,000  6  per  cent,  bonds. 


New  Sioux  City  Company.— The  Sioux  City  Trac- 
tion Company,  with  a  capital  of  $1,000,000, 
has  been  formed  to  succeed  the  Sioux  City 
Street  Railway  Company  in  the  ownership  and 
operation  of  the  forty  miles  of  electric  street  rail- 
way which  the  former  secured  by  foreclosure. 
The  new  company  Is  composed  of  bondholders  of 
the  old.  Of  the  stock,  $630,000  was  paid  for  in 
bonds  and  the  balance  in  cash.  D.  L.  Wright,  E. 
F.  Stone  and  J.  C.  French,  of  Sioux  City,  and  M. 
L.  Kohler  and  J.  W.  Harner,  of  Philadelphia,  are 
the  directors  and  corporators. 

Goshen,  Ind.— The  Indiana  Electric  Railway 
Company  Is  the  name  of  the  new  company  which 
has  secured  control  of  the  old  Goshen  Electric 
Street  Railway  Company's  lines  in  this  city.  The 
new  company,  at  the  head  of  which  are  J.  J. 
Burns,  J.  H.  ilcHiney  and  K.  G.  Ripley,  all  of 
Chicago,  propose  to  extend  the  line  to  Elkhart, 
and  also  to  New  Paris,  where  they  will  connect 
with  the  Wabash  Railway. 

Gardner,  Mass. — The  Gardner  Electric  Street 
Railway  Company,  Gardner,  Mass.,  capital  stock 
$50,000,  has  been  formed  to  construct  and  manage 
a  street  railway  through  Gardner,  South  Gardner 
and  West  Gardner.  L.  A.  Greenwood,  J,  A.  Stiles 
and  Chas.  Heywood,  all  of  Gardner,  are  the  pro- 
moters. 

Pittsburgh,  Pa.— The  Beltzhoover  &  Amanda 
Avenues  Street  Railway  Company  has  been  incor- 
porated to  construct  and  operate  a  street  railway. 
The  capital  stock  is  $9,000.  Those  Interested  In  the 
enterprise  are  James  M.  Bailey,  of  Allegheny,  and 
Robt.  A.  Carter  and  James  H.  McRoberts,  of 
Pittsburgh. 

Philadelphia,  Pa.— The  Market  Street,  Richmond 
iSr  Franktord  Street  Railway  Company  was  incor- 
porated May  28.  The  capital  stock  is  $180,000. 
Those  Interested  in  the  road  are  Milton  M.  Dor- 
land,  Radcliffe  B.  Mills,  AV.  W.  Hirst,  Philadel- 
phia, Pa. 

Los  Angeles,  Cal. — The  Los  Aneeles,  Pasadena 
and  Altadena  Electric  Railway  Company  has  been 
incorporated;  directors  are:  T.  J.  Barbour,  E.  P. 
Carnlcle,  G.  H.  Barker,  Hervey  LIndley,  C.  L. 
Strange.     The  capital  stock  is  $1,000,000. 


NEWS  OF  THE  WEEK. 


Cable  Road  Not  a  Nuisance. — The  Missouri  Court 
of  Appeals  has  affirmed  the  decision  of  the  lower 
court  denying  the  application  of  Mrs.  Citherlne 
Spencer  for  an  injunction  restraining  the  Metro- 
politan Street  Railway  Company  of  Kansas  city, 
from  operating  Its  road  In  front  of  her  property 
near  the  east  end  of  the  viaduct  by  which 
Twelfth  street  cars  reach  the  West  bottoms.  She 
also  asked  that  the  cable  road  be  abated  as  a 
nuisance.  Mrs.  Spencer  owns  property  squarely 
on  the  face  of  the  bluff  on  Twelfth  street.  When 
the  cable  company's  viaduct  was  built  it 
obstructed  egress  from  and  Ingress  to  her  prop- 
erty. She  brought  suit  in  the  circuit  court  for 
damages  and  got  judgment  for  $800.  The  su- 
preme court  affirmed  the  judgment  and  the  cable 
company  paid  it,  thinking  that  this  would  be  the 
last  of  its  litigation  with  Mrs.  Spencer.  But  when 
she  got  the  money  she  brought  another  suit  to  en- 
join the  cable  road  from  operating  In  front  of  her 
premises.  In  the  circuit  court  her  suit  was 
ordered  dismissed  and  she  appealed.  The  court 
of  appeals  affirmed  the  decision  of  the  trial 
judge,  holding  that  Mrs.  Spencer  had  been  com- 
pensated for  the  damage  done  her  property  and 
that  she  had  exhausted  her  legal  remedy  when 
she  got  judgment  in  her  first  suit. 

Nashville,  Tenn.^The  Union  Light  &  Power  Com- 
pany has  been  organized  and  has  elected  the  fol- 
lowing directors:  Joel  D.  Harvey  of  Chicago, 
Gilbert  P.  Brown,  R,  P.  .fackson,  E.  G.  Connette 
and  Andrew  Clark.  The  organization  is  for  the 
purpose  of  generating  light  and  power  by  elec- 
tricity, and  especially  to  furnish  power  for  operat- 
ing the  oars  of  the  Nashville  Street  Railway.  J. 
D.  Harvey  is  president,  R.  P.  Jackson  vice-presi- 
dent, Thomas  Taylor  secretary  and  treasurer. 
The  Nashville  Street  Railway  Company  has  made 
a  contract  for  four  years  by  which  the  new  com- 
pany is  to  furnish  power  for  operating  cars.  The 
new  company  will  take  charge  of  the  present 
plant  of  the  street  railway  and  either  use  it  or 
exchange  it  for  new  and  Improved  machinery. 
This  part  of  the  machinery,  however,  will  be 
owned  by  the  street  railway,  and  if  the  operation 
does  not  prove  satisfactory  the  company  reserves 
the  right  to  take  the  machinery  and  operate  it  for 
itself. 
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New  York,  N.  Y.  —  A  certifloate  of  the  consolida- 
tion of  the  Metropolitan  Street  Railway  Company 
with  the  Metropolitan  Cross-town  Railway  and 
the  Lexington  avenue  and  Pavonia  Ferry  Rail- 
ways, has  been  filed  at  Albany.  The  amount  of 
the  capital  stock  of  the  new  corporation,  which  is 
to  be  known  as  the  Metropolitan  Street  Railway 
Company,  is  $13,000,000,  and  Its  directors  are 
Herbert  H.  Vreeland,  Thomas  F.  Ryan,  R.  S. 
Hayes,  Albert  W.  Fletcher,  H.  S.  Seattle  and 
Ralph  L.  Anderson  Jr.,  of  this  city;  Daniel  S. 
Hasbrouck  and  Charles  F.  Warren,  of  Brooklyn, 
and  Henry  A.  Robinson  of  Yonkers.  The  new 
company  assumes  all  the  debts  of  the  roads  in  the 
combination,  which  aggregate  $9,250,000.  The 
stock  of  the  new  company  is  to  be  given  share  for 
share  for  that  of  the  companies  combined,  and 
the  capital  stock  is  equal  to  the  combined  stock 
of  the  three. 

Resolutions  of  Gas  Association. — At  the  recent  meet- 
ing of  the  Western  Gas  Association  in  Cleveland 
the  following  resolutions  were  adopted;  "Besoleed, 
That  it  is  the  sense  of  this  association  that  the 
electric  street  railway  companies  can  and  should 
promptly  adopt  such  measures  as  shall  insure  to 
all  other  interests  immunity  from  the  Injurious 
electrolytic  effects  of  their  operation,  and  that 
failing  to  do  so  they  should  be  held  liable  for  all 
damages  and  loss  resulting  from  said  operations; 
and  be  it  further  regolre.d,  that  the  gas  com- 
panies represented  in  the  membership  of  this 
association  should  unite  with  the  water  and  other 
interests  affected  with  them  in  securing  from  the 
electric  street  railways  prompt  attention  and 
action  in  the  directions  indicated  in  the  report  of 
the  committee  on  electrolysis." 

Chicago,  III. — Judge  Ewing  has  issued  an  injunc- 
tion restraining  the  Grand  Crossing  and  Windsor 
Park  Railway  Company  and  William  V.  Jacobs 
from  laying  street  railway  tracks  on  Seventy-fifth 
street,  between  Stony  Island  and  Railroad 
avenues.  The  injunction  was  granted  on  the 
petition  of  Frank  H.  Clark  and  Belton  Halley, 
who  say  that  they  and  others  sold  the  capital 
stock  of  the  company  to  Jacobs  August  11,1893, 
on  the  understanding  that  he  should  construct 
the  road  by  May  1,  1S9.3.  This,  they  say,  he  did 
not  do,  and  as  the  franchise  of  the  company  ex- 
pired on  January  14  last  complainants  asked  that 
Jacobs  be  enjoined  from  laying  the  tracks,  which 
work  he  has  now  begun. 

Baltimore,  Wd. — James  G.  Ford,  agent  of  the  Bar- 
rows electric  street  car  system,  has  made  a  propo- 
sition to  the  Randallstown,  Harrisonville  &  Gran- 
ite Rapid  Transit  Company  to  build  and  equip  its 
road  with  the  Barrows  system.  It  was  proposed 
to  furnish  the  power  and  to  operate  the  road  for 
one  year  In  consideration  of  the  company  raising 
$10,000  and  allowing  the  builders  20  per  cent,  of 
the  receipts  of  the  first  year.  It  is  said  that  the 
cost  of  building  the  road  will  be  from  $13,000  to 
$15,000.  The  Barrows  system  is  a  single  rail  sys- 
tem, and  is  the  invention  of  Mr.  C.  H.  Bir- 
rows,  of  WilUmantlc,  Conn. 

Springfield,  Mass. — The  street  railway  directors 
have  decided  to  build  at  once  a  new  car  house  on 
Bond  street,  east  of  the  enuine  house.  The 
structure  will  have  a  front  of  200  feet  on  Bond 
street,  run  back  130  feet  and  be  one  story  high. 
The  company  has  just  given  an  order  for  si.x 
closed  cars  to  the  Wason  car  company,  which 
intends  to  begin  the  manufacture  of  street  cars. 
The  company  has  ordered  500  tons  of  rails  from 
the  Pennsylvania  Steel  Company  for  extensions, 
and  have  ordered  five  open  cars  of  J.  M.  Jones 
Sens,   of  Troy,  to  be  delivered  in  June. 

Oakland,  Cal. — The  Superior  Court  has  granted 
the  petition  of  Ira  Bishop,  receiver  of  the  Pied- 
mont Consolidated  Street  Railway  Company,  for 
permission  to  borrow  $3,000  more  on  receiver's 
coupons,  making  about  $11,000  borrowed  on  the 
$16,000  allowed  by  the  court.  The  receiver's  re- 
port shows  that  during  April  the  receipts 
amounted  to  $8,030,  while  the  disbursements 
were  $9,574.87,  the  latter  amount  Including 
$1,192  paid  out  for  taxes,  the  expenses  being$l, 554 
in  excess  of  the  receipts. 

Potlstown,  Pa. — The  grading  and  track  laying  of 
the  Ringing  Rocks  Electric  Railway,  extending 
from  Pottstown  to  the  famous  Ringing  Rocks,  was 
completed  this  week  by  Contractor  H.  E.  Crilley, 
of  Alientown.  The  usual  ceremony  of  driving  a 
silver  spike  was  performed  by  the  engineer,  Ralph 
E.  Shaner.  The  new  railway  is  nearly  four  miles 
in  length,  with  a  large  park  and  lake  at  the  Ring- 
ing Hill  terminus.  The  line  will  be  ready  for 
travel  in  two  or  three  weeks. 

Oshkosh,  Wis.— It  is  announced  that  the  com- 
pany which  recently  secured  a  franchise  to  build 
and  operate  an  electric  street  railway  in  Oshkosh 
have  definitely  decided  to  construct  an  interurban 
line  between  Oshkosh  and  Green  Bay,  taking  in  all 


the  intervening  towns.  The  proposed  roal  would 
connect  the  cities  of  Oshkosh,  Neenah,  Menasha, 
AppletoQ,  Kaukauna,  Dapere,  Fort  Howard  and 
Green  Bay,  which  have  a  combined  population  of 
considerably  over  100,000.  The  franchise  in  Osh- 
kosh was  granted  to  J.  K.  Tillotson. 

Cleveland,  0. — At  a  meeting  of  directors  of  the 
company  which  proposes  to  build  the  Cleveland- 
Akron  road  Capt.  T.  K.  DIssette,  one  of  the  pro- 
moters of  the  enterprise,  stated  that  the  line  would 
not  be  built  until  a  bonus  of  from  $30,000  to 
$50,000  was  secured  because  the  company  wished, 
before  offering  bonds  for  sale,  to  be  able  to  assure 
the  buyers  that  the  interest  on  the  bonds  was 
guaranteed.  He  thought  there  would  be  little 
dfficulty  in  obtaining  the  required  amount. 

Kansas  City,  Mo.— The  jury  in  the  case  of  Mrs. 
Hattie  Mudd  vs.  the  Metropolitan  Street  Railway 
Company  for  $1,999.99  damages  for  personal  In- 
juries returned  a  verdict  in  favor  of  the  de- 
fendant. The  plaintiff  was  eating  peanuts  in  a 
car  and  throwing  the  hulls  on  the  floor.  The 
conductor  remonstrated  rather  sharply  and  the 
suit  was  brought  to  recover  for  damages  to  her 
feelings  on  account  of  his  alleged  insulting 
language. 

Philadelphia,  Pa.— The  Manayunk,  Roxborough 
and  Wlssahickon  Inclined  Plane  Railway  Com- 
pany has  awarded  to  Stern  &  Silverman  the  con- 
tract for  building  the  new  power  house  at  Shaw- 
mont,  and  the  fu  1  equipment  of  the  road  from 
Wissahickon  to  Barren  Hill,  the  work  to  be  fin- 
ished within  to  diys  at  a  cost  of  $60,000. 

Bridgeport,  Conn. — The  contract  for  constructing 
between  thirty  and  forty  miles  of  electric  railway 
has  been  awarded  by  the  Bridgeport  Traction 
Company  to  ThoDoas  Murray,  of  New  York.  A 
contract  for  two  engines  was  awarded  to  the 
Watts-Cameron  Company,  of  Newark. 

Allegheny,  Pa. — The  committee  on  corporations 
of  Allegheny  Councils  has  granted  the  right  of 
way  for  an  e.xtension  of  the  Union  line  branch  of 
the  Pittsburg,  Allegheny  and  Manchester  Trac- 
tion Company  from  Woods  Run  to  the  new  Wat- 
son park. 

Rochester,  N.  Y. — An  electric  fountain  similar  to 
the  one  used  at  the  World's  Fair,  will  be  placed 
in  position  at  Manltou  Beach  in  a  fortnight.  The 
Grand  A^iew  Beach  Railway  Company  will  furnish 
the  electricity  and  the  water  will  be  pumped  from 
the  lake. 

Port  Huron,  Mich. — Col.  William  Nichols,  of  New 
York,  and  E.  H  Brennan,  are  interested  in  the 
enterprise  to  construct  an  electric  railway  between 
Port  Huron  and  Lexington.  It  has  been  an- 
nounced that  If  a  bonus  of  $30,000  is  raised  in 
Port  Huron  the  road  will  be  built. 

Indianapolis,  Ind. — The  new  West  Side  power 
house  of  the  Citizens  Street  Railway  Company  Is 
now  under  roof.  A  track  has  been  laid  to  it  to  en- 
able the  company  to  get  the  heavy  motors,  dyna- 
mos, etc.,  to  the  buildings  more  readily. 

New  Haven,  Conn. — The  Fair  Haven  &  Westville 
Company's  line  will  be  equipped  with  the  trolley 
system  by  fall.  The  piling  work  for  the  power 
house  near  the  Barnesvilie  bridge  is  completed. 

Alpena,  Mich.— W.  P.  Williams,  W.  A.  Comstock 
and  others  of  Detroit,  have  presented  a  petition 
to  the  common  council  asking  for  a  30-year  fran- 
chise to  build  an  electric  street  railway. 

Columbus,  0. — The  Ohio  house  has  failed  to  pass 
the  Abboit  bill,  which  provides  that  the  street 
railroads  of  the  state  be  put  under  the  supervision 
of  the  commissioner  of  railroads  and  telegraphs. 

Sherman,  Tex. — The  electric  railway  power  sta- 
tion was  destroyed  by  fire  last  week.  Five  cars 
burned  also,  and  the  loss  Is  $10,000.  The  com- 
pany will  rebuild  at  once. 

Newark.  N.  J.— The  Newark  and  Wayne  County 
Traction  &  Power  Company  has  presented  a  peti- 
tion to  the  board  of  trustees  for  a  franchise  for  an 
electric  railway. 

Westerly.  Conn. — The  Pawcatuck  Valley  Street 
Railway  Company  has  been  granted  a  franchise 
to  build  an  electric  railway  from  Westerly  to 
Watch  Hill. 

New  London,  0. — An  electric  railway  from  New 
London  to  Ashland  is  projected.  Among  those 
interested  in  the  enterprise  are  Ex-postmaster  Star- 
bird  and  John  Beattle. 

Franklin,  Pa.— Construction  has  been  begun  by 
the  Franklin  Street  Railway  Company.  The  line 
between  Franklin  and  OH  City  will  follow  the 
river  route. 

Indianapolis,  Ind. — The  Indianapolis  &  Broad 
Ripple  Rapid  Transit  Company  has  been  granted 
a  twenty  years'  franchise  by  the  County  Commis- 
sioners. 


Westeruille,  0.— It  Is  stated  that  the  proposed  line 
from  Worthlngton  to  WestervlUe,  a  distance  of 
five  and  one-half  miles,  is  almost  a  certainty. 

Burlington,  Vt.— The  electric  street  railway  is  to 
be  extended  to  Queen  City  Park.  The  extension 
will  be  In  operation  in  the  latter  part  of  June. 

Buffalo,  N.  Y.— James  H.  Small  has  made  appli- 
cation to  operate  an  electric  railway  on  Grand 
Island. 


PEBSONAL,. 


G.  S^  Johnson,  chief  engineer  of  the  Grand  Rapida 
ct  Indiana  Railroad  Company,  has  been  appointed 
general  manager  of  the  Consolidated  Street  Rail- 
way Company,  of  Grand  Rapids,  to  succeed  James 
K.  Chapman,  who  has  accepted  the  position  of 
mana,ger  of  the  electric  railway  department  of 
the  North  Chicago  Street  Railroad  Company. 

A.  W.  Field,  of  the  Peckham  Motor  Truck  and 
Wheel  Company,  has  resigned  his  position  as 
vice-president  to  take  charge  of  the  B  ,ston  office 
of  the  company.  Mr.  H.  C.  Soop  of  Kingston,  N 
Y.,  has  been  elected  vice-president  in  Mr  Field's 
place. 

Joseph  Hicks  has  been  appointed  superintendent 
ot  the  Rochester  Railway  Company  of  Rochester 
N.  \.,  to  succeed  William  Rosborough 


TBADE  NOTES. 


The  W.  S.  Hill  Electric  Company,  of  Boston,  Is  to  be 
congratulated  on  the  phenomenal  prosperity 
It  Is  enjoying.  Without  a  single  representative  on 
the  road  and  solely  through  the  merits  of  Its 
high  grade  specialties  this  company  is  doing  a 
prosperous  business.  For  several  weeks  past  it 
has  been  working  its  entire  force  of  employes 
nearly  night  and  day  filling  a  single  order  for 
switches  the  aggregate  weight  of  which  when 
completed  exceeded  eleven  tons,  all  to  be  used  in 
one  power  station.  Last  Saturday  the  company 
shipped  over  six  tons  of  these  goods  as  one  con- 
signment. And  this  order  was  only  one  of  many. 
As  a  fact  the  business  done  by  the  W  S  Hill 
Electric  Company  during  the  last  nine  months 
was  close  upon  75  per  cent,  more  than  during  the 
previous  nine  months. 

A.  Groetzinger  &  Sons,  manufacturers  of  derma- 
glutine,  of  Allegheny,  Pa.,  report  that  their  trade 
continues  to  be  first-class  in  every  particular  as 
it  has  been  since  the  first  of  the  year.  Orders'  are 
numerous  and  the  company  has  its  facilities  taxed 
to  the  utmost  to  fill  them.  Recommendations  are 
constantly  received  for  the  company's  dermaglu- 
tine  pinions.  Present  Indications  "are  that  the 
trade  for  the  current  year  will  far  exceed  any 
previous  year's  business. 

The  Carpenter  Enamel  Rheostat  Company  is  moving 
its  factory  from  Bridgeport,  Conn.,  to  Hoboken, 
N.  J.,  In  the  new  factory  building  erected  by 
John  C.  Crevier,  at  the  14th  Street  Ferry  Term- 
inal. The  company's  factory  will  be  very  acces- 
sible in  Its  new  location,  being  less  than  15  min- 
utes' distant  from  Union  Square.  This  will  be  a 
great  convenience  to  Its  various  customers  having 
offices  in  New  York  City. 

The  Electrical  Association  of  Waterbury,  Conn., 
has  placed  the  contract  for  its  new  power  station 
with  the  Berlin  Iron  Bridge  Company,  of  East 
Berlin,  Conn.  The  building  will  be  60  feet  in 
width  and  183  feet  in  length;  the  side  walls  of 
brick  and  the  roof  covered  with  the  Berlin  Iron 
Bridge  Company's  patent  antl-condensatlon  cor- 
rugated iron  roof  covering. 

The  Independent  Electric  Company  of  Thirty-ninth 
street  and  Stewart  avenue,  Chicago,  has  issued  a 
descriptive  circular  and  price  list  of  tested  fuse 
wire  and  links.  This  gives  some  useful  tables  and 
an  article  Issued  by  Charles  A.  Pratt,  electrical 
engineer  for  the  company. 

The  Independent  Trolley  Is  the  title  of  a  little 
pamphlet  Issued  by  the  Independent  Electric 
Company  of  Chicago.  As  its  name  indicates.  It 
consists  of  a  description  of  the  details  and  opera- 
tion of  a  new  trolley  placed  on  the  market  by  this 
company. 

Walter  H.  Adams,  president  of  the  Crescent  Elec- 
tric Company,  Chicago,  reports  that  the  business 
outlook  is  very  encouraging,  particularly  with 
armature  and  commutator  work.  This  company 
makes  a  specialty  of  street  railway  work. 

The  General  Electric  Company  has  closed  the  con- 
tract for  the  Poughkeepsle  &  Wafflngers  Falls 
railway  of  Poughkeepsie,  covering  two  300  K.  w. 
direct  connected  generators,  40  G.  E.  800  motors 
and  type  K  controllers. 


STREET  RAILWAY  GAZETTE. 


June  3,  1894. 


RECORD  OF   STREET    RAILWAY   PATENTS. 


Patents  Issued  May  22,  1894. 


520.050.  System  of  Electrical  Conversion  and  Dis- 
tribution. Thomas  H.  Hicks,  Detroit,  Mich. 
Filed  December  1.1,  1S92. 

In  a  system  of  electrical  distribution  and  conversion, 
the  combination  of  an  electric  motor  and  a  converter,  the 
converter  having  two   conductors   which    terminate   re- 
spectivelv  in  separate  commutators,  the  motor  Held  mag- 
nets  being  wound  with    supplemental  coils  connected  in 
electrical  circuit  with  one  of  the  converter  commutators. 
520.111.     Electric  Locomotive.     Rudolph  M.  Hunter, 
Philadelphia,  Pa.,    assignor   to  the    Thomson- 
Houston    Electric    Company    of    Connecticut. 
Filed  April  25,  1S93. 

In  an  electric  locomotive,  the  combination  of  the  driving 
axle  and  wheels,  an  electric  motor  supported  concen- 
trically with  the  driving  axle  and  having  a  revolving  por- 
tion adapted  to  rotate  the  axle  directly  or  without  the  In- 
tervention of  gearing,  forward  wheels  and  axles,  a  pivot 
connection  between'ihe  electric  motor  and  the  forward 
wheels  and  axles,  and  a  main  frame  or  car  body  sup- 
ported upon  the  driving  axle  and  also  upon  the  electric 
motor  or  an  extension  thereof.    (See  illustration). 

520,134.  Car  Starter  and  Brake.  Ralph  Clegg, 
Longsight,  England.  Filed  July  30,  1S91. 
In  a  c^r  brake  and  starter,  the  combination  of  a  brake 
dram  and  a  brake  applied  thereto,  a  spring  contained  in 
said  dram  to  be  charged  with  power  by  the  application  of 
the  brake  to  said  drum,  a  tDoihed  wheel  secured  to  the  said 
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drum  and  gearing  into  suitable  gearing  by  which  when  the 
dram  aforesaid  ceases  to'beretarded  by  the  brake  the  rota- 
tion of  snch  drum  is  transmitted  to  the  axle  upon  which 
the  said  dram  is  moanled. 
520,156.      Electric    Railwray    Trolley.      Thomas    M. 

Brown,    Cleveland,    O.     Filed    September    28, 

1S93. 

In  a  trolley  device,  in  combination,  a  baseplate,  two  ver- 
tical posts  pivotel  thereto,  a  contact  device  carried  by 
another  plate,  two  vertical  posts  pivoted  to  the  under  side 
or  this  second  plate,  two  parallel  trolley  poles,  and  hori- 
zjDtal  pivots  which  connect  tbe  lower  ends  of  said  pole 
with  the  post-';.     (Se3  illustration). 

520.163.     Elevated  Railway.      Francis  J.  Korff,  St. 

John's,  Mich.     FLed  March  3,  1893. 

In  a  railway,  the  combination  of  an  opposite  series  of 
upright  supporting  pillars,  longitudinal  and  transverse 
pairs  of  diagonal  bracing  rods   bolted    to  and  connecting 


^he: 
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each  ■uc<^e^!WIlve  piUar  uod    the  transverse   pairs   thereof, 
boiizonlal  hraocn  coniiectlnK  eurti  trunHverse  pair,  and  the 
track  rsllw  Utlib<\  lo  the  upper  ends  of  the  opposite  werlea 
of  supportltiK  pIllarH. 

520.169.  Brush  Holder  for  Dynamo  Electric  Machines 
or  Molors.  Andrf:w  L,  Illk';r,  Now  York,  N.  Y. 
FllerJ  March  :Jl,  1891. 

A  bruih  holder  comprliinK  two  contact  platen  connected 
and  movable  with  reference  to  each  other  no  that  their 
conia/^t  faced  reiuln  parall<:tU)m  In  all  poHitloni  of  the 
platen,  and  inennrt  for  clumpinK  thr:  bruMh  between  the 
plal'^n  with  ylcldlDK  prtusure. 

520.192.     Railway  Crossing  Track  Cloaner.     Ferdin- 
ftn-l  C  SHind':!,  Chicago,  III.     Filed    .lanuury  0, 
1801. 

A  railway  croMtlnv    track    cleaner  comprlHlnK.    In  com- 
^|. .....,.„   »  i-'Tidle  and  n  hca/]    fajitenorl  t4>  the  handle  and 

fi,  ihotiMcr   at  one  nldc,  a  deflocior  at  the  op- 

j,'  ■  n/ the  cnn-<;<J    outer   cdKO   and  Kcncrally 

co: ijrfafre.  und  an  Inlcrmedlaio  ncruper  tongue 

cohUfcie  rt.'Jiiic  lift  front  nurfiu:c. 

530.213.  Trolley  Wire  Hanger.  Thorn  as  J.  McTlgho 
and  Summer  W.  ChtldH,  New  York,  N.  V. 
Filed  .lanuary  'S.i,  18!C, 

In  a  t"'*^  ■'"■ '^  *■'"■'■  •he*  romhinatlon  of  an  cnr  hav- 
InK  an  l  ft  'lip  adnptf*'!  to  cinhrarc  the 

troll'-y  f'tr  holdloK  the  clip  In  cnKnK**- 

mcnl  w.:..  .  .  wedge   adapted    for  In.tcrtlou 

within  the  i.lp  tMi-Atmu  the  car  and  tbo  trollo/  wlro.    (Sec 
llla«trmtlon.) 


520,228.      Electric    Locomotive.      Rudolph    Elcke- 
meyer.  Yonkers,  N.  Y.     Filed  June  1,  1S91. 

In  au  electric  locomotive,  a  motor  casing  or  shell  of  mag- 
netic metal,  for  the  reception  of  an  armature  and  field 
coils,  having  its  sides  iutegrftllj' extended  and  connected, 
and  affording  box  seats  for  the  armature  shaft,  and  a  bot- 
tom which  is  integral  with  said  aides,  and  is  extended  into 
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integral  conneetiou  with  said  ends,  the  sail  sides,  bottom, 
and  ends,  constituting  not  onlya  seamless  cnp-like  struc- 
ture, out  also  an  armature  frame,  which  is  strengthened 
and  braced  by  its  union  with  the  bottom  of  the  shell  or 
casing.     (See  illustration) . 

520,230.  Railway  Car  Fender.  John  W.  T.  Gilliam, 
Baltimore,  Md.  Piled  January  4,  1894. 
An  individual  and  detachable  ear  fender,  wheels  sup- 
porting and  guiding  said  fender,  mechanism  operated  by 
said  wheels,  and  a  continuous  line  of  cushions  movably 
supported  by  said  fender  and  movable  across  the  track  and 
said  fender,  and  having  motion  impartea  by  said  mechan- 
ism with  the  movement  of  said  fender.     (See  illustration.) 

520,233.  Safely  Attachment  for  Street  Cars.  Henry 
A.  Howe,  Albion,  assia:nor  to  himself  and 
Joseph  Norwood,  Brooklyn,  N.  Y.  Filed 
September  21,  1893. 

The  combination  with  the  car  platform,  of  a  guard,  a 
pivotal  connection  between  the  guard  and  the  platform,  a 
rubber  spring  acting  to  bold  the  guard  in  its  normal 
position,  a  lever  pivoted  upon  tne  platform  and  extending 
upwardly  and  provided  with  a  shield  that  is  adapted  to  be- 
ing acted  upon  by  a  lateral  movement  of  the  driver  or 
motorman,  and  a  connection  from  the  lever  to  the  guard. 

520.253.  Electric  Heater  for  Car  Sand  Boxes.  John 
M.  Christopher,  Baltimore,  Md.  Filed  June  13, 
1893. 

The  combination  with  the  electrically  propelled  car  pro- 
vided with  a  sand  distributing  box.  of  an  electric  heater 
applied  to  the  exterior  of  and  inclosing  or  partly  inclosing 
the  sand  box;  aod  wires  connecting  the  heater  with  the 
motor  circuit  of  the  car. 

520,255.  Safety  Car  Fender.  Frank  I.  Clark,  Balti- 
more, Md.     Filed  January  39,  1894. 

In  a  safety  fender  for  street  cars,  the  combination  of 
suitable  hangers  attached  1 1  the  car;  a  fender  frame  or 
platform  which  is  normally  raised  above  the  street  sur- 
face; two  links  plvotally  connected  by  onfi  end  to  each 
hanger  and  by  the  other  end  to  the  fender  frame  or  plat- 
form, the  pivotal  points  of  attachment  to  one  of  said  parts 
being  of  a  greater  distance  apart  than  the  pivotal  points  of 
attachment  to  the  other  part— the  said  links  serving  to 
swing  the  fender  backward  and  incline  the  front  edge 
thereof  downward  when  an  object  Is  encountered;  and  a 
spring  to  automatically  raise  said  fender  from  the  lowered 
inclined  position  and  maintain  it  so  tha:  its  front  edge  will 
be  elevated. 

520,259.  Grfp  Mechanism  for  Cable  Railways.  Charles 
I.  Earll,  New  York,  N.  Y.  Filed  .lune  13,  1893. 
In  a  grip  mechanism  the  combination  with  a  stationary 
and  movable  jaw;  of  a  shank  carrying  the  movable  jaw,  a 
tumbler  and  links  connecting  the  said  tumbler  with  the 
shank  a  lever  operated  from  the  car  and  a  pawl  carried  by 
said  lever  and  engaging  the  said  tumbler,  whereby  the 
movable  jaw  is  operated  to  grip  and  ungrip  the  cable. 

520,274.     Electric  Railway.    Ernst  W.  Von  Siemens, 
Berlin,  Germany,  assignor  to  Siemens  &  Halske, 
same  place.     Filed  September  30,  1893. 
In  an  electric  railway  system,  the  combination  with    an 
overhead    tubular   conductor   extending  along  the  line  of 
railway  and  having  a  longitudinal  slot,  of  a  movable  con- 
tact within  said  conductor  and  comi'rlsing  two  longitudi- 
nally arranged  parts  flexibly  connected,  said  contact  having 
an  ele'itrical  connection  extending  through  the  slot    to    an 
electrically  propelled  car. 

520.304.  Conduit  Electric  Railway.  William  U. 
OeVoe,  Shreveport,  La.  Filed  January  .SO, 
18*)  1, 

In  an  underground  electric  railway  Hystem.  the  herein 
described  trolley  comprlHlnc  a  two  part,  llcxible  frame,  a 
BcrlcH  of  horizontal  coiidu(;tInB  wheels  Jourualed  in  Haid 
frame   and    hiivlng    removable    tires,  a  scrloH  of  non-con- 
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ducting  wheeU  uIho  Jounuiled  Iti  Nuid  fnimt',  hollow  axles 
rormhiK  the  biMirliigH  ft>r  hmUI  wheels,  and  adjuHtablo 
HprlngH  (-.oiiuoclliiK  ihc  partH  of  Kald  rriitnc, 

520.323.  Block  System  for  Trolley  Railways.  Wlllard 
I'\  Lewis,  Swam|).HCott,  MaHs.  l-'llcd  .luly  'JO, 
IHIKI. 

In  a  block  HVHtcm  for  trolley  rallwayM.  the  combination 
with  the  trolley  wire,  and  a  contact  maker  arnuiKed  iit 
one  end  of  a  track  Necllon  imd  comprlHlng  a  pivoted 
angled  arm,  Kunpetidcd    normuUy  below  the  line  of  the 


trolley  wire  and  arranged  to  be  operated  by  the  trolley 
wheel  and  an  electrical  contact  piece  against  which  the 
arm  is  swung  when  operated,  of  au  electromagnetic  releas- 
ing device  arranged  at  the  other  end  of  the  section  and 
controlled  by  the  contact  maker,  and  a  circuit  closing 
device  arranged  to  close  a  signal  circuit  when  released  by 
the  electromagnetic  device.     (See  illustration). 

520,329.     Overhead  Trolley  Conductor.   Robert  Mulr, 

Brooklyn,  N.  Y.     Filed  March  3,  1894. 

A  trolley  conductor  comprising  a  casing  having  a  con- 
cave recess  upon  its  inner  face,  and  diverging  tlanges  ex- 
tending from  the  ends  of  the  said  recess,  an  insulating 
material  held  iu  the  said  recess,  and  a  hollow  conductor 
properly  arranged  within  the  recess  and  in  contact  with 
the  insulating  material,  the  inner  face  of  the  conductor  be- 
ing essentially  parallel  to  the  concave  face  of  the  recess. 

520  335.     Car  Fender.     William  J.  Rau,  Galveston, 

Tex.     Filed  January  17,  1894. 

In  a  car  fender,  tbe  combination  of  opposite  connected 
guard  shoes  adapted  to  be  arranged  directly  in  front  of  the 
truck  wheels,  a  front  recessed  roller  support,  a  vertical 
point  roller  jourualed  in  said  support,  and  the  convergent 
fender  boards  attached  at  their  inner  ends  to  the  guard 
shoes  and  at  their  outer  ends  to  said  roller  support. 

520,340,     Electric  Traction  Apparatus.   Paul  Schoop, 
Zurich,  Switzerland.     Filed  October  30,  1893. 

In  an  electric  railway,  the  combination  of  an  elect'lc 
generator,  a  secondary  battery  charged  by  the  generator 
through  an  automatic  switch,  an  auxiliary  electric  gen- 
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erator  connected  to  regulating  cells  on  the  secondary  bat- 
tery by  an  automatic  switch  connecting  them  when  the 
tension  of  such  generator  exceeds  that  of  the  said  cells, 
and  a  regulating  switch  with  sliding  contact'^  working  be- 
tween the  two  poles  of  the  railway,  so  as  to  include  or  cut 
out  regulating  cells  of  the  battery  for  the  purpose  of  main- 
taining the  tensiin  of  the  electric  railway  practically 
constant  with  a  varying  load. 

520,354.  Car  Fender.  Bernard  Cron  and  Werner 
von  Munchhausen,  New  York,  N.  Y.  Filed 
December,  8,  1893. 

The  combination  of  a  car  with  a  c  itch,  a  movable  yield 
ing  buffer  engaged  by  the  catch,  propelling  springs  and  a 
spring  actuated  rod  put  in  action  by  the  rearward  move- 
ment of  the  buffer  and  adapted  to  open  the  catch  and 
liberate  tbe  buller  when  pressed  backward. 

520,356.  Conduit  Electric  Railway.  Guarantee  Trust 
and  Safe  Deposit  Company,  admiuistrator  of 
Charles  Wm.  Siemens,  deceased,  Philadelphia, 
Pa.     Filed  October  19,  1893. 

In  an  electric  railway  system,  a  continuous  underground 
chamber  having  a  slot  at  its  upper  side,  channel  irons 
locHted  at  intervals  within  said  chamber,  chairs  carried  by 
said  channel  irons,  a  continuous  slotted  tubular  conductor 
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extending  through  the  chamber  and  insulate  1  from  and 
supported  by  nald  chairs,  and  an  el  clrlctilly  propellel 
vehicle  having  a  yielding  traveling  coQueitiou  with  said 
conductor. 

520,364.  Transferring  Cable  Cars  at  Intersecting  Points. 

.lohn  Krat/.,  Malilinore,  Md.,  asslgoor  of  one- 
half  to  Joseph  II.  Pflster,  same  place.  Filed 
April  (i.  1893. 

In  a  cable  tninsfcr  Hystem.  the  combination  of  the  main 
cable  having  a  laterally  extending  loop;  a  I  rans verso  cable; 
a  canted  pulley  at  one  end  of  the  loop  and  au  upright  pul- 
ley at  the  othercnd  of  the  Ump;  a  device  at  one  end  of  the 
loop  for  shirting  the  main  cable,  and  ii  Hlmllar  device  at 
the  other  cml  of  iho  loop,  for  shifting  the  transverse 
ciiblo. 

520.384.  Car  Brake.  Thorn  is  H.  Allen,  Toronto, 
C'lnadiL.  I'^lcfl  September  li),  1893. 
The  combination  of  the  wheel  brake  having  moana 
wlirrebya  rail  brake  Is  .jolntud  then-to.  the  rail  brake 
Jnlnted  to  nald  wheel  hnike,  the  coupling  bur  secured  by 
ItM  ends  to  the  opposite  rail  hrnkcs  of  each  pair  of  wlioels, 
the  Htrut  bar*  coniiec-ted  as  Hpeclllod  lo  the  coupling  bar 
near  Hh  enrlM.  mid  the  rocker  shaft  having  the  op|)OHito 
ends  of  the  Htrnl  barn  connected  thereto  bo  as  to  operate 
the  said  blrut  bars  reciprocally. 
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Municipal  Owner-  There  is  apparently  but  little 
sMp  not  Popular,  popular  interest  in  the  muni- 
cipal ownership  of  street  railways  in  New  Yoric 
YorlcClty.  A  meeting  in  Union  Square  was  an- 
nounced last  week  at  which  a  rapid  transit  system 
"built,  owned  and  run"  by  the  city  was  to  have 
been  advocated,  and  a  big  labor  demonstration 
was  expected.  A  large  squad  of  policemen  was 
on  hand  to  preserve  order  but  their  services  were 
not  required,  as  the  attendance  was  so  small  that 
the  spealvers  determined  not  to  waste  their  elo- 
quence. 

Street  Railway  Horse  cars  do  cause  accidents  and 
Accidents.  motormen  are  not  always  respons- 
ible for  the  damage  which  their  cars  occasion. 
These  statements  are  somewhat  at  variance  with 
the  ordinary  teaching  of  the  dally  press,  but  the 
following  sentence  from  the  Philadelphia  Public 
Ledg^er  contains  the  proof  of  the  assertion:  ''Seven 
accidents  on  railway  lines  of  this  city  were  re- 
ported as  having  occurred  on  Saturday,  but  five 
were  on  horse  car  lines,  and  the  trolley  cars  were 
not  responsible  for  the  accidents  in  which  they 
were  engaged." 

Stopping  at  When  the  lines  of  the  Phila- 
Crossings.  delphia  Traction  Company  were 
equipped  with  electricity,  It  was  decided  by  the 
management  that  the  cars  should  stop  at  the 
first  crossing  instead  of  at  the  second  of  intersect- 
ing streets.  The  plan  was  adopted  by  the  man- 
agement because,    in  its  opinion,   the   danger  of 


accident  was  materially  lessened.  The  new  sys- 
tem has  now  been  tried  for  several  months  in 
Philadelphia,  and  according  to  all  accounts  it  is 
favorably  considered  on  all  sides.  There  are  ob- 
jections to  the  plan,  but  as  far  as  safety  of  pas- 
sengers Is  concerned  it  seems  to  be  decidedly  suc- 
cessful in  Philadelphia. 


Eyesight  of  The  Consolidated  Traction  Com- 
Trainmen.  pany  of  Newark  has  arrived  at 
the  conclusion  that  accidents  on  its  lines  are  di- 
rectly traceable  to  the  defective  eyesight  of  em- 
ployes. The  company  has  determined  to  follow 
the  example  of  steam  railroad  companies  in  caus- 
ing Its  employes  to  submit  to  an  examination  by 
an  optician.  If  their  power  of  vision  is  not  ac- 
curate, present  employes  and  applicants  for  posi- 
tions on  cars  will  not  be  considered  competent 
trainmen.  The  principle  is  certainly  correct. 
Eveiy  motorman  or  gripman  should  possess 
strong,  reliable  eyes,  but  the  standard  of  visual 
accuracy  need  not  be  as  high  as  in  the  case  of 
steam  railroad  employes  who  must  necessarily  be 
free  from  color  blindness. 


Trolley  Safe-  The  city  council  of  Philadelphia 
guards.  has  been  considering  the  advisa- 
bility of  passing  an  ordinance  compelling  the 
electric  railways  of  that  city  to  equip  their 
stations  with  automatic  circuit  breakers,  so  that 
whenever  a  trolley  wire  Is  broken  and  forms,  by 
falling  to  the  ground  a  short  circuit,  the  circuit 
breaker  will  open  the  line  and  cut  off  the  cur- 
rent that  might  otherwise  produce  injury  to  per- 
sons or  property.  At  the  hearing  given  by  the 
committee,  one  engineer  testified  that  he  did  not 
believe  that  circuit  breakers  would  effectually 
prevent  the  occurrence  of  such  accidents,  since 
he  was  convinced  that  should  a  trolley  wire  break 
during  dry  weather,  and  fall  on  an  asphalt  pave- 
ment, a  circuit  breaker  at  the  power  house  would 
not  perform  the  service  for  which  it  was  in- 
tended, and  the  broken  wire  would  remain  alive. 
Under  certain  conditions  th'is  might  be  the  case, 
since  it  might  easily  happen  that  the  pavement 
upon  which  the  wire  might  fall  would  so  Insulate 
it  from  the  earth  that  no  short  circuit  would  be 
readily  formed:  but  in  most  cases,  however,  the 
wire  is  likely  to  come  in  contact  with  one  or  both 
of  the  rails,  and  in  such  a  case  a  short  circuit 
would  be  Instantly  formed  and  the  circuit  breaker 
would  be  opened.  Instances  of  the  failure  of  the 
circuit  breaker  to  act  because  of  the  insulating 
properties  of  the  street  pavement  would  certainly 
be  extremely  rare.  The  most  remarkable  feature 
of  this  matter,  however,  is  that  it  should  be 
necessary  for  a  city  council  to  compel  by  ordi- 
nance the  equipment  of  a  modern  central  station 
with  automatic  circuit  breakers.  Certainly  no 
railway  power  plant  ought  to  be  considered  com- 
plete until  it  is  provided  with  every  modern  ap- 
pliance that  will  add  to  its  efflcienoy  and  to  the 
safety  of  persons  and  property. 


Gettysljurg  The  National  House  of  Repre- 
Electric  sentatives  has  adopted  a  joint 
Railway.  resolution  giving  to  the  Secretary 
of  War  authority  to  condemn  land  on  the  Get- 
tysburg battlefield  and  the  measure  will  doubtless 
pass  the  Senate.  The  fact  that  this  authority 
had  not  previously  been  expressly  conferred 
caused  the  recent  rejection  in  tlie  United  States 
Court  in  Philadelphia  of  the  application  made 
on  behalf  of  the  United  States  for  the  appoint- 
ment of  a  jury  to  condemn  property  belonging  to 
the  Gettysburg  Electric  Railway  Company.  The 
railway  company  resists  the  efforts  to  secure 
part  of  its  right  of  way  and  alleges  that  while  its 
land  is  essential  to  its  own  purposes,  no  historical 
significance  attaches  to  it  and  it  should  not  be 
acquired  by  the  United  States.  It  is  to  be  sup- 
posed that  when  the  resolution  passes  the  Senate 
proceedings  will  again  be  instituted  against  the 
electric  railway  company,  but  It  would  be  the 
part  of  wisdom,  as  the  Philadelphia  papers  say, 
for  the  Secretary  of  War  to  come  to  an  amicable 


understanding  with  the  company  so  that  the 
battlefield  may  be  preserved,  and  that  the  eco- 
nomical means  of  reaching  it  may  not  be  materi- 
ally interfered  with.  There  has  been  a  vast  deal 
of  nonsense  and  pinchbeck  sentiment  in  the  out- 
cry against  the  electric  railway  on  the  field.  A 
good  deal  of  the  opposition  seems  to  come  from 
the  d'sgruntled  hackmen  whose  industry  Is  likely 
to  be  badly  Interfered  with.  No  wonder  they 
consider  the  road  to  be  a  piece  of  vandalism;  but 
the  most  conservative  of  the  Philadelphia  papers, 
which  should  be  in  a  position  to  appreciate  the 
facts  and  which  are  not  likely  to  be  influenced 
by  prejudices  in  favor  of  trolley  lines,  speak  with 
favor  and  consideration  of  the  electric  railway 
at  Gettysburg.  We  are  inclined  to  distrust  every 
step  taken  by  Gettysburg  landowners,  as  they 
seem  more  often  influenced  by  motives  of  intense 
selfishness  than  by  any  spark  of  patriotism.  A 
good  deal  of  the  land  was  purchased  by  specu- 
lators who  as  a  local  paper  says,  "hope,  by  taking 
advantage  of  the  genuine  sentiment  that  exists 
among  patriotic  people  to  make  a  large  part  of 
it  a  national  park,  to  get  an  immense  price  for 
Iheir  holdings,  and  are,  in  consequence,  among 
the  foremost  shouters  about  the  sacredness  of  the 
soil,  while  persistently  pressing  tor  an  appropria- 
tion and  shouting  for  the  flag." 


Express  Service  The    number  of    street  railways 
on  Electric      now  doing  an  express  business  in 
Roads.  addition     to    the    regular    trans- 

portation of  passengers  is  very  small  compared 
with  the  number  that  will  be  engaged  in  this 
business  at  the  end  of  another  ten  years.  The  ex- 
perience of  the  roads  that  have  undertaken  to 
derive  revenue  from  this  class  of  business  has 
been  on  the  whole  exceedingly  satisfactory.  So 
far,  however,  business  has  usually  been  limited 
to  the  transportation  of  express  matter  on 
suburban  and  interurban  roads.  It  will  not 
be  many  years,  however,  before  the  busi- 
ness is  so  extended  as  to  include  in  a  general  sys- 
tem for  the  handling  of  express  matter,  all  the 
street  railways  of  any  single  large  city,  such  for 
Instance,  as  Boston,  Cleveland,  Chicago  or  St. 
Louis,  where  the  volume  of  business  of  this  kind 
is  sufficiently  large  to  warrant  the  investment  of 
a  large  amount  of  capital.  There  is  no  good  rea- 
son why  an  express  company  could  not  handle 
city  and  suburban  business  in  any  one  of  these 
cities  over  the  street  railway  lines  in  much  the 
same  way  as  the  national  express  companies 
handle  their  express  business  on  the  steam  rail- 
roads throughout  the  country.  This  company 
could  secure  from  the  different  street  railways 
the  right  to  haul  express  matter  over  their  lines, 
giving  in  return  either  a  certain  percentage 
of  the  gross  receipts,  or  paying  a  certain 
price  per  car  mile  to  each  of  the  com- 
panies for  hauling  its  express  cars.  At  the 
downtown  terminus,  stations  could  be  established 
to  which  city  wagons  could  bring  the  collected 
express  packages  and  when  the  cars  were  loaded 
they  would  be  hauled  to  the  suburbs  over  the 
different  connecting  lines.  Along  the  line,  sub- 
stations could  be  established  where  packages 
could  be  left  for  delivery  to  the  car  as  it  came 
along;  while  at  the  suburban  terminus  the  pack- 
ages would  be  taken  by  wagons  and  delivered 
exactly  as  they  now  are  by  the  wagons  of  almost 
hundreds  of  suburban  express  companies. 
Wagons  at  both  ends  of  the  line  would  do  nothing 
but  collect  and  deliver,  while  the  transportation 
of  the  goods  would  be  done  much  more  cheaply 
and  rapidly  by  the  express  car  service  over  the 
electric  and  cable  roads,  than  it  now  Is  by  the 
almost  universal  method  of  delivery  by  horse  and 
wagon.  There  is  no  good  reason  why  the  existing 
facilities  for  the  rapid  transportation  of  pas- 
sengers should  not  be  made  available  for  the 
rapid  collection  and  delivery  of  the  thousand  and 
one  varieties  of  express  packages  and  light  freight 
that  are  now  so  inconveniently  and  unsatisfactor- 
ily handled  by  a  slow  and  out  of  date  process. 
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MICHIGAN    STREET      RAILWAY      ASSOCIA- 
TION. 


Representatives  of  the  street  railway  companies 
of  Michigan  met  at  the  Morton  House,  Grand 
Rapids,  June  5,  and  organized  the  Michigan  Street 
Railway  Association.  A  constitution  and  by-laws 
similar  to  those  of  the  American  Street  Railway 
Association  were  adopted  and  the  following  ofH- 
cers  were  elected: 

President,  W.  L.  Jeaks,  City  Electric  Railway  Company, 
Port  Huron. 

Vica-presldeat,  W.  Worth  Bean,  St.  Joseph  &  Benton 
Harbor  Electric  Railway  Company,  Benton  Harbor. 

Secretary,  B.  S.  Hanchett,  Jr.,  Consolidated  Street  Rail 
way  Company,  Giand  Rapids. 

Executive  Committee,  Ex-Gov.  David  H.  Jerome,  City  of 
Saginaw  Street  Railroad  Company,  Sagiaaw;  Strathearn 
Hendrie,  Wyandotte  &  Detroit  Kiver  Railway  Company, 
Detroit,  and  the  oiBcers. 

Ttie  ne.x;t  meeting  of  the  association  will  be  held 
in  Grand  Rapids  September  19.     Among  the  sub- 
jects to  be  considered  at  that  mseting  are   these: 
"Suburban  Electric  Rill  ways  and  Their  Possi- 
bilities," and  "Insurance— Accident  and  Fire." 


THE    PATTON    SYSTEM    OF   STREET    CAB 
PROPULSION. 


BT  CHAS.  DESMOND. 

The  Patton  street  car  motor  that  is  now  in 
operation  on  the  Calumet  electric  railway  lines 
at  07th  street,  Chicago,  promises  a  happy  solu- 
tion of  the  rapit  transit  problem,  as  it  is  equally 
well  suited  to  the  crowded  city  streets  and  the 
long  lines  through  sparsely  settled  districts,  as 
the  smaller  cost  of  insulation  and  the  economy  of 
operation,  together  with  its  independence  of  a  base 
of  supplies,  or  a  central  power  station,  fit  it  for 
all  kinds  of  rapid  transit  lines. 

This  motor  is  the  result  of  several  years'  work 
and  study  to  discover  and   perfect   a  system  for 


P.iTTON  SYSTEM  OP  STREET  CAR  PROPULSION. 

intramural  traflfic  which  would  supersede  the 
trolley  and  be  devoid  of  objectional  features. 

The  perfected  motor  consists  of  a  combination 
of  gas  engine,  electric  generator,  storage  battery 
and  an  electric  railway  motor,  all  arranged  in  the 
most  compact  and  convenient  manner,  making 
a  simple,  reliable  and  economical  locomotive. 
The  machinery  is  enclosed  in  a  portion  of  the  car 
and  after  being  once  started  requires  no  particu- 
lar attention  during  the  day's  run,  as  the  engine 
is  entirely  automatic  and  the  storage  battery 
serves  to  control  the  generator  when  the  motor  is 
not  taking  current. 

The  gas  engine  is  of  the  vertical  type  and  is 
located  in  the  center  of  the  car  and  supported 
directly  by  the  truck,  the  floor  of  the  car  being 
cut  away  for  this  purpose.  The  electric  genera- 
tor is  connected  to  the  engine  direct  so  that  the 
two  machines  take  up  but  little  space  and  there 
is  no  loss  in  transmission  by  belting  or  other 
gearing. 

The    generator    Is    of    a   well-known  type  and 


shunt  wound,  a  principle  which  makes  this  sys- 
tem possible  and  to  which  it  owes  its  great 
economy. 

The  storage  battery  consists  of  cells  of  the 
Plante  type  and  the  number  will  bB  regulated  by 
the  requirements  of  the  road  on  which  the  motor 
is  to  run;  In  the  present  Instance  there  are  110 
cells. 

The  motor,  of  the  ordinary  railway  type,  is 
placed  on  the  truck  in  a  m inner  similar  to  that 
employed  in  all  electric  cars;  it  Is  controlled  by  a 
standard  controller. 

It  Is  la  the  arrangement  of  the  machines  that 
the  novelty  and  high  efficiency  of  this  system 
lies.  The  arrangement  of  the  machines  and  the 
electrical  connections  may  be  understood  from 
the  accompanying  sketch  where  the  gas  engine 
is  shown  at  E,  the  generator  at  G,  the  battery  at 
B  and  the  motor  at  M.  The  controller  is  shown 
at  C,  at  7i!  is  a  rheostat  or  starting  bax  connected 
between  the  generator  and  battery,  and  a  switch, 
S,  in  this  circuit  completes  the  arrangement. 

It  is  well  known  that  a  shunt-wound  generator, 
when  used  to  charge  a  storage  battery,  will  act 
as  a  motor  and  revolve  in  the  same  direction, 
without  any  change  in  the  connections.  If  cur- 
rent from  the  battery  is  passed  through  the 
generator.  This  principle  is  utilized  for  starting 
the  engine.  The  generator  has  a  voltage  of  2.50 
and  the  storage  battery  is  of  330  volts,  from  which 
it  will  be  seen  that  as  soon  as  the  generator  is  up 
to  speed  current  is  made  to  pass  through  the 
battery  where  the  energy  is  stored;  but  if  the 
motor  be  started  it  will  take  current  from  the 
generator  only,  the  surplus  of  current  going  to 
the  cells  so  that  the  battery  remains  fully  charged, 
or  nearly  so,  at  all  times.  All  the  actions  so  far 
described  take  place  while  the  engine  is  still  run- 
ing  and  without  any  change  in  any  of  the 
switches  or  resistances,  except  the  usual  manipu- 
lation of  the  controller,  and  there  is  no  loss  of 
power,  as  the  surplus  energy  is  stored  in  the  bat- 
tery for  use  when  required. 

The  power  of  the  engine  need  not  be  near  y  so 
great  as  that  required  by  the  heavy  grades  on  the 
line,  for  there  is  the  storage  battery  to  furnish  the 
extra  power  required.  So  soon  as  the  demand  on 
the  generator  is  beyond  its  capacity  the  engine 
slows  down  and  the  voltage  of  the  generator  is 
reduced.  As  soon  as  this  occurs,  current  from 
the  battery,  also,  flows  to  the  motor  and  this  ad- 
dition of  current  from  the  reserve  enables  the 
car  to  easily  overcome  the  increased  resistance 
and  it  mounts  the  grade  with  but  little  decrease 
in  the  speed.  From  the  above  description  it  will 
be  seen  that  neither  engine  or  motor  is  required 
to  be  as  heavy  as  the  grades  of  the  road  would 
require  if  the  cars  were  operated  on  any  of  the 
other  systems  now  employed. 

This  motor  has  been  in  daily  operation  on  this 
line  for  some  time  past,  giving  general  satisfac- 
tion to  passengers  and  the  management  of  the 
road.  On  this  line  there  is  an  S  per  cent,  grade 
which  the  car  pulling  a  trailer  of  ordinary  size 
mounts  with  ease,  even  when  started  from  the 
foot  of  the  grade,  which  shows  a  large  surplus 
power.  Its  regular  rate  of  speed  is  15  miles  per 
hour,  but  It  can  be  geared  to  run  at  any  speed 
desired,  that  being  merely  a  subject  of  equip- 
ment. 

When  in  operation  the  motion  of  the  car  is  as 
smooth  as  that  of  any  vehicle  and  there  is  no 
disgreeable  noise  from  the  working  of  the  ma- 
chinery. The  motor  car  seats  comfortably  3G  per- 
sonsalthough  it  Is  but  16  feet  in  length.  The  power 
required  when  pulling  trailer  is  not  great,  as  the 
engine  consumes  but  20  gallons  of  gasoline  during 
the  13  hours.  The  dynamo  has  a  capacity  of  65 
amperes  and  that  of  the  battery  permits  a  cur- 
rent of  40  amperes  to  be  taken  from  this  source. 
It  is  the  intention  to  build  these  cars  as  locomo- 
tives designed  to  haul  ^as  many  trailers  as  may 
be  required,  this  being  the  best  plan  where  the 
traffic  will  warrant  or  there  is  any  objection  to 
combination  cars. 


This  oar  weighs  15,000  pounds  as  against  13,000 
pounds  for  a  trolley  car  of  the  same  capacity, 
while  the  operating  expense  is  only  about  one- 
half.  The  car  on  67th  street  is  running  at  an 
expense  of  about  $1.00  per  day. 

The  motor  car  is  the  invention  of  W.  H.  Patton 
of  Chicago,  who  has  patented  it  in  the  United 
States  and  Europe;  It  is  being  introduced  by  the 
Independent  Electric  Traction  Company,  whose 
office  is  in  the  Old  Colony  Building,  Chicago. 


RECEIVERS  POR  PORT    WAYNE    ELECTRIC. 


Two  events  of  no  little  general  Interest  occurred 
in  Fort  Wayne  last  Wednesday.  Receivers  were 
appointed  for  the  Fort  Wayne  Electric  Company 
and  a  new  company  was  organized  to  carry  on  the 
business  heretofore  conducted  by  the  former  com- 
pany. The  new  organization,  which  will  be 
wholly  a  Fort  Wayne  Institution,  will  be  known 
as  the  Fort  Wayne  Electric  Corporation.  Articles 
of  corporation  were  filed  on  Thursday  last.  The 
capital  stock  is  $1,500,000,  and  the  objects  of  the 
corporation  according  to  the  papers  are  the  man- 
ufacture and  operation  of  machinery  and  ap- 
paratus for  the  generation,  transmission  and  use 
of  electricity  in  all  forms  and  for  all  purposes. 
The  affairs  of  the  company  will  be  managed  by 
five  directors,  and  for  the  first  year  Ronald  T. 
McDonald,  Charles  C.  Miller,  M.  C.  Gross,  Sidney 
C.  Lumbard  and  Charles  S.  Knight,  all  Fort 
Wayne  men,  will  be  the  directors.  R.  T.  McDon- 
ald is  the  president  of  the  company. 

The  application  for  the  appointment  of  receiv- 
ers was  made  on  behalf  of  Mr.  McDonald  in  the 
Superior  Court.  Henry  J.  Miller  and  Edward  J. 
Hathorne  were  appointed  and  took  immediate 
charge  of  the  business.  The  receivers  have  made 
a  contract  with  the  new  corporation,  with  the  ap- 
proval of  the  court,  in  accordance  with  the  terms 
of  which  the  latter  will  carry  on  the  business 
formerly  done  by  the  Fort  Wayne  Electric  Com- 
pany. The  mat'.ers  have  been  so  arranged  that 
there  will  be  no  cessation  of  business,  and  the  ap- 
paratus of  the  Port  Wayne  system  will  be  fur- 
nished as  heretofore  to  the  public.  It  is  under- 
stood that  the  assets  of  the  Fort  Wayne  Electric 
Company  are  sufficient  to  pay  all  of  its  debts  and 
to  leave  a  considerable  surplus  for  distribution  to 
its  stockholders.  The  capital  of  the  new  com- 
pany is  ample  for  its  purposes  and  the  arrange- 
ments it  has  made  are  such  that  no  sacrifice,  in 
respect  to  the  assets  in  the  hands  of  the  liquida- 
tors, will  be  necessary. 

The  following  explanation  of  the  application  for 
receivers  and  the  organization  of  the  new  com- 
pany is  given  by  the  Fort  Wayne  correspondent 
of  the  Indianapolis  Journal: 

The  cause  ot  this  complication  has  been  the  de- 
termination by  the  Eastern  managers  of  the  Gen- 
eral Electric  Company  to  move  the  works  from 
this  city  to  an  Eastern  city.  R.  T.  McDonald  op- 
posed and  threatened  to  withdraw  from  the  com- 
pany. Then  came  the  fire  that  destroyed  the 
works  and  an  order  to  reinstate  the  local  plant  in 
Brooklyn.  Mr.  McDonald  refused  and  laid  the 
matter  before  Fort  Wayne  citizens,  and  $25,000  has 
been  raised  to  rebuild  the  works.  The  company 
was  compelled  to  accept  the  donation  and  to  con- 
tinue the  industry  at  this  point.  Last  year  the 
general  business  depression  caused  a  great  falling 
otf  in  business  everywhere,  and  the  Boston  concern 
and  other  branches  were  shut  down.  Mr.  Mc- 
Donald received  orders  to  temporarily  close  the 
Fort  Wayne  factory.  He  refused,  and  showed 
that  the  works  here  were  full  ot  work,  and  he 
wouldn't  make  harder  the  lot  of  workmen  whose 
hours  had  been  reduced.  The  relations  between 
McDonald  and  the  managers  of  the  General  Elec- 
tric Company,  which  held  a  large  portion  of  the 
stock  in  the  local  company,  became  strained,  and 
the  annual  election  was  approaching  and  the  im- 
minent danger  of  the  loss  ot  the  works  forever 
threatened  Port  Wayne,  and  upon  application  of 
McDonald  E.  J.  Hathorne  and  Henry  J.  Miller 
were  appointed  receivers  of  the  old  company. 
There  is  money  to  liquidate  every  dollar's  worth 
of  Indebtedness,  and  every  debt  will  be  met  and 
paid  promptly.  The  new  company  will  absorb 
all  current  contracts  and  business  of  the  old  com- 
pany, together  with  that  of  the  Fort  Wayne 
Jenney  Electric  Company. 
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In  the  great  distillery  district  of  Kentucky,  or 
"Blue  Grass"  region,  as  they  call  it,  little  cr  no 
attention  has  been  given  to  the  matter  of  trans- 
porting the  output  or  supplies  of  the  distilleries. 
Their  whole  idea  io  the  location  of  these  plants 
has  been  given  to  a  pure  and  suiBoient  supply  of 


finished,  painted  a  light  and  attractive  color,  are 
used.  These  cars  are  equipped  with  35  horse 
power  motors  and  haul  trailers.  The  oars  were 
made  by  the  Barney  &  Smith  Car  Company  of 
Dayton,  O. 

The  traclf  is  a  50  pound  "T"  rail  laid  on  0.x8,\8 
white  oak  ties,  3  feet  between  centers  and  bal- 
lasted with  crushed  blue  limestone  rock.  Heavy 
cuts    and    fills    are    numerous,  the  nature  of  the 


stand,  dancing  pavilion,  band  stand  and  numer- 
ous summer  houses,  nice  walks,  rustic  .leats  and 
other  attractions. 

The  design  and  construction  of  this  road  was 
done  for  the  contractor,  Frank  Whitley  of  Spring- 
field, O.,  by  the  Creaghead  Engineering  Company 
of  Cincinnati,  under  the  personal  supervision  of 
George  B.  Scrugham,  and  reflects  great  credit  on 
everyone  connected  with  this  enterprise. 

The  stockholders  of  the  local  company  are  the 
principal  business  men  of  the  city,  of  which  Pat. 
McDonald  is  president  and  John  T.  Buckley  is 
secretary  and  general  manager. 


ELECTRIC  DISTURBANCES  ON  THE  BROOK- 
LYN ELEVATED  RAILROAD 
STRUCTURE. 


THE  CAPITAL  RAILWAY  AT  FRANKFORT,  KY. 


limestone  spring  water,  this  being  one  of  the 
prime  causes  that  has  made  this  section  so  fam  )us 
for  its  output  of  superior  whiskies,  and  the  Capi- 
tal Railway  of  FrankoTt  is  to  be  congratulated 
on  being  the  initial  enterprise  in  Kentucky  to 
give  these  distilleries  cheap  transportation  for 
their  grain,  coal,  and  wood  to  their  plants,  and 
their  output  of  whiskies  to  the  steam  railway 
connection.  In  the  City  of  Frankfort,  dally,  long 
lines  of  heavy  wagons  could  be  seen  handling 
this  business  which  is  now  being  done  in  an 
entirely  satisfactory  manner  by  the  little  "Light- 
ning Bug"  shown  in  Fig.  1. 

The  power  house  illustrated  by  Fig.  3  is  a  sub- 
stantial brick  building  53  by  135  feet,  with  a 
double  track  car  barn  36  by  135  feet  attached. 
The  boiler  room,  which  is  separated  from  the 
engine  room  by  a  brick  partition,  is  35  by  53  feet 
and  contains  300  horse  power  capacity,  boiler 
plant,  with  heater,  boiler  feed  pumps,  etc. 

Fig.  3  illustrates  the  engine  and  dynamo  room 
in  which  two  100  H.  p.  Jenney  dynamos  are 
driven  by  one  of  the  latest  type  of  Dick  &  Church 
tandem   compound  engines  of  300  h.  p.  capicity. 

The  switchboard  is  of  the  Improved  Jenney 
type  with  marble  panels,  and  all  connections  ari 
made  from  rear  of  board.  Tne  instruments  used 
are  of  the  Weston  malve.  The  electrical  station 
equipment  was  furnished  and  installed  by  the 
Jenney  Electric  Motor  Company  of  Indianapolis. 
Tests  of  the  generating  plant  have  been  made 
with  very  heavy  overloads,  the  apparatus  show- 
ing remarkable  results  in  the  way  of  regulation 
and  capacity. 

The  freight  motor  car  is  of  a  special  design  38 
feet  in  length  mounted  on  a  pair  of  heavy  trucks 
with  5-foot  wheel  bases,  the  body  being  e.xtra 
heavy  built  to  withstand  the  severe  strain  of 
having  loaded  freight  cars  as  trailers,  and  in  ap- 
pearance is  very  much  like  an  ordinary  baggage 
car  as  used  on  steam  roads.  Fig.  4  illustrates 
this   car  hauling   thr«e  box  cars  around  a  curve. 

Four  35  horse  power  motors  controlled  by  a  single 
specially  designed  controller,  are  attached  one 
to  each  of  the  four  axles  of  this  car,  making  each 
wheel  a  driver.  The  total  weight  when  empty 
of  this  car  and  equipment  is  15  tons,  and  when 
not  used  for  handling  full  loads  is  used  for  hand- 
ling small  shipments,  barrels  and  boxes. 

Besides  the  freight  motor  car  described  above 
three   18-foot   closed  passenger   cars,  handsomely 


country  through  which  this  road  runs  being  very 
mountainous  and  the  grades  very  severe,  being  in 
some  instances  as  heavy  as  8  per  cent,  and  in  one 
instance  a  reverse  cur  'e  was  necessary  on  a  7 
per  cent,  grade;  but  even  here  absolutely  no  diffi- 
culty was  experienced  in  handling  from  one  to 
three  heavily  loaded  box  cars  with  freight  motor 
car. 

The  overhead  line  is  of  the   Creaghead  flexible 
side  bracket  construction  specially  made  for  high 


We  have  recently  published  some  account  of 
how  damage  is  done  to  underground  pipes  and 
cables  by  electrolytic  action  due  to  the  presence 
of  the  strong  electric  currents  of  the  street  rail- 
roads near  by;  but  the  trouble  is  not  all  under- 
ground, says  the  Railroad  Gmetle. 

In  building  the  extension  of  the  Fifth  avenue 
branch  of  the  Brooklyn  Elevated  Railroad  to  the 
city  line  at  Sixty-seventh  street  and  Third  avenue 
the  company  found  difficulty  in  securing 
certain  property  rights  between  Thirty-eighth 
street  and  Fifth  avenue  and  Fortieth  street  and 
Third  avenue.  Pending  the  settlement  of  this 
matter  the  structure  south  from  Fortieth  street 
was  erected.  Upon  its  completion  the  work  of 
joining  the  two  parts  was  pushed  forward,  com- 
mencing at  Thirty-eighth  street,  the  former  ter- 
minus. While  hoisting  Into  position  the  first  of 
the  last  four  65-feet  longitudinal  girders  necessary 
to  connect  the  two  sections,  the  end  not  yet  in 
position  came  In  contact  with  the  transverse 
girder.  Immediately  the  metal  was  melted  and  an 
electric  arc  was  formed,  and  the  melted  iron  fell 
to  the  street.  After  several  attempts  to  swing 
the  girder  into  position,  Mr.  Stuart,  the  engineer 
of  construction  and  maintenance,  who  supervised 
the  construction  work,  succeeded    in  locating  the 
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speed  roads  in  the  suburbs,  but  in  the  city  is  side 
pole  and  span  wire  construction  using  No  0  trolley 
wire. 

Frankfort  is  a  city  of  about  10,000  people,  capi- 
tal of  the  state,  with  numerous  manufacturing 
establishments  and  so  situated  that  it  covers  a 
large  area,  making  the  four  miles  of  track  used 
for  passenger  traffic  very  profitable,  in  addition 
to  which  the  management  have  a  beautiful  park 
containing  about  40  acres  situated  on  an  elevation 
of  about  500  feet  overlooking  the  city  and  river, 
with  a  base  ball  and  foot  ball   ground   and   grand 


trouble.  The  insulation  of  one  of  the  positive 
current  feed  wires  of  the  Brooklyn  City  Railroad's 
trolley  line,  which  were  strung  on  one  side  of  the 
elevated  posts,  had  worn  so  that  the  live  wire 
came  in  contact  with  and  charged  the  structure. 
The  negative  current,  which  completed  the  cir- 
cuit, reached  the  iron  work  from  underground,  at 
a  point  on  the  other  side  of  the  unfinished  section, 
and  the  contact  between  the  two  parts  of  the 
structure  completed  the  circuit  and  caused  the 
fusion.  After  diverting  the  course  of  the  current 
by  means  of  copper  wire  the  work   of   Cumpleling 
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the  road  progressed.  As  the  columns  of  an  ele- 
vated railroad  structure  are  not  built  to  serve  as 
ground  wires,  and  their  conductivity  for  that 
purpose  is  an  uncertain  quantitj',  this  incident 
shows  that  dangers  of  unknown  magnitude  must 
be  looked  out  for,  whenever  one  is  in  the  vicinity 
of  such  powerful  currents. 

Once  in  a  while  we  hear  of  an  elevated  station 
taking  fire  from  the  trolley  lines.  This  sometimes 
occurs  in  a  way  similar  to  the  incident  related 
above.  On  other  occasions  the  fire  has  originated 
from  the  circuit  caused  by  the  shifting  of  the 
trolley  of  a  passing  car.     So  far  these  fires  have 


MK.    BARNES    ON     ELECTRIC    RAILROADS.* 


BY  FRANK  B.  LEA. 

There  is  no  small  pleasure  In  reading  the  opin- 
ions and  comments  of  a  well-informed  and  unpre- 
judiced railway  man  upon  the  question  of 
employing  electric  energy  for  locomotive  pur- 
poses, and  one  can  hardl}'  avoid  such  a  feeling 
after  a  perusal  of  Mr.  Barnes'  uotes  respecting 
the  use  of  electricity  in  heavy  railroad  service, 
as  given  in  abstract  form  in  the  last  issue  of  the 
Electrieal  Engineer.]  Mr.  Barnes  is  a  well-known 
authority  throughout  the  United  States  upon  all 
railroad    topics,    and    whilst,  of    course — like  all 
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been  in  most  cases  easily  extinguished  with  a 
bucket  of  water,  and  the  damage  done  has  been 
slight. 

Although  in  many  other  ways  (such  as  the  cor- 
roding of  loundatlon  bolts,  water-pipes  used  for 
supplying  stations,  and  angle  bars  attached  to  the 
transverse  girders,  etc  )  the  escape  of  electric 
currents  of  the  trolley  roads  has  proved  damag- 
ing to  the  elevated  structure,  it  has  also  bene- 
fited them  by  saving  the  amount  necessary  to 
mainlain  batteries  for  operating  the  telegraph 
lines  over  the  roads.  The  Brooklyn  Elevated 
Railroad  uses  nothing  but  a  borrowed  current  for 
operating  its  telegraph  wires.  This  is  accom- 
plished in  most  cases  by  running  a  wire  into  the 
ground  and  connecting  it  with  a  gas  or  water 
pipe,  which  readily  appropriates  a  surticlent  cur- 
rent from  the  street  car  line.  But  the  Brooklyn 
Heights  surface  road  (which  controls  more  than 
200  miles  of  single  track  trolley  lines  in  Brooklyn) 
is  fast  paralleling  its  feed  wires  by  e<iually  heavy 
return  wires,  so  that  the  elevated  road  officials 
who,  but  for  this,  might  successfully  plan  to 
light  the  stations  and  even  operate  the  road  as 
they  run  their  telegraph,  will  probably  have  to 
fall  back  on  their  own  resources.  In  time  the 
officers  of  the  elevated  roads  will  probably  regret 
(If  they  have  not  already  done  so)  that  they 
allowed  the  trolley  lines  to  connect  their  wires 
with  the  structure.  Great  damage  Is  being  done 
to  the  large  bolts  used  in  the  foundation  work  on 
which  the  Irjn  pillars  rest.  These  bolts  will  need 
constant  watching,  as  those  corroded  will  have  to 
be  replaced  by  new  ones  In  order  to  maintain  the 
Strength  of  the  structure. 


others  in  his  position — his  training  and  experience 
have  been  more  particularly  in  the  direction  of 
steam  locomotive  work,  yet  he  approaches  the 
subject  of  electric  equipments  for  railways  in  an 
unbiased  manner,  which  offers  a  strong  contrast 
to  the  blind  prejudice  too  often  characteristic  of 
railway  officials  against  any  new  devices  or  im- 
provements made  available  by  the  progress  of  in- 
vention. 

The  mere  fact  that  a  leading  railway  man 
should  brine  before  the  meeting  of  a  railroad 
officials'   club   some   speculations  upon   the  pos- 


the  final  conclusions  which  he  draws,  electrical 
engineers  must  not  be  contented  with  allowing 
his  figures  to  pass  without  question,  and  as 
though  they  represented  the  utmost,  or  even 
average,  powers  of  electrical  working  in  railway 
service.  Mr.  Barnes  is  perliaps  not  very  far  wrong 
in  taking  the  average  consumption  of  fuel  in  good 
stationary  engines  and  in  steam  locomotives  as 
being  respectively  1.8  pounds  and  4.3  pounds  per 
horse  power  hour,  although  the  latter  is  by  no 
means  too  high  a  figure.  What  requires  pointing 
out,  however,  is  that  these  amounts  of  coal  con- 
sumption refer  to  the  indicated  horse  power  in  the 
cylinders,  and  not  at  all  to  the  actual  brake  horse 
power  at  the  driving  axle  on  the  line.  Yet  if  Mr 
Barnes  deducts  15  per  cent,  up  to  the  dynamo 
terminals,  and  10  per  cent,  for  electric  waste  on 
the  line,  he  ought  at  least  to  make  some  re- 
duction in  the  steam  locomotive  efficiency  as  be- 
tween indicated  horse  power  in  the  cylinder  and 
the  drawbar  pull. 

Even  the  much  abused  Prof.  Kennedy  went  so 
far  as  to  give  the  steam  locomotive  a  drawbar 
efficiency  of  only  80  per  cent,  of  the  cylinder  in- 
dicated horse  power,  and  in  average  working  20 
per  cent,  waste  in  engine  friction,  hauling  dead 
weight  of  engine,  etc.,  would  not  prove  a  bit  too 
much  to  assume.  For  Mr.  Barnes  to  take  the  full 
efficiency  of  indicated  horse  power  In  the  steam 
locomotive  is  therefore  hardly  fair  to  the  electric 
motor  when  instituting  comparisons  between 
drawbar  pulls.  Moreover,  the  percent.igesxDf  loss 
which  he  gives  for  an  electric  line  are  higher  than 
is  actually  shown  by  dally  working.  An  efficiency 
at  the  electric  generator  terminals  of  85  per  cent, 
of  the  engine  Indicated  horse  power  has  been  ex- 
ceeded in  practice  for  some  time  now,  while  the 
line  conductor  is  poorly  arranged  indeed  when  the 
loss  thereon  is  as  much  as  10  per  cent,  of  the 
energy  put  into  it.  Five  per  cent,  is  nearer  the 
mark,  as  the  South  London  and  Liverpool  lines 
have  practically  shown.  The  motor  loss  cannot 
with  any  attempt  at  satisfactory  results  be 
averaged,  for  obviously  it  must  vary  in  a  great 
degree  with  the  character  of  the  line  and   traffic. 

But  even  with  the  three  alterations  thus  pro- 
posed in  Mr.  Barnes'  figures,  a  much  more  favor- 
able result  is  secured  for  electric  working.  In  the 
first  place,  the  steam  locomotive  burns  at  least  5i 
pounds  per  horse  power  hour,  reduced  to  drawbar 


Metropolitan  Conslruclion.  —  The  Metropolitan 
Traction  Company  has  been  employing  about 
7,000  men  In  the  construction  of  the  cable  roads 
In  Lexington  avenue  and  Ninth  avenue,  but  has 
posted  a  notice  that  for  the  moment  the  force  of 
laborers  on  cable  construction  Is  being  reduced, 
owing  to  the  fact  that  electricity  is  likely  to  be 
used  Instead  of  cables.  While  this  does  not 
change  the  form  of  construction  to  any  great  ex- 
tent, special  castings  are  required,  and  It  will  be 
at  least  sixty  days  before  they  are  obtainable. 


FIG.  3.      THE  CAPITAL  BAH 

slblUlies  of  electric  working  for  the  heavy  service 
of  main  lines— not  to  speak  of  Its  actually  replac- 
ing steam  locomotion— is  in  Itself  enough  to  show 
a  disposition  to  discuss  the  matter  fairly  upon  its 
merits,  and  not  to  dismiss  the  whole  question 
with  a  wave  of  the  hand  as  a  visionary  madness 
too  much  in  the  air  for  sensible  men  to  entertain 
for  a  moment. 

While,  however,  speaking  thus  favorably  of  the 
tone  characterising    Mr.  Barnes'  remarks,  and   of 

♦From  the  Electrirol  Entjinrer,  London. 
tSee  the  Street  Railway  Gazette  of  March  5,    181)4,  for 
very  full  abstract  of  Mr.  Barnes'  paper 


pull,  while  on  the  electric  line  the  corresponding 
coal  consumption  should  not  be  more  than  about 
3  pounds,  full  load  being  assumed  in  both  cases. 
In  one  of  his  concluding  paragraphs,  however, 
Mr.  Barnes  puts  the  whole  matter  very  neatly, 
the  kernel  of  the  nut  being  this:  "The  conditions 
which  regulate  the  price  (of  fuel)  control  almost 
entirely  the  saving  in  fuel  cost  incident  to  the  use 
of  electric  motors." 

If  a  moral  Is  to  be  found,  let  it  be  the  following: 
"Look  after  your  coal  bill,  and  the  dividends  will 
look  after  themselves." 
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ELECTBIO  BAILTWAY  MOTORS:    THEIR  CON- 
STRUCTION AND   OPERATION. 


BY  NBLSON  W.  PERHY. 

(Tioenty-second  Article.) 

THE   LEONARD    SYSTEM. 

As  before  outlined,  In  sp^ed  regulation  it  Is 
necessary  to  vary  the  electromotive  force  as  the 
speed,  and  the  torque  or  effort  as  the  current.  In 
the  previous  methods  of  control  this  Is  attempted 
and  imperfectlj'  accomplished  by  various  meth- 
ods of  commutation  of  field  colls  and  external 
resistances.  In  fact  some  such  method  as  this  is 
all  that  Is  available  where  a  current  of  constant 
potential,  such  as  that  now  ualversally  employed 
on  electric  railroads,  is  used.  Mr.  H.  Ward 
Leonard,  however,  has  taken  a  very  bald  step  In 
his  system,  which  consists  in  placing  on  each  car 
a  separate  generator  from  which  the  car  motor  is 
directly  operated — the  generator  itself  being 
directly  driven  from  the  trolley  current  by  a 
motor.  By  reference  to  Fig.  CO  the  fallowing  ex- 
planation of  the  system  will  be  readily  under- 
stood. We  quote  from  a  paper  read  by  Mr. 
Leonard  before  the  American  Institute  of  Elec- 
trical Engineers,  June   8,  1393: 

"Each  axle  Is  driven  by  a  gearless  motor,  either 
directly  or  by  means  of  a  connecting  rod.  The 
fields  of  these  motors  are  excited  directly  from 
the  constant  E  ii.  F.  of  the  line  and  independently 
of  the  armature  circuit.  Beneath  the  car  and 
between  the  axles  there  Is  suspended  a  motor 
generator,  each  armature  winding  being  In  a 
separate  field.  The  motor  portion  of  the  motor 
generator  is  shunt  wound  and  connected  just  as  a 
shunt  motor  Is  for  use  upon  ordinary  constant 
potential  circuits.  The  field  of  the  generator 
portion  has  its  field  connected  across  the  line  and 
has  inserted  in  it  a  regulating  and  reversing  field 
rheostat.  This  field  circuit  is  Independent  of  the 
armature  circuit.  The  generating  armature  of 
the  motor  generator  Is  in  metallic  connection 
with  the  armatures  of  the  gearless  propelling 
motors.  It  win  be  noticed  that  this  circuit.  In- 
cluding the  armature,  is  a  distinct  and  separate 
metallic  circuit  having  no  connection  with  the 
line  in  any  way. 

"Suppose  now  that  our  shunt  motor  is  running 
at  full  speed  and  that  our  controlling  rheostat  in 
the  generator  field  circuit  is  at  its  central  position, 
so  that  the  generator  field  circuit  Is  broken.  Al- 
though the  generator  armature  Is  being  driven  at 
full  speed  it  is  revolving  in  a  field  having  no  mag- 
netism except  the  reslduil  migetlsm,  and  hence 
produces  practically  no  volts.  Let  us  now  move 
our  controlling  switch  so  as  to  place  the  generator 
field  across  the  line,  but  with  a  resistance  in  series 
with  the  field,  of  ten  times  the  resistance  cf  the 
field  coils.  We  now  give  a  slight  excitation  of 
the  field  and  a  development  of  volts  at  the 
brushes  of  perhaps  40  volts.  This  voltage  will 
produce  a  current  through  the  armatures  of  the 
driving  motors  dependent  upon  the  ohmlc  resist- 
ance of  this  circuit  only;  and  hence,  even  at  this 
low  voltage,  a  large  current  will  be  produced, 
which  being  In  a  field  of  full  strength  will  cause 
a  torque  sufficient  to  start  the  armature.  The 
speed  of  the  armature  will,  of  course,  be  gov- 
erned by  the  counter  E.  m.  f.  which  its  revolu- 
tion proluces  in  its  strong  field;  and  hence,  just 
as  in  the  case  of  a  shunt  wound  motor,  its  speed 
will  be  practically  constant  so  long  as  the  e.  m.  f. 
supplied  is  constant. 

"If  we  now  gradually  increase  the  magnetic 
field  of  the  generator  by  cutting  out  resistance  by 
moving  the  controlling  switch,  we  will  gradually 
raise  the  B.  M.  F.  of  the  armature  circuit,  and 
with  it  the  speed  of  the  driving  motors.  Since 
these  armatures  are  revolving  in  a  constant  field, 
the  torque  they  produce  will  be  exactly  propor- 
tional to  the  current  In  them,  and  the  current  will 
automatically  flow  exactly  as  is  required  to  pro- 
duce the  necessary  torque  to  maintain  a  speed 
such  that  the  counter  E.  M.  f.  will  approximately 
equal  the  E.   M.  p.   supplied  by  the    power  con- 


verter. Thus  It  win  be  seen  that  the  speed  of 
the  car  will  be  dependent  upon,  and  proportional 
to  the  B.  M  p.  supplied  by  the  power  converter, 
and  the  torque  or  tractive  effort  will  be  dependent 
upon,  and  proportional  to,  the  current  supplied 
by  the  power  converter." 

While  this  method  has  not  as  yet  been  actually 
introduced  on  electric  street  railroads,  its  feasi- 
bility and  economy  and  the  facility  of  control  af- 
forded have  been  amply  demonstrated  on  numer- 
ous electric  cranes,  elevators  and  hoists  and  in 
connection  with  machinery  of  various  kinds  re- 
quiring the  greatest  nicety  of  speed  control  under 
widely  varying  loads.  In  such  applications 
economy  of  space  has  not  been  the  prime  requisite 
that  it  is  in  street  car  traction,  and  the  fact  that 
the  arrangement  seems  necessarily  bulky,  with 
the  three  machines  involved,  and  the  erroneous 
Idea  which  has  been  general  that  the  sparking 
would  be  excessive  under  working  conditions,  has 
militated  greatly  against  the  introduction  in 
street  railway  work.  As  before  stated,  those  who 
have  examined  into  the  workings  of  the  system, 
among  whom  may  be  included  the  author,  aver 
that  there  is  practically  no  sparking  even  under 
the  most  favorable  conditions  for  the  same,  and 
the  author  is  advised  that  changes  in  detail 
(though  not  in  principle)  have  already  been  par- 
tially perfected  which  will  obviate  the  real  diffi- 
culty that  now  exists  viz.,  bulkluess. 

M".  Leonard  has  also  adapted  this  same  system 
to  the  operation  of  oars  from  alternating  current 
circuits.  In  this  application  a  synchronous 
motor  generator  is  substituted  for  the  direct  cur- 
rent motor  generator  employed  in  the  direct  cur- 
rent   method.     Those   who  wish   to   read  a  full 
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Fig.  60.    Leonard  system. 


T,  trolley.  M ,  motor  portion  of  power  converter.  G,  gen- 
erator ponion  of  power  conyerter.  P,  the  propelling 
motor  for  the  car.  R,  the  regulation  and  reversing  rheo- 
stat i  i  field  of  G .  E,  the  connection  to  ground.  \V,  t-^e 
car  wheel. 

description  of  this  system  are  referred  to  Vol.  XI 
of  the  transactions  of  the  American  Institute  of 
Electrical  Engineers  under  the  title  "How  shall 
we  operate  an  electric  railway  extending  one 
hundred  miles  from  the  power  station?"  by  H. 
Ward  Leonard. 

Thus  far  the  method  of  distributing  current 
for  electric  traction  has  been  that  by  constant 
potential.  That  Is  to  say  the  pressure  at  the  dy- 
namo terminals  has  remained  constant  and  the 
current  In  amperes  delivered  to  the  moving  cars 
has  varied  as  the  requirements.  This  method  as 
a  whole  has  thus  far  proved  the  most  flexible,  but 
with  the  increasing  distances  to  which  our  elec- 
tric roads  are  constantly  reaching.  It  Is  becoming 
less  and  less  satisfactory.  We  have  already  ad- 
verted to  the  drop  in  potential  at  the  further  end 
of  the  line  where  the  current  is  used  by  the  pres- 
ent methods.  This  drop  can  be  obviated  in  either 
of  two  ways,  either  by  placing  sufficient  copper 
in  the  feeders  to  reduce  it  to  a  bearable  amount, 
or  by  Increasing  the  potential.  If  the  potential 
be  raised  sufficiently  to  operate  a  car  properly  at 
the  further  end  of  a  long  line,  it  will  be  too  high 
for  the  same  car  when  nearer  the  power  station, 
so  recourse  is  had  to  additional  copper.  But  the 
amount  of  copper  that  can  be  thus  used  with  an  ini- 
tial pressure  of  500  volts  is  soon  limited  by  commer- 
cial considerations  beyond  which  it  becomes  more 
expensive  than  to  erect  and  operate  another  power 
station  at  a  distant  point.  Just  how  far  it  is 
profitable  to  operate  a  road  from  a  single  station 
must  be  decided  for  each  particular  case,   but   it 


is  probably  within  the  truth  to  say  that  where 
the  distance  to  be  reached  exceeds  six  or  seven 
miles  it  will  be  cheaper  to  build  a  second  power 
house  than  to  put  sufficient  copper  in  the  feeders 
to  render  those  greater  distances  practicable.  In 
the  constant  potential  method  of  distribution  the 
varj'Ing  demands  for  energy  are  met  by  a  varying 
quantity  of  current,  yet  our  conductors  which 
are  fixed  in  size  are  properly  proportioned  only 
for  a  given  current.  For  that  particular  current 
they  are  of  exactly  the  proper  size;  but  for  any 
other  current,  be  It  larger  or  smaller,  the  conduc- 
tor used  is  not  the  most  economical;  It  win  con- 
tain either  more  copper  or  less  than  that  which 
can  most  economically  carry  it.  If,  however,  we 
should  use  a  constant  current  and  vary  the  energy 
transmitted  by  varying  the  electromotive  force, 
we  could  proportion  our  copper  to  that  current 
once  for  all,  and  since  by  the  conditions  Imposed 
the  current  does  not  vary  in  quantity  the  size  of 
our  conductors  need  not  vary  whatever  the 
amount  of  energy  they  are  required  to  carry  or 
whatever  the  distances  to  be  reached.  Illustra- 
tions of  this  method  of  distribution  are  seen  In 
our  arc  light  circuits.  Many  of  these  already  ex- 
tend upwards  of  20  miles  and  carry  from  60  to 
100  or  more  2,000  c.  p,  lamps,  yet  the  conductors 
on  such  circuits  are  no  heavier  than  would  be 
necessary  for  a  circuit  1  mile  or  5  miles  In  length 
carrying  but  a  single  lamp  or  four  or  five.  To 
render  the  same  sized  conductor  equally  econom- 
ical for  the  transmission  of  large  amounts  of 
energy  to  long  distances.  It  Is  only  necessary  to 
raise  the  electromotive  force  correspondingly. 
Large  amounts  of  energy  can  thus  be  much  more 
economically  transmitted  to  long  distances  by  the 
constant  current  method,  than  by  the  constant 
potential  method,  the  economy  becoming  particu- 
larly conspicuous  where  the  demands  are  variable 
and  where  the  distances  are  also  variable,  as  Is 
preeminently  the  case  in  electric  traction. 

On  account  of  these  anl  other  advantages  of 
the  constant  current  method  of  distribution 
many  attempts  hnve  been  made  to  adapt  it  to 
street  railway  purposes.  But  there  have  been 
difficulties  In  the  way  of  Its  adaptation  to  this  use 
which  until  they  were  removed  Introduced  greater 
objections  than  were  the  benefits  sought  to  intro- 
duce. The  writer,  however,  has  Invented  a  sys- 
tem which  he  believes  obviates  all  the  difficulties 
hitherto  thought  to  be  Inherent  in  the  constant 
current  method  and  which  at  the  same  time 
sacrifices  none  of  the  advantages  sought  to  be 
gained.  His  Improvement  over  previous  methods 
consists  simply  in  supplying  to  the  railway  cir- 
cuit the  same  device  by  which  the  series  arc- 
light  system  was  converted  from  a  failure  to  a 
commercial  success,  viz.,  an  automatic  cut-out  by 
which  on  the  failure  of  an  operating  device  it  is 
automatically  cut  out  of  circuit.  Without  this 
invention  the  practicability  of  even  two  or  three 
arc  lamps  in  series  was  uncertain;  with  it  any 
number  may  be  practically  operated. 

Prof.  S.  H.  Short  experimented  quite  extensively 
a  few  years  ago  with  the  constant  current  method 
of  distribution  for  street  cars  and  had  for  a  time 
two  roads  in  more  or  less  successful  operation — 
one  about  3  miles  In  length  between  Huntington, 
W.  Va.,  and  Gyandotte,  and  the  other  of  about  the 
same  length  In  the  city  of  St.  Louis.  He  had 
not  conceived  the  idea  of  the  automatic  cut-out 
and  found  it  Impracticable  to  operate  more  than 
three  cars  simultaneously  on  his  lines.  He  how- 
ever demonstrated  the  economy  and  efficiency  of 
the  system  up  to  Its  practical  limit.  With  the 
addition  of  the  cut-outs  and  the  other  radical 
changes  Introduced  by  the  writer  It  is  believed 
that  the  new  system  possesses  all  the  flexibility  of 
the  multiple  arc  method  with  the  additional  ad- 
vantages of  the  series  method,  and  in  recognition 
of  these  claims  the  Franklin  Institute  of  Phila- 
delphia recently  awarded  him  the  John  Scott 
Legacy  premium  and  medal. 

This  system  may  be  briefly  described  as  a  double 
trolley  system,  divided  up  Into  sections  of  greater 
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or  less  length  according  to  the  headway  of  the  cars 
provided  for.  Each  of  these  sections  is  fed  inde- 
pendentlj'  from  a  common  feeder  wire,  by  means  of 
electromagnetic  devices  Inclosed  in  hermetically 
sealed  boxes  along  the  side ,  of  the  track  very 
similar  In  design  to  those  employed  in  the  John- 
son-Lundell  system  described  above.  They  are 
not  nearly  so  numerous,  however,  as  In  the  subur- 
ban districts  where  the  distances  between  cars  is 
great;  not  more  than  one  or  two  to  the  mile  are 
required.  In  the  cities,  however,  where  the 
headway  of  cars  is  much  less,  their  number 
must  ba  Increased  proportionatelj'. 

But  one  car  can  operate  on  a  section.  If  a  car 
runs  onto  a  section  already  occupied,  both  cars 
will  become  inoperative  until  one  of  the  two  pulls 
down  Its  trolley — thus  constituting  this  a  perfect 
automatic  block  system.  All  cars  on  the  system 
are  In  series  with  each  other,  and  since  the 
current  strength  by  which  they  are  operated 
is  Invariable,  their  speed  may  be  checked  on 
descending  a  grade  or  in  bringing  them  to  rest, 
by  reversing  the  connections.  This  reversal  of 
the  brushes  converts  the  motor  Into  a  dynamo, 
which  being  in  series  with  the  one  at  the  power 
house,  contributes  energy  to  the  line  to  the  last 
turn  of  the  wheels.  In  this  way  the  energy  ab- 
sorbed in  ascending  grades  or  in  starting  from 
rest  is  thrown  back  on  the  line  for  use  elsewhere, 
instead  of  being  frittered  a>vay  in  heat  on  the 
brake  shoe  as  in  present  methods.  The  method 
of  control  of  cars  operated  by  this  system  is 
ideally  simple.  There  are  neither  commutated 
fields  nor  external  resistances  to  be  considered,  so 
that  with  this  system  the  advocates  of  both 
methods  of  control  join  hands,  since  the  method 
involves  the  disadvantages  of  neither.  In  the 
series  system  the  oar  Is  started,  speeded  up, 
slowed  down  and  reversed  by  simply  shifting  the 
position  of  the  brushes  on  the  commutator.  The 
equipment  of  the  generating  or  power  station  is 
also  extremely  simple,  requiring  for  each  unit 
nothing  more  than  a  voltmeter,  an  ammeter  and 
a  line  switch  by  which  the  circuit  can  be  closed 
or  opened,  no  rheostats,  bus  bars  or  complicated 
switchboard  systems  being  required.  This  sys- 
tem is  thought  to  be  peculiarly  applicable  to  long 
lines,  such  as  suburban  and  interurban  lines  and 
it  is  believed  that  the  time  is  not  far  distant  when 
Its  advantages  on  such  lines  will  be  fully  appre- 
ciated. 

STORAGE  BATTBBY  TRACTION. 

A  self-contained  car  or  one  that  is  self  propel- 
ling would  be  an  ideal  were  there  not  attendant 
disadvantages  of  such  a  serious  nature  as  to  over- 
shadow the  advantages  possessed.  The  storage 
battery  seemed  to  hold  out  such  bright  prospects 
of  success  that  many  earnest  efforts  have  been 
made  almost  from  the  first  invention  of  the  stor- 
bge  battery  by  Planle  and  its  Improvement  by 
Faure,  down  to  the  present  day.  It,  however,  has 
been  a  disappointment  in  every  case,  in  this  coun- 
try at  least,  where  It  has  been  tried,  notwith- 
standing the  fact  that  neither  engineering  skill  of 
the  highest  character,  nor  expense  has  been 
spared  to  make  it  a  success.  The  causes  of  these 
failures  are  many  and  seem  to  be  Inherent  in  the 
battery  itself  as  at  present  constructed.  We  know 
of  no  more  efficient  method  of  storing  electricity* 
than  by  means  of  lead  plates.  These  are  so  heavy 
that  a  street  car  equipped  with  sufficient  battery 
capacity  for  its  successful  propulsion  must  carry 
in  this  form  alone  more  weight  than  it  is  possible 
to  put  upon  it  in  the  shape  of  passengers.  The 
empty  car  is  therefore  handicapped  on  starting 
out  with  a  non-paying  load  greater  than  that  from 
which  It  can  expect  to  derive  revenue.  This 
means  not  only  additional  expense  for  haulage, 
but  is  destructive  to  track  and  cars  alike.  Since 
at  least  two  sets  of  battery  equipments  must  be 
provided  for  each  car,  which  will  greatly  exceed 

•U  is  not  eleiiricril  energy  that  Is  stoieJ  In  the  storage 
battery,  as  Is  popularly  assumed,  but  c/Mmical  energy.  The 
term  "electrical  btoruge"  has  come  Into  such  general  use. 
however,  and  It  iB  so  convenient,  that  with  this  e.xplana- 
lion  I  may  use  It  without  creating  conf  ution. 


the  cost  of  motor  equipment,  the  fixed  capital  in- 
vestment upon  which  Interest  must  be  earned  is 
excessive.  Another  disadvantage  of  the  battery 
is  that  not  more  than  about  70  per  cent,  of  the 
energy  put  into  Ihe  battery  can  be  drawn  out  of 
it  again  for  use  and  even  this  amount  is  available 
only  when  the  batteries  are  new  and  In  good  con- 
dition. When  they  are  old  the  percentage  of 
energy  used  for  charging  that  is  available  for  use 
is  very  much  less  than  this,  running  down  to  50, 
40,  30  per  cent,  and  even  less.  The  deterioration 
of  the  plates,  too,  is  very  rapid  in  street  car  work 
owing  to  the  jarring  of  the  cars  and  the  swash  of 
the  liquid,  causing  a  loosening  of  the  active  ma- 
terial, its  falling  out  and  causing  short  circuits 
resulting  in  the  destruction  of  the  plates.  The 
wear  and  tear  or  depreciation  account  is,  there- 
fore, excessive,  and  taken  altogether,  experience 
has  almost  conclusively  pointed  to  the  inadapt- 
ability of  the  storage  battery  to  traction  purposes. 

The  storage  battery,  however,  permits  of  the 
most  economical  speed  control  of  any  known,  as  by 
commutatlng  the  cells  into  groups  in  series  and  in 
parallel,  by  using  some  for  separately  exciting  the 
fields  while  various  other  combinations  are  used 
for  feeding  the  armature,  an  ideally  economical 
speed  regulation  is  obtained  somewhat  similar  to 
that  advocated  by  Mr.  Leonard  but  without  the 
multiplicity  of  apparatus  or  external  resistances 
used  by  him. 

Should  a  lighter  and  more  durable  storage  bat- 
tery than  the  present  type  ever  be  invented  it  is 
not  unlikely  that  it  would  come  into  general  use 
for  traction  purposes,  but  with  our  present  types 
it  seems  exceedingly  unlikely  that  it  can  make 
much  progress  in  this  direction. 

CONDUIT   SYSTEMS. 

The  unsightliness  of  the  overhead  trolley  and 
Its  obtrusiveness  in  the  streets  are  its  chief  objec- 
tionable features.  To  overcome  these,  many  at- 
tempts have  been  made  to  carry  Ihe  wire  under- 
ground in  a  conduit  similar  to  that  used  in  cable 
railways.  It  would  seem,  at  first  blush,  a  very 
simple  thing  to  place  the  trolley  wire  In  such  a 
conduit  and  have  it  work  at  least  as  well  as  it  does 
overhead,  for  that  is  all  that  is  askel  of  any  con- 
duit system,  but  difficulties  have  arisen  that  have 
militated  against  the  success  of  the  conduit  sys- 
tem thus  far,  that  have  brought  it  into  disfavor. 
The  chief  difficulty  to  my  own  mind  is  the  greater 
expense  involved  in  such  a  plant.  It  is  but  nat- 
ural that  parties  having  railway  franchises  should 
desire  to  avail  themselves  of  them  by  the  least 
expensive  and  most  efficient  means  where  those 
two  qualities  are  not  incompatible.  It  so  happens 
that  the  overhead  trolley  does  possess  both  of  these 
qualities,  hence  since  there  is  no  advantage  to  the 
Investor  in  putting  the  trolley  wire  below  the  sur- 
face of  the  street,  but  on  the  contrary  a  disadvan- 
tage In  the  way  of  greater  expense.  Capital  has 
not  had  the  Incentive  to  investment  in  conduit 
systems  that  have  been  offered  by  the  overhead 
trolley.  In  our  larger  cities,  however,  the  public 
Is  already  clamoring  for  the  burial  of  the  wires 
and  with  this  Incentive  many  inventors  are  at 
work  endeavoring  to  devise  a  practicable  conduit 
sj'stem  which  shall  not  at  the  same  time  be  too 
expensive  either  in  installation  or  in  operation. 

The  chief  difficulties  to  be  overcome  In  conduit 
work  are  to  maintain  an  efficient  insulation  of  the 
trolley  wires  from  the  ground  or  conduit  itself  to 
prevent  the  insulation  of  the  trolley  wire  from  the 
trolley  contact  by  dirt  entering  through  the  slot 
and  to  provide  an  efficient  contact  between  trol- 
ley and  wire  under  conditions  which  prevent  the 
entrance  of  dirt  into  the  slot. 

The  two  best  known  examples  of  successful 
conduit  construction  are  the  Siemens  and  Hilske 
and  the  Love  systems  in  both  of  which  the  prin- 
ciple of  the  overhead  trolley  Is  followed  closely, 
the  conductors,  however,  are  not  placed  directly 
beneath  the  slot  but  off  to  one  side  where  they  are 
protected  by  the  roof  of  the  conduit  from  in-fall- 
ing dirt,  water  or  snow.  The  traveling  contacts 
are  made  of  proper  shape  to  reach   around  to  the 


conductors  with  which  they  are  brought  Into  con- 
tact when  desired.  In  the  Siemens  and  Halske 
system,  which  has  now  been  in  successful  opera- 
tion for  several  j'ears  abroad,  and  which  is  now  to 
be  introduced  tentatively  into  New  York  City, 
the  conduit  and  slot  are  at  the  side  of  the  track. 
In  the  Love  system,  which  has  been  tried  in 
Chicago  and  is  now  in  successful  operation  in 
Washington,  the  conduit  is  in  the  center  of  the 
track.  While  these  two  systems  differ  consider- 
ably in  details,  they  are  the  same  in  principle, 
which  is  exactly  that  of  the  overhead  trolley,  spe- 
cial attention  being  given  to  the  insulation  of  the 
trolley  wire  from  its  surroundings  to  the  adequate 
drainage  of  the  conduit  Itself  and  to  adapting  the 
trolley  to  its  new  requirements. 

Other  Inventors  have  endeavored  to  solve  the 
insulation  problem  somewhat  on  the  same  lines 
as  those  adopted  in  the  surface  contact  system  of 
Johnson  and  Lundell,  namely  by  dividing  the 
trolley  wire  up  into  short  sections  which  are 
normally  dead,  but  which  are  successively 
thrown  into  electrical  connection  with  the  live 
feeder  wires  as  the  trolley  pisses  onto  them  and 
thrown  out  of  connection  with  them  as  the  trolley 
passes  off  from  them.  By  thus  having  only  that 
portion  of  the  trolley  wire  actually  in  use  active, 
the  tendency  to  leakage  of  current  is  of  course 
greatly  lessened,  but  there  is  Introduced  in  Its 
stead  a  multiplicity  of  switches  upon  whose 
proper  working  the  success  of  the  system  de- 
pends, which  Is  of  course  a  source  of  weakness  or 
possible  weakness  scarcely  less  desirable  of  avoid- 
ance than  leakage  itself.  Great  ingenuity  has 
been  displayed  in  designing  systems  on  this  plan, 
but  none  of  them  has  been  in  practical  use  lone 
enough  to  demonstrate  beyond  question  its  ab- 
solute practicability. 

Still  another  type  of  conduit  known  as  the 
closed  conduit  has  been  devised  in  which  by  vari- 
ous means,  usually  by  electromagnetic  devices, 
the  passing  car  maintains  a  supply  of  current  by 
attracting  to  short  surface  conductors  the  live 
conductors  burled  beneath  the  surface  of  the 
street.  Sometimes  this  contact  Is  made  by  the 
pressure  of  the  car  wheels  or  their  flanges  upon 
spring  contacts  over  which  they  pass,  but  in  all 
cases  the  methods  of  speed  control  are  identical 
with  those  employed  on  the  overhead  trolley 
systems. 


Defective  Construction. — To  say  that  the 
railway  current  is  being  tapped  all  over  the  city 
for  lighting,  operating  motors,  telegraph  circuits, 
etc..  Is  to  give  some  indication  of  the  wretched 
conditions  existing.  To  the  unquestioned  danger 
from  fire  due  to  leaks,  there  is  added  the  equally 
important  destructive  effect  of  electrolytic  action, 
not  only  on  water  and  gas  pipes  but  on  the  ele- 
vated structure  itself,  which  shows  a  difference 
of  potential  to  ground,  exceeding  100  volts  in 
spots.  Attempts  are  being  made  to  remedy  these 
evil  effects  by  putting  up  heavy  overhead  return 
conductors,  but  these  cables,  with  the  feeders  as 
thick  as  one's  wrist,  simply  cast  Into  the  shade 
the  old  familiar  sky-obscuring  electric  light  lines. 
We  are  not  among  those  who  stickle  for  the  resthetic 
in  engineering,  but  we  submit  that  good  engineer- 
ing of  itself  would  have  precluded  the  putting  up 
of  such  conductors  on  poles  in  city  streets.  There 
can  be  only  one  outcome  of  this  outrage  upon 
public  decency  and  insult  to  the  profession  of 
electrical  engineering;  and  it  is  to  be  hoped  that,, 
for  the  sake  of  both,  these  monstrosities  may  soon 
be  wiped  from  the  face  of  the  earth.  It  is  not 
without  reason  that  the  Fire  Underwriters  have 
raised  their  rates  beyond  the  Harlem  River  in 
New  York  and  a  similar  action  which  may  be 
expected  to  involve  Brooklyn  will  raise  such  a 
storm  of  public  condemnation  that  further  delay 
in  placing  all  feeders  and  returns  underground 
will  be  impossible.  Even  the  acknowledged  pop- 
ularity of  the  electric  cars  in  Brooklyn  will  not 
be  able  to  av3rt  the  storm  which  is  gradually  but 
surely  gathering. — Electrical  Engineet. 
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ELECTKOLYSIS  CAUSED    BY    STREET  RAIL- 
WAY RETURN  CIRCUITS.' 


Your  committee,  to  whom  was  referred  the 
matter  of  electrolytic  corrosion  of  gas  and  water 
pipes  by  the  return  currents  of  electrical  street 
railways,  submit  the  following  report  as  the  re- 
sult of  their  investigations; 

A  thorough  appreciation  of  the  principles  of 
electrolysis  being  necessary  to  the  proper  explana- 
tion of  the  effects  observed,  your  committee  may 
be  pardoned  for  repeating  some  details  which 
may  be  already  familiar.  Practical  employment 
of  the  phenomenon  of  electrolysis  is  made  in 
electro-plating,  in  the  Edison  electric  meter,  in 
the  reduction  of  aluminum  and  other  metals  from 
their  oxides,  in  the  purification  of  sewage,  etc., 
but  the  condition  of  its  application  most  similar 
to  that  which  we  are  now  considering  is  exhibited 
in  the  well-known  laboratory  experiment  of 
analyzing  water  by  the  passage  of  an  electric  cur- 
rent between  poles  immersed  in  the  acidulated 
liquid,  for  electrolysis  literally  means  a  loosening 
or  dissolving  by  electricity.  These  poles  are 
called  electrodes,  the  positive  pole  being  the  anode 
and  the  negative  the  cathode,  while  the  liquid  is 
termed  the  electrolyte.  In  the  instance  cited.  If 
the  object  of  the  experiment  were  the  production 
of  hydrogen  and  oxygen,  platinum  poles  would  be 
employed;  but  if  a  more  easily  oxidlzable  sub- 
stance were  used  for  the  electrodes,  the  conditions 
present  In  the  analagous  system  of  electro-plating 
would  be  produced — ;hat  Is,  there  would  be  a 
perceptible  wasting  away  of  the  substance  of  the 
positive  pole,  and  a  gradual  accretion  at  the 
cathode  or  negative  terminal.  The  electrolyte 
must  be  a  compound  substance,  and  in  a  liquid 
state,  either  by  solution  or  fusion.  When  a  salt 
is  electrohzed,  the  acid  always  app-ars  at  the 
positive  pole  and  the  base  at  the  negative.  In  the 
care  of  water,  the  collection  of  the  hydrogen  at 
the  negative  pole  is  but  another  instance  of  its 
metallic  behavior,  and  the  oxygen  always  collects 
at  the  positive  pole. 

Turning  now  to  the  phase  of  electrolysis  which 
we  have  to  consider,  we  may  briefly  summarize 
its  history  bj'  remarking  that  telegraphic  prac- 
tice has  led  electricians  to  think  the  earth's  re- 
sistance practically  nothing;  hence  in  the  earlier 
electric  traction  installations,  no  special  attempts 
were  made  to  provide  for  returning  the  currents 
to  the  power  houses.  But  the  necessity  for  such 
provisions  was  soon  apparent,  and  a  form  of 
bond  wire  for  connection  at  rail  joints  was  intro- 
duced, the  tracks  being  relied  upon  as  return  con- 
ductors. The  use  of  a  supplementary  w  re  be- 
tween the  tracks,  larger  bond  wires,  and  more  at- 
tention toward  securing  electrical  contact,  fol- 
lowed, but  with  increased  experience  !n  electric 
railway  work,  came  the  realization  that  these  at- 
tempts had  been  little  better  than  makeshifts, 
and  that  owing  to  Imperfections  and  consequent 
resistance,  a  large  proportion  of  the  current  was 
seeking  other  avenues  of  return,  and  was  causing 
Injuries  by  so  doing. 

The  realization  of  this  condition  by  no  means 
came  all  at  once,  for  railway  managers  were  at 
first  loath  to  believe  the  operation  of  their  dyna- 
mos responsible  for  the  reported  damages  to  the 
telephone  cables  and  gas  and  water  pipes,  but 
ascribed  the  corrosion  to  chemicals  in  the  soil  or 
other  causes,  and  doubtless  looked  upon  the  loss 
of  their  current  as  a  necessary  evil  attendant  upon 
the  method  of  propulsion  employed.  Some  of 
the  earliest  experiments  to  locate  the  source  of 
this  corrosion  were  those*  of  Mr.  I.  H.  Farnham, 
of  the  New  England  Telegraph  &  Telephone  Com- 
pany, Boston,  who  exposed  short  lengths  of  cable 
to  all  the  conditions  affecting  the  corroded  cable 
e.xcept  that  of  connection  with  the  sj'Stem  of 
wires,  and  found  them  unaft'ected  after  an  ex- 
posure during  which  the  neighboring  connected 
cables  were  badly  injured.  Many  other  tests  have 
been  made,  and  there  is  now  a  full  agreement  by 
both  the  owners  of  the  buried  pipe  and  wire  sys- 
tems and  the  street  railway  people  as  to  the  cause 
of  the  trouble,  all  uniting  in  ascribing  It  to  the 
earth  returns  of  the  enormous  currents  used  in 
electric  traction. 

Having  agreed  taat  the  grounded  current  is 
responsible  for  the  injuries  we  have  observed,  let 
us  see  the  manner  in  which  It  ac's.  No  effect  is 
produced  where  the  current  reaches  the  pipes,  for 
this  is  a  negative  electrode,  and  would  be  receiv- 
ing a  deposit  from  the  rails  and  bond  wires,  if 
any  action  were  apparent.  Neither  is  there  likely 
to  be  any  damage  In  the  body  of  the  pipe,  unless 
a  small  connecting  line  should  be  encountered 
whose  greater  resistance  would  cause  heating,  or 
the  presence  of  joints  of  higher  resistance  (due  to 
leaks,  or  the  use  of  cement)  should  force  the  cur- 
rent out,  to  return  a  few  inches  further  on.  But 
the  injurious  action  occurs  at  the  point  where  the 
current  leaces  the  pipss  to  enter   some   conductor 
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offering  an  easier  pa,th.  This  will  usually  take 
place  opposite  the  power  house — where  the  current 
is  also  greatest  in  quantity  owing  to  the  accumu- 
lated returns  from  the  entire  line— and  at  points 
where  pipes  cross  beneath  the  tracks,  the  current 
returning  to  the  rails  with  especial  readiness  If 
the  direction  of  the  pipes  no  longer  coincides  with 
that  of  the  railway.  Here  the  conditions  of  our 
laboratory  experiment  are  reproduced.  Of  two 
points  where  rails  and  pipes  are  equally  distant, 
the  greater  flow  of  current  will  take  place  where 
the  greater  moisture  exists.  This  moist  earth 
then  is  our  electrolyte,  made  specially  effective 
bj'  the  gas,  ammonia  from  animal  refuse,  siltfrom 
melting  snow,  or  other  chemicals  present  in  the 
ground;  the  pipe  is  our  anode;  and  the  rail 
or  other  objective  point  of  the  current  the 
cathode.  The  metal  of  the  anode  or  positive  pile 
is  gradually  carried  in  the  direction  of  flowf  of 
the  current;  and  the  electrolysis  once  begun,  the 
o.xygen  and  ozone  of  the  eleotrolyzed  moisture 
collect  at  the  positive  pole  and  aid  in  attacking 
the  pipe.  The  rapidity  of  its  destruction  depends 
on  the  quantity  of  current  passing  rather  than 
upon  its  voltage;  and  instances  are  on  record  and 
in  the  knowledge  of  j'our  committee  where  a 
single  month  sufficed  to  destroy  new  service 
pipes. 

Verbal  expressions  from  several  sources,  as  well 
as  certain  published  discussions,  seem  to  Indicate 
that  the  full  extent  and  effect  of  this  electrolytic 
trouble  is  but  vaguely  realized  by  many  of  us. 
Some  of  us  may  think  that  not  having  found  any 
ill  effects  ourselves,  the  question,  though  an  in- 
terest ng  one,  deals  with  a  matter  that  does  not 
touch  us  directly.  Your  oommltt-je  would  em- 
phasize this  statement,  that  no  o.ty  in  which  an 
electric  road  Is  operating  with  any  part  of  the 
return  through  the  ground,  has  its  gas 
and  water  pipes  wholly  free  from  elec- 
trolytic action;  the  fancied  immunity  Is 
the  security  of  Incomplete  Information. 
To  draw  attention  to  the  widespread  nature 
of  the  trouble,  a  portion  of  the  appendix  accom- 
panying this  report  is  devoted  to  published  ac- 
counts of  damaged  pipes.  The  greater  number 
of  complaints  come  from  the  water  interests,  for 
two  reasons;  first,  greater  conductivity;  for  the 
water  mains  range  greater  In  size  than  gas  mains, 
the  absence  of  cement  joints  decreases  their 
resistance,  and  the  contained  water  may  add  to 
the  conductivity;  and  second,  the  greater  pressure 
carried  more  quickly  occasions  a  break.  But  the 
gas  mains  are  beginning  to  indicate  the  action 
upon  them,  and  will  do  so  more  and  more  unless 
effective  remedies  are  soon  applied.  When  we 
realize  not  alone  the  Immense  capital  burled  in 
our  water  and  gas  distributing  systems,  bat  the 
fact  that  street  Improvements  have  made  repiirs 
to  our  pipes  additionally  expensive,  we  may  begin 
to  appreciate  the  serious  character  of  a  condition 
which  divides  by  5,  10,  50,  and  even  lOO,  the  life 
of  a  pipe,  and  which,  until  the  cause  be  removed, 
may  repeat  the  operation  on  the  replaced  line  in 
an  equally  short  time,  or  accomplish  a  similar 
injury  at  another  point  where  its  action  will  be 
less  readily  located. 

Coming  now  to  a  consideration  of  the  remedies, 
we  will  first  notice  those  which  have  been  sug- 
gested for  adoption  by  the  gas  and  water  com- 
panies. Probably  the  earliest  of  these  was  that 
of  coating  the  pipes  with  non-conducting  paint  or 
a  covering  of  similar  purpose.  A  parallel  of  this  Is 
the  use  of  drain  pipes  of  slightly  greater  diameter 
than  the  metal  ones,  slipped  over  the  latter  and 
cemented  at  the  joints  and  at  ends.  These  have 
been  adopted  wi  h  especial  convenience  for  ser- 
vice pipes  crossing  under  the  rails,  but  their 
value  Is  dependent  upon  the  local  circumstances. 
If  the  corrosion  at  such  a  place  is  caused  by  the 
current  flowing  downward  through  the  earth  and 
so  entering  and  leaving  the  service  at  about  the 
same  points — placing  it  in  an  electric  bath,  as  it 
were — such  a  covering  should  prove  a  true  pro- 
tection. But  If  the  current  had  reached  the  line 
through  some  imperfection  at  a  point  farther 
away,  a.nd  caused  the  corrosion  by  leaving  the  pipe 
to  return  to  the  rail,  any  insulation,  if  locally 
effective,  would  cause  the  current  to  seek  a  differ- 
ent avenue  of  exit  and  so  merely  transfer  the 
point  of  corrosion.  A  determination  at  such 
places  of  the  direction  of  the  current,  whether 
from  or  to  the  rail,  would  show  whether  or  not  a 
non-conducting  covering  would  be  effective.  In- 
cidentally, the  adoption  of  insulation  at  the  cur- 
rent's points  of  departure  would  increase  the  re- 
sistance of  the  mains  and  so  decrease  the  propor- 
tion of  current  carried,  but  complete  relief  by  the 
plan  suggested  would  require  encasing  of  the  en- 
tire distributing  system,  and  as  a  final  curative  it 
may  be  dismissed  as  impracticable. 
The  same    reasoning    applies    to    the   method 
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adopted  on  certain  lines  of  water  pipe  In  Los 
Angeles,  which  were  laid  in  conduits  filled  with 
sawdust,  and  also  to  the  use  which  has  elsewhere 
been  made  of  a  covering  of  pitch,  kept  in  place 
by  boxing  of  convenient  form.  All  these  protec- 
tives  are  too  costly  for  general  adoption,  and  no 
partial  installation  of  any  of  them  would  wholly 
cure  the  trouble. 

A  similar  statement  may  be  made  regarding 
the  device  of  winding  or  protecting  the  pipes 
with  copper  wires  attached  to  plates  burled  be- 
low. This  was  tried  in  Cambridge,  Mass.,  but 
relinquished  because  of  the  rapid  destruction  of 
the  copper  ground  plates. 

The  paralleling  of  gas  mains  on  each  side  of 
streets  occupied  by  electric  roads,  that  there  may 
be  no  crossing  service  pipes,  has  been  suggested; 
and  in  Aurora,  III.,  circumstances  have  left  the 
Gas  Light  Company  with  their  mains  thus 
duplicated,  and  hitherto  no  trouble  from  elec- 
tricity has  been  experienced.  But  It  would  seem 
that  while  crossing  mains  at  Intersecting  streets 
could  be  Insulated,  some  electric  leakage  or  in- 
duction must  occur  from  the  long  parallel  lines  of 
untnsu  ated  conductors,  rails  and  pipes,  thus 
placed  comparatively  close  together.  The  Brit- 
ish Committee  on  the  electrolytic  subject  seem 
to  regard  the  interposition  of  sl.x  feet  of  dry  earth 
as  a  sulBcient  shield,  but  under  the  conditions  ex- 
isting in  most  cities  the  absence  of  moisture 
would  be  difficult  to  guarantee;  and  the  great 
cost  of  such  a  method  of  protection,  even  if  effect- 
ive, would  put  it  out  of  the  Question. 

The  use  of  cement  joints  for  gas  mains  is  in  a 
measure  an  advantage  as  a  protection,  for  any 
tendency  to  Increase  the  resistance  of  our  pipes  is 
helpful  so  far  as  it  goes.  This  remedy,  though, 
does  not  apply  to  the  water  mains,  and  should  the 
pipes  have  been  connected  to  the  dynamos  or 
cross-bonded  to  the  rails  as  will  be  described 
later,  the  presence  of  cement  joints  woald  be  a 
positive  source  of  danger. 

It  is  plainly  apparent  from  a  consideration  of 
the  foregoing  devices  and  the  conditions  which 
limit  them,  that  no  remedy  can  be  applied  by  the 
gas  and  water  interests  which  will  be  wholly  ef- 
fective. We  now  come  to  consider  the  prevent- 
ives whose  adoption  devolves  upon  the  railway 
companies. 

In  the  earlier  days  of  the  "broomstick  trains," 
the  practice  as  to  current  direction  was  not  as 
uniform  as  it  generally  is  now,  for  In  some  plants 
the  dynamos  were  run  with  the  positive  pole  to 
the  trolley  wire,  and  some  with  the  negative.  In 
the  latter  oases,  electrolytic  effects  were  produced 
along  the  entire  line  wherever  the  current  would 
find  a  ready  path  from  pipes  to  rails,  so  that 
locating  the  injuries  was  a  much  more  difficult 
task.  As  the  car  motors  take  current  either  way, 
however,  reversing  the  current's  direction  was  an 
easy  matter — especially  in  places  where  but  one 
electric  road  is  operating — and  has  been  very  gen- 
erally done.  The  liability  to  corrosion  Is  thus 
brought  to  within  a  narrower  range,  and  largely 
localized  in  the  neighborhood  of  the  power 
houses. 

Most  prominent  In  point  of  number  among  the 
remedial  devices  adopted  by  the  railway  com- 
panies are  those  tor  securing  additional  electrical 
contacts  at  the  bonds,  and  obtaining  a  bond 
conductivity  approximately  equal  to  that  of 
the  rail  Itself.  The  necessity  of  greater 
attention  to  this  latter  point  Is  shown  in  the  tables 
which  have  been  published  of  relative  conductive 
areas  of  the  several  sizes  of  rails  and  bonds  In  use; 
It  has  been  customary  to  bond  56-pound  rails,  for 
Instance,  with  No.  0  B.  W.  G.  copper  wire,  whose 
relative  conductivity  Is  but  one-twentieth  as 
great.  The  use  of  the  customary  sizes  of  supple- 
mentary wires  between  the  rails  Is  by  this  com- 
parison shown  to  be  equally  ridiculous  and  in- 
effective; one  writer  remarks  that  it  Is  "laying  a 
twelve-inch  water  main  and  then  putting  a  one- 
half  inch  pipe  alongside  to  help  it  out;"  and  it 
has  been  well  said  that  the  weight  of  copper  now 
used  in  supplementary  ground  wires  would  be 
much  better  employed  in  the  form  of  heavier 
bonds.  A  contributor  to  the  Engineering  Record 
states  that  "a  section  H,  60-pound  Lewis  &  Fowler 
box  rail  nas  about  the  same  resistance  as  a  copper 
wire  one  and  one-eighth  inches  in  diameter.  No 
such  amounts  of  copper  have  yet  been  used  to 
make  bonds,  and  until  they  have,  the  possibilities 
of  rail  returns  have  not  been  exhausted."  The 
same  writer  refers  to  some  experiments  by  Messrs. 
Warner  &  Thayer  on  track  resistances,  which 
showed  that  the  resistance  of  the  rail  section  was 
so  slight  that  the  calculated  resistance  of  the 
bonds  accounted  for  nearly  all  of  that  observed. 

In  order  to  decrease  the  cost  of  bond  wires  it 
has  been  suggested  to  make  them  twelve  inches 
long  instead  of  thirty  inches,  as  Is  usually  done, 
which  would  also  reduce  the  bond  resistance,  and 
to  use  rails  sixty  or  one  hundred  feet  long  instead 
of  thirty  feet.  The  suggested  use  of  bonds  of 
equal  conductivity  with  the  body  of  the  rail  and 
of  greater  rail  lengths  Is  still   a  step    short   of 
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welded  joints  and  continuous  tracks,  which 
ihave  been  adopted  on  several  lines.  The 
(Principal  objection  to  the  use  o[  contin- 
uous rails  has  been  the  fear  that  changes  in 
ttemperature  would  induce  alterations  in  their 
/length,  previously  allowed  for  by  spacing  between 
.abutting  joints,  and  that  buckling  or  deflection  of 
:the  tracks  would  thereby  ensue.  But  careful 
iests  on  a  practical  scale  seem  to  have  shown  that 
in  a  well  laid  track  of  this  character  linear  ex- 
ipansion  maj'  be  disregarded,  and  that  changes  in 
temperature  produce  their  effects  "in  a  minute 
enlargement  and  reduction  of  the  sectional  area 
of  the  rail."  *3uchallneof  double  track,  three 
.and  one-half  miles  long,  is  now  being  laid  on  the 
.north  Broadway  extension  in  St.  Louis,  the  object 
.of  its  introduction  being  the  desire  to  decrease 
ithe  jolting  of  cars  by  doing  away  with  rail  joints; 
tbut  the  manager  of  the  roads  has  remarked  that 
^n  incidental  advantage  is  expected  from  a  more 
(efficient  return  of  the  current. 

The  use  of  the  "three  wire  system"  on  electric 
Toads  has  been  advocated  by  Mr.  W.  Nelson 
Smith  as  a  deterrent  of  electrolytic  corrosion,  and 
ias  been  in  operation  in  Portland,  Ore.,  for  the 
.past  two  years  with  reported  success.  In  its  ap- 
jillcation  for  this  purpose  on  a  double  track  road, 
4,he  trolley  wire  above  one  track  serves  as  the 
j)osltlve,  the  other  as  the  negative,  and  the  rails 
And  earth  as  the  neutral  wire.  There  may  be 
a  potential  difference  from  earth  of  500  volts  to 
<eaeh  trolley  wire,  and  of  1,000  volts  between 
ihem.  The  rails  or  neutral  wires  merely  carry 
■the  current  required  by  the  difference  in  load  on 
the  two  sides  of  the  line,  which  is  only  considrra- 
ible  when  cars  are  darting  out  or  going  In,  and  in 
the  morning  and  evening  business  and  home 
itravel,  or  in  cases  of  "bunching."  The  dlffl- 
.culties  in  overhead  construction  and  insulation 
are  increased,  but  it  is  said  that  only  one-fourth 
.or  one-haif  the  overhead  copper  is  required  as  for 
a  two  wire  all  copper  system,  such  as  the  double 
irolley. 

A  common  practice  is  to  bury  at  certain  points 
•on  the  oar  line  old  car  wheels,  rails,  or  other 
forms  of  plates  to  collect  the  ground  currents, 
(Connected  by  supplementary  wires  to  the  power 
iStatlons.  But  instances  are  known  where  such  sup- 
j)Iementaries  have  been  used  of  so  great  length  and 
consequent  resistance,  that  instead  of  carrying  the 
current  back  to  the  dynamos,  they  were  found  by 
test  to  be  actually  positive  to  the  earth.  Their 
insufficiency  is  more  explicitly  shown  in  the  ex- 
perimentsf  of  Mr.  J.  D.  Rastron,  chief  engineer 
lloion  Railway  Company,  Chester,  Pa.,  whose 
.tes'.s  showed  in  one  instance  that  the  track  and 
.^rjund  supplementary  wires  were  carrying  235  5 
amperes  of  current,  the  city  water  mains  12  8 
.amperes,  and  the  plates,  though  connected  with 
an  unquestionably  thorough  ground  in  a  creek, 
.but  0  5  amperes.  This  was  doubtless  a  case  with 
■exceptionally  unfavorable  conditions;  but  even 
(under  propitious  circumstances,  no  great  propor- 
itien  of  the  current  could  be  expected  to  reach  the 
Isolated  ground  plates,  of  relatively  small  earth 
(Contact,  as  compared  with  the  quantity  following 
the  long  and  heavy  lines  of  pipe  so  widely  to  be 
■encountered  by  earth  currents. 

Recognizing  that  the  currents  must  follow  the 
main  pipes  to  some  extent  under  existing  con- 
■duions  of  railway  practice,  and  that  the  injurious 
•effects  are  produced  at  their  points  of  leaving,  the 
water  department  in  Cambridge,  Mass.,  has  had 
ieavy  copper  wires  attached  to  the  water  mains 
.and  carried  to  the  negative  generator  terminals  of 
the  electric  roads,  that  the  currents  collected  by 
the  mains  might  leave  them  by  a  metallic  circuit. 
The  water  pipes  were  also  connected  to  the  rails, 
and  the  water  and  gas  services  wire!  together 
within  the  cellars  along  the  route  of  the  road;  in- 
tentional use  thus  being  made  of  the  pipes  as 
<;onductors.  In  Milwaukee  the  railway  company 
connected  their  rails  to  fire  hydrants,  but  pro- 
vided no  means  for  the  departure  of  the  current 
uaill  prevailed  upoQ  to  supply  an  attatchment 
near  the  power  station.  Elsewhere  it  has  been 
proposed  to  run  feeders  to  the  power  houses  from 
the  mains  in  various  sections  of  the 
•city,  but  not  to  connect  the  mains 
directly  to  the  rails,  in  other  words,  to  em- 
ploy the  mains,  but  only  as  a  huge  system  of  col- 
lecting ground  plates. 

Of  the  three  grades  of  this  arrangement,  the 
ast  Is  preferable,  but  even  that  Is  by  no  means 
desirable,  for  it  serves  to  Increase  the  conductive 
power  of  the  pipes  and  so  invites  the  approach 
of  currents;  and  while  no  especial  harm  might  be 
done  to  a  perfectly  tight  water  main  so  wired,  a 
pipe  having  leaks  or  loose  joints,  or  a  gas  main 
with  cemented  bells,  would  be  speedily  affected 
Injuriously.  Nor  should  the  suggested  attach- 
ment to  water  mains  alone  be  permitted  without 
protest  by  gas  companies,  for  it  the  water  mains 
be  made  better  conductors  than  before,  more 
tendency  will  be  manifested  by  such  vagrant  cur- 
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rents  as  may  have  reached  the  gas  pipes  to  leave 
them  and  enter  the  water  mains,  so  spreading  the 
likelihood  and  locality  of  electrolyzatlon. 

Mr.  I.  H.  Parnham,  In  a  recent  paper  before  the 
Institute  of  Electrloil  Engineers,  gives  the  follow- 
ing description  of  still  another  plan: 

Prof.  Jillibu  Thomson  suggested  p'acing  motor  generators 
along  the  railway  lioe  wheiever  the  cables  and  pipes  are 
foU' d  to  be  in  danger,  to  be  operated  by  the  railway  power 
current;  the  seconda  y  current  developed  by  these  gener- 
ators to  be  utilized  t  >  lower  the  potential  in  tne  cables  and 
pipes  to  zero  with  respect  to  tbe  surrounding  earth  or  rails. 
The  suggestion  included  means  for  aatomatically  starting 
and  stopping  the  generators,  as  cables  mUht  become  posi- 
tive or  negative  lo  the  rails.  The  motor  generators  would,  so 
to  speak,  pump  the  current  out  of  the  cab  es  and  fore -3  it 
into  the  rails  whenever  the  potential  of  the  former  should 
rise  Hbove  zero.  This  plan  has  not  yet  been  put  into 
operation  so  far  as  I  am  aware. 

Among  the  devices  described  In  the  foregoing 
paragraphs  are  most  of  those  which  have  been 
adopted  to  any  extent  by  the  railways  as  pre- 
ventives of  electrolytic  action.  As  deterrents  or 
dimlnlshers,  many  of  them  assist,  but  not  one 
fulflrls  the  requirement  of  complete  protec- 
tion, nor  can  any  system  do  so  which  uses  the 
rails  to  any  appreciable  degree  as  conductors.  On 
many  of  the  lines  of  electric  railways — perhaps 
on  most  of  those  within  the  cities — the  rails  lie 
parallel  for  long  distances  with  lines  of  gas  and 
water  mains,  much  better  conductors  than  equal 
columns  of  earth,  and  incases  of  poor  banoing 
often  exceeding  in  conductivity  even  the  rails 
themselves.  Separated  from  the  latter  only  by  a 
strip  of  earth,  more  or  less  moist,  the  capacity  of 
the  rails  to  conduct  all  the  current  is  subject  to 
the  conductive  law  of  inverse  resistances,  for  so 
long  as  the  rails  offer  any  resistance  at  all,  some 
current  will  also  follow  the  lines  of  higher  re- 
sistance. The  pipes  will  be  called  upon  to  bear 
a  portion  of  the  current  under  the  most  favorable 
circumstances,  and  so  domg,  will  be  Injured, 
for  it  has  been  shown  by  experiment  under  con- 
ditions Identical  with  tho3^  exlstlug  In  practice, 
that  electrolytic  action  may  occur  with  differ- 
ences of  potential  of  0.5  volt. 

It  ias  been  claimed  that  the  perfection  of  the 
alternating  current  motor  in  its  application  to 
street  railway  work  would  solve  the  problem  of 
electrolysis;  and  the  advantages  of  this  system 
for  long  distance  power  transmission  have  caused 
it  to  be  considered  for  adoption  on  the  Erie  Canal 
trolley  line.  But  though  faith  in  the  inabilitv  of 
alternating  currents  to  e.xert  electrolytic  effects 
IS  not  universal,  we  need  not  consider  the  pros 
and  cons,  for  the  motor  in  satisfactory  form  is  not 
yet  on  the  market,  and  the  Immediate  solution  of 
the  ques'ion  before  us  must  be  sought  apart  from 
its  improvement. 

A  system  which  many  large  roads  are  now 
adopting  as  a  means  of  decreasing  their  current 
leakage  is  that  of  using  Insulated  track  feeders 
designed  to  carry  the  entire  current,  joined  to 
the  rails  at  short  intervals,  each  400  or 
500  feet,  for  instance.  The  rails  are  thus  em- 
ployed as  conductors  only  between  the  feeder 
junctions,  and  the  liability  of  leaking  currents  is 
very  much  reduced.  The  system  is  certainly  a 
step  in  advance  of  anything  we  have  yet  con- 
sidered, and  having  been  adopted  in  Boston, 
Brooklyn,  Cleveland,  etc.,  we  should  soon  hear  if 
by  its  use  destruction  of  the  pipes  is  wholly 
avoided. 

A  series  of  well  planned  and  exhaustive  tests  of 
storage  battries,  conducted  upon  a  specially 
equipped  road  in  Washington,  showed  that  no 
successful  accumulator  had  yet  appeared  for  rail- 
way work.  Other  suggestions  have  been  con- 
sidered, and  as  the  Insulation  of  the  rails  them- 
selves may  be  at  once  dlsmlosed  as  Impracticable, 
the  absolute  and  complete  prevention  of  elec- 
trolytic corrosion  thus  narrows  to  the  use  of  such 
a  system  as  shall  convey  the  current  without  the 
use  of  the  rails  or  earth  for  any  portion  of  the 
distance.  Of  this  character  are  the  double  trolley 
lines  of  overhead  construction,  like  those  in  Cin- 
cinnati, etc.,  or  underground,  like  the  conduit 
systems  In  Washington  and  Chicago.  Either  plan 
offers  full  and  complete  Immunity  from  elec- 
trolysis, at  a  cost  for  copper  no  greater  than  that 
of  a  single  trolley  system  with  all-copper  return. 
The  double  overhead  design  was  one  of  the  earliest 
forms  employed,  but  was  generally  abandoned 
for  the  simpler  single  trolley  on  account  of  the 
difficulties  of  construction  and  insulation.  That 
it  is  not  impracticable  Is  evidenced  by  its  ex- 
tensive employment  In  Cincinnati;  and  were  the 
value  of  the  destroyed  pipes  added  to  the  costs  of 
single  trolley  operation,  very  little  argument 
might  be  needed  to  convince  railway  managers  of 
the  superior  advantages  of  the  isolated  metallic 
return. 

As  to  the  double  underground  trolley,  or  con- 
duit system.  Invention  has  been  rife  In  Its  di- 
rection, and  many  designs  are  offered,  though  but 
few  have  received  practical  test.  The  Love  con- 
duit system  at  Washington  and  Chicago  appears 
to  be  operating  satisfactorily,  and  doubtless  a 
number  of  others  of  the  plans  proposed  also 
possess  the  elements  of  success.     AVith  the  saving 


of  ten  to  twenty-five  pjr  cent,  in  the  cost 
for  current — which  we  are  •-assured  would 
follow  the  introduction  of  an  all-copper 
circuit — the  probable  deterioration  of  over- 
head work,  relief  from  the  liability  for  damages  to 
pipes,  and  the  fact  that  the  trolley  lines  cannot 
long  escape  attention  in  the  clamor  for  putting 
the  wires  underground,  the  prospects  for  the  ex- 
tension of  conduit  installations  seem  fa/orable. 

Another  class  ot  injuries  from  the  same  general 
source  as  the  electrolytic  has  been  brought  to  the 
attention  of  your  committee,  namely,  arc  effects 
caused  by  short  Interruptions  In  the  continuity  of 
the  meta'ilc  lines  made  to  serve  as  conductors. 
Of  this  character  were  the  cases  in  Boston,  where 
the  j'arn  was  ignited  in  the  bells  of  pipes  which 
were  being  laid,  and  in  Indianapolis,  where  the 
leaking  current  f  jliowed  down  a  trolley  pole  and 
burned  a  hole  in  the  natural  gas  main  close  by, 
the  escaping  gas  from  which  returned  through 
the  hollow  pole  and  was  lit  at  its  top,  destroying 
a  considerable  extent  of  the  neighboring  overhead 
wires.  There  the  railway's  system  was  the 
greater  sufferer;  but  such  ijoetlc  justice  as  this 
seldom  follows.  The  solution  of  the  electrolytic 
question,  however,  will  largely  carry  with  it  the 
prevention  of  this  class  of  effects,  so  that  they 
need  not  be  specially  considered. 

In  detailing  the  several  plans  which  have  been 
tried  or  suggested  for  the  abatement  of  the 
troubles  which  we  are  considering,  your  commit- 
tee have  endeaved  to  sli  iw  warrant  for  their  be- 
lief that  the  full  remedy  for  the  difficulty  cannot 
be  applied  by  those  who  are  suffering  from  its 
effects,  but  is  attainable  by  the  railway  compa- 
nies, and  must  of  necessity  rest  with  them.  That 
they  will  endeavor,  if  assuming  the  cost  of  the 
work,  to  adop ,  the  cheapest  method  which  offers 
a  measure  of  protection  to  the  pipes.  Is  of  course 
to  be  expected.  But  their  responsibility  and 
liability  once  fixed,  we  may  Insist  upon  their 
adoption  of  an  absolute  preventive,  or  their  ren- 
dering of  adequate  indemnity  for  all  electrolytic 
injuries  to  our  systems. 

The  regulations  adopted  by  the  special  joint 
committee  of  the  two  English  houses  of  parlia- 
ment, to  be  applied  to  electric  traction  companies 
installing  their  systems  under  the  jurlsllction  of 
the  board  of  trade,  are  much  more  suingent  than 
any  which  have  been  proposed  in  this  country. 
Our  object  is  to  secure  the  proper  protection  from 
injury  by  systems  already  in  operation,  of  a 
quasi-public  nature  and  occupying  the  streets 
like  ourselves,  whose  extension  we  would  not  setk 
to  hinder  or  whose  methods  to  question  except  as 
they  entail  dinger  or  expense  upon  us  in  our  ex- 
ercise of  rights  and  duties  equally  Important  with 
theirs,  and  materially  antedating  them  In  intro- 
duction. 

Mr.  H.  H.  Humphreys,  in  his  paper  on  this 
subject  brfore  the  Electric  Club  of  St.  Louis, 
remarks: 

"The  courts  have  decided,  in  numerous  telephone  cases, 
that  tbe  street  railways  have  a  right  to  the  use  of  the  earth 
as  well  as  other  people;  but  the  question  whether  thty 
would  allow  the  ratlroal  companies  to  uje  tne  gas  and 
water  pipes,  and  by  using  them,  use  them  up,  has  never 
been  decided  that  1  know  of." 

The  supreme  court  of  Tennessee  has  held,* 
however,  in  an  issue  on  behalf  of  a  telephone  com- 
pany'whose  operation  was  affected  by  induction 
at  the  advent  of  electric  traction,  that  it  was  not 
the  legal  duty  of  the  telephone  company  to  pro- 
tect itself,  but  that  it  devolved  upon  tne  railway 
company  to  refrain  from  causing  injury. 

In  several  places  where  the  water  supply  is  con- 
ducted by  a  department  of  the  municipal  corpor- 
ation, the  commissioners  have  notltied  the  rail- 
way managers  that  their  companies  would  be 
held  accountable  for  damages  to  pipes,  and  that 
the  supply  of  water  to  their  power  stations  was 
liable  to  Interruptions  unless  the  source  of 
danger  was  removed.  With  the  realization  of  the 
actuality  and  extent  of  the  danger,  water  com- 
panies and  departments  all  over  the  country  are 
taking  steps  toward  obtaining  an  understanding 
with  the  railways  causing  the  trouble;  and  espe- 
cially In  the  cases  of  such  cities  as  include  water 
supply  as  a  function  of  ^the  municipality  the  gas 
companies  cannot  do  beti;er  than  co-operate  with 
them  for  mutual  protection.  If  personal  and 
corporate  interviews  and  correspondence  with 
the  railway  people  fail  of  their  object, 
the  courts  may  be  appealed  to  for  re- 
straining orders.  Application  for  a  stay 
of  the  injunction  would  doubtless  be 
made  on  behalf  of  the  railway,  and  the  equity  of 
the  question  would  then  be  brought  to  a  hearing. 
But  meantime  the  deterioration  of  the  pipes 
would  be  progressing,  and  even  with  the  installa- 
tion of  a  double  trolley  system  decided  upon  by 
the  rallw,ays,  some  time  would  elapse  before  it 
would  be  completed.  Your  committee  would 
then  recommend  the  Insulation  ot  all  renewed 
pipes  in  places  found  to  be  Injured  — the  drain-tile 
casing  being  probably  the  best  for  services  and 
small  mains,  and  boxing  filled  with  pitch  for  larger 
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mains — and  the  use  of  cement  joints  In  any  new 
main  being  laid.  The  detection  of  leaks  and  the 
determination  of  unaccounted-for  output  are  so 
much  easier  to  gas  than  to  water  companies  that 
aiiy  marked  losses  on  the  gas  pipe  lines  at  least 
are  likely  to  be  signalized  in  some  manner  readily 
recognized. 

In  justice  to  the  railway  companies  It  must  be 
said  that  they  are  fully  alive  to  the  serious  char- 
acter of  the  problem  which  confronts  them,  and 
are  equally  anxious  with  ourselves  to  remedy  and 
avert  the  trouble.  They  have  a  vital  interest  in 
the  matter  apart  from  the  liability  under  which 
they  rest  for  damages  to  other  underground 
metallic  systems,  for  the  solution  of  the  electro- 
lytic question  means  to  them  a  marked  reduction 
in  operating  expenses,  greater  efficiency  of  the 
motors,  and  relief  from  the  menace  of  Interrupted 
water  supply.  But  they  naturally  hesitate  to 
accede  immediately  to  demands  which  would  in- 
volve the  reconstruction  of  so  considerable  a  poi- 
tlon  of  their  plants;  and  as  one  of  the  electrical 
journals  states,  while  the  double  trolley  would 
remove  all  cause  for  complaint,  the  railway 
companies  will  exhaust  every  other  means 
before  going  to  the  expense  which  that 
remedy  would  involve.  But  with  recognition 
of  the  justice  of  claims  for  indemnity  lor  injuries 
to  our  distributing  lines,  and  a  cleai:  demonstra- 
tion— such  as  is  now  being  aiforded  in  several  di- 
rections— of  the  futility  of  any  half-way  measures, 
we  think  that  the  street  railway  world  will  event- 
ually concede  the  superiority  of  the  double  trolley 
and  its  kindred  systems. 

Your  committee,  then,  summarize  their  find- 
ings as  follows: 

First:  Electrolysis  from  the  grounded  currents 
of  electric  roads  is  rapidly  injuring  gas  and  water 
pipes,  and  it  is  admitted  by  street  railway  people 
that  the  Injury  does  proceed  from  their  opera- 
tions. 

Second:  Complete  relief  from  its  action  cannot 
be  reached  by  any  device  applicable  by  those  in- 
jured, but  is  attainable  by  certain  changes  in  the 
electric  railways. 

Third:  The  gas  and  water  Interest  should 
unite  in  demands  for  remedial  measures  which 
shall  secure  the  adoption  of  systems  undoubtedly 
effective,  and  which  will  thereby  avoid  a  revival 
of  the  question  a  few  years  hence. 

Fourth:  Pending  the  discussion  or  completion 
of  the  relieving  systems,  the  pipes  should  be  pro- 
tected at  the  exposed  points,  at  which  the  policy 
of  increasing  the  resistance  by  insulation  should 
be  followed  rather  than  that  of  Increasing  the 
conductivity  by  wiring. 


ELECTRIC  RAILWAY  LITIGATION. 


Mention  was  recently  made  of  a  suit  instituted 
against  the  Philadelphia  Traction  Company  by 
■William  M.  Schleslnger,  for  himself  and  as  trus- 
tee for  Susan  E.  McDuffee  and  Alfred  H.  Will- 
iams, for  alleged  infringement  on  patented 
improvements  in  electric  railways.  Answer  in 
the  action  was  filed  in  Philadelphia  this  week. 
Denial  of  an  infringement  is  made,  and  also  that 
Schleslnger  was  the  iirst  inventor  of  the  thing 
patented,  or  any  part  thereof,  claimed  as  new  by 
him.  It  is  stated  that  the  alleged  new  inventions 
were  known  and  used  long  before  by  divers  per- 
sons, among  them  being  M.  Daniel  Connolly  and 
Samuel  M.  Plush,  at  Philadelphia,  and  Stephen 
D.  Field  and  Frank  J.  Sprague,  at  New  York.  It 
is  further  stated  that  the  Westinghouse  Electric 
&  Manufacturing  Company,  also  defendant  In  the 
suit,  and  the  company  from  whom  the  Traction 
Company  purchased  the  apparatus  alleged  to  in- 
fringe on  Schleslger's  patent,  has  iiled  an  answer, 
In  which  it  sets  up  many  instances  of  knowledge, 
use,  patenting  and  publication  of  the  apparatus 
in  question,  prior  to  Sohleslnger's  alleged  Inveo- 
tlon  thereof.  The  Traction  Company  asked  to 
have  the  benefit  of  these  instances,  the  same  as  if 
it  had  set  them  out  again  in  Its  own  answer,  and 
desires  to  be  allowed  to  add,  if  necessary,  other 
parties  and  other  matters  relative  to  the  various 
patents.  It  was  then  stated  "that  the  description 
and  claims  of  said  letters  patent  of  the  United 
States,  numbered  339,018,  are  not  in  such  full, 
clear,  concise  and  exact  terms  as  to  enable  any 
person  skilled  in  the  art  to  which  they  appertain 
to  make  and  use  the  thing  described,  and  that 
the  patentee  has  not  explained  the  principle  of 
his  said  alleged  Invention  and  the  best  mode  in 
which  he  has  contemplated  applying  the  prin- 


ciple, so  as  to  distinguish  it  from  other  inventions, 
and  that  he  has  not  particularly  pointed  out  and 
distinctly  claimed  the  part,  improvement  or  com- 
bination which  he  claims  as  his  alleged  invention 
or  discovery." 

In  conclusion,  it  is  asserted  that  Sohleslnger's 
patent  does  not  describe  or  specify  or  claim  any 
subject  matter  that  is  patentable  under  the  stat- 
utes, and  it  is  therefore  null  and  void.  The  court 
is  asked  to  dismiss  the  suit. 


nearly  completed.  The  building  will  be  eight 
stories  high,  will  have  a  frontage  of  69  feet  on 
Market  street  and  a  depth  of  150  feet. 


PHILADELPHIA  ELEVATED    RAILWAY 
PROJECT. 


In  the  last  issue  of  the  Street  Railway  Ga- 
zette appeared  a  mention  of  the  incorporation  of 
the  Market  Street,  Richmond  &  Frankford  Passen- 
ger Railway  Company  of  Philadelphia.  The  or- 
ganization of  this  company  has  excited  no  little 
interest  in  Philadelphia,  for  it  is  no  secret  that  it 
was  organized  as  a  result  of  the  recent  supreme 
court  decision  which  declared  that  elevated 
roads  could  not  be  operated  under  existing  Penn- 
sylvania laws.  Some  months  previouslj'  the 
Market  Street,  Richmond  &  Frankford  .  Electric 
Elevated  Railway  Company  was  formed  to  build 
an  elevated  road  from  Ninth  and  Market  streets 
to  the  city  line  beyond  Frankford. 

It  was  announced  that  the  construction  of  the 
road  would  soon  commence  and  that  the  equip- 
ment would  be  similar  to  that  of  the  Intramural 
road  at  the  World's  Fair.  When  the  decision  of 
the  supreme  court  was  made  public  it  seemed 
apparent  to  a  number  of  those  Interested  in  the 
project  that  construction  was  out  of  the  question 
and  that  it  would  be  the  part  of  wisdom  to  aban- 
don the  enterprise.  Others  believed  that  the 
obstacles  could  be  overcome  and  that  the  road 
could  be  built.  Three  ofUcers  of  the  company — 
Theodore  Cramp,  the  president,  and  G.  Frederick 
Keene  and  G.  Frederick  Jordan,  directors,  with- 
drew from  the  management. 

John  Dougherty,  of  New  York,  and  Mr. 
McManus,  of  Chester,  remained  in  the  manage- 
ment, and  A.  S.  Buchanan,  of  Philadelphia,  W- 
H.  Woolverton  and  H.  J.  Fitch,  of  New  York, 
formerly  Phlladelphians,  succeeded  the  directors 
who  withdrew. 

It  was  decided  to  incorporate  the  new  company 
which  has  for  its  ostensible  purpose  the  construc- 
tion of  a  surface  road  along  the  same  streets 
which  the  old  company  intended  to  occupy  by  its 
elevated  structure.  The  decision  of  the  supreme 
court  against  the  building  of  elevated  passenger 
railways  left  the  old  company  with  a  charter  that 
was  practically  worthless,  an  ordinance  of  coun- 
cils, the  privileges  of  which  could  not  be  exer- 
cised, and  options  upon  valuable  property,  failure 
to  purchase  which  meant  the  loss  of  thousands  of 
dollars,  together  with  the  loss  of  profit  which  the 
projectors  deemed  llicely  to  accrue  from  invest- 
ment in  the  enterprise. 

Under  the  circumstances  It  was  decided  to 
secure  the  new  charter  to  build  a  surface  railway 
and  take  the  chances  of  securing  additional  legis- 
lation enabling  the  building  of  elevated  railroads, 
An  ordinance  giving  the  franchise  to  the  surface 
company  was  introduced  in  the  select  council 
last  week.  The  Introduction  of  the  ordinance 
was  in  line  with  the  scheme  to  utilize  the  old 
options  and  to  be  in  readiness  to  build  a  surface 
railway  in  the  event  of  failure  In  the  Legislature. 
The  gentlemen  Interested  In  this  matter  are, 
however,  sanguine  of  success  in  this  direction. 
The  company  will  endeavor  to  secure  the  passage 
of  a  law  enabling  street  railway  companies  now 
operating  surface  railways  to  elevate  their  tracks 
if  they  so  desire.  In  the  meantime  the  company 
has  acted  upon  all  of  its  property  options  but  one, 
and  these  are  now  In  process  of  being  transferred. 

The  project,  contemplates  the  erection  of 
a  handsome  terminal  station  and  office  build- 
ing. This  will  be  on  the  site  now  occupied 
by  the  Central  Avenue  Hotel,  near  Ninth  and 
Market  streets,    and  plans  for  the  structure  are 


PEOPLE'S  TRACTION  ELECTRIC  SYSTEM, 
PHILADELPHIA. 


Electric  oars  of  the  People's  Traction  Company 
of  Philadelphia  will  be  In  operation  within  a  few 
days.  Cars  will  Srst  be  started  on  the  Fourth  and 
Eighth  Streets  branch,  and  on  the  Germantown 
and  Chestnut  Hill  extension;  and  soon  after  cars 
will  be  started  on  Glrard  avenue.  Green  street  and 
Fairmount  avenue,  Norrls  and  Susquehanna,  Oal- 
lowhlU  street  and  Indiana  avenue  extension.  At 
the  company's  yard,  at  Twenty-third  and  Wash- 
ington avenue,  the  finishing  touches  are  being 
given  to  the  electrical  equipment  of  300  new  cars 
for  use  on  the  system,  of  which  135  are  closed  and 
165  open  summer  oars.  The  cars  were  con- 
structed by  the  St.  Louis  Car  Company  and  by 
the  Lamokin  Car  Company.  The  box  oars  are 
finished  inside  with  light  mahogany,  and  the 
ceilings  are  covered  with  a  veneer  of  bird's-eye 
maple,  giving  the  Interior  a  bright,  cheerful  ap- 
pearance. Light  is  furnished  by  ten  incandescent 
lamps,  of  which  nine  are  inside  the  car  and  one 
on  the  rear  platform  for  the  convenience  of  the 
conductors  and  passengers.  The  summer  cars 
are  finished  inside  with  white  ash  and  are  lighted 
in  the  same  manner  as  the  closed  cars.  They  are 
fitted  with  ten  seats  running  crosswise,  each  seat- 
ing comfortably  five  persons. 

Under  the  direction  of  Chief  Engineer  William 
J.  Mclntyre  and  his  corps  of  twenty  assistants 
1,500  men  have  been  employed  night  and  day  for 
several  months  past  Equipping  sixty  miles  of 
track  with  trolley  wires,  rails  and  subways,  and 
work  has  progressed  simultaneously  upon  the  cen- 
tral power  house  on  Delaware  avenue  above  Green 
street.  Plans  have  also  been  prepared  for  car 
houses  at  Mount  Airy,  Twenty-seventh  and  Glrard 
avenue.  Twenty-fifth  and  Fairmount  avenue  and 
a  handsome  two-story  building  covering  the  en- 
tire block  at  Eighth  and  Dauphin  streets,  In 
which  cars  will  be  stored,  both  upstairs  and  down, 
being  carried  to  the  second  story  by  means  of  ele- 
vators run  by  electricity.  This  building  will  not 
only  be  roomy  and  substantial,  but  more  ornate 
than  any  ever  erected  for  a  similar  purpose. 


NEW  PUBLICATIONS. 


The  Telephone  Patent  Situatiok. — A  series  of 
articles  reprinted  from  the  Electrical  Engineer, 
New  York;  pamphlet,  b2  pages;  price  25  cents. 
This  series  of  articles  appeared  in  five  issues  of 
the  Electrical  Engineer  In  January  and    February 
of  this  year.     The  writer's  name  is  not  given,  but 
the  articles  have  evidently  been  written  by   one 
who  thoroughly  understands  the  subject,  and  who 
has  carefully   followed   the  litigation  over   tele- 
phone patents  during  the  last  decade. 
English  Methods  of  Street  Railway  Track 
Construction.— By  James  More  and  Alexander 
McCallum;  reprinted  from   the   Street  Railway 
Journal,  New  York,  1894;  pamphlet,   26  pages'; 
price  35  cents. 

This  pamphlet  will  be  of  Interest  to  American 
engineers  who  are  engaged  in  this  special  line  of 
work.  Track  construction  In  England  has  re- 
received  considerable  attention,  and  this  oppor- 
tunity of  comparing  English  with  American  prac- 
tice will  prove  of  value. 

Uses  of  Compressed  Air. — By  Addison  C.  Rand, 
New  York,  1894;  138  pagts,  with  94  Illustra- 
tions; price  $1. 

This  little  volume  is  issued  to  present  a  com- 
prehensive account  of  the  Important  uses  which 
have  been  found  for  compressed  air  within  a  very 
short  period,  and  the  utility  of  air  as  a  motive 
power.  The  author  has  endeavored  to  describe 
the  principal  uses  of  air  In  a  common  sense  way, 
and  has  explained,  though  less  at  length,  many 
possible  uses.  One  of  the  chapters  treats  of  the 
use  of  compressed  air  for  the  operation  of  street 
car  brakes,  and  for  propelling  the  streetcar  itself. 
Mr.  Rand,  the  author,  is  a  recognized  author  ty 
on  the  subject  of  compressed  air  and  as  one  of  the 
principal  constructors  in  this  country  of  air  com- 
pressors, he  is  abundantly  qualified  to  discuss  the 
subject. 

Engineering  Education,  being  the  proceedings 
of  Section  E  of  the   World's  Engineering  Con- 
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gress,  held  In  Chicago,   July  31   to  August  5, 
1893.    Published  by   the  Society   for  the  Pro- 
motion of  Engineering  Education,  as  Volume  I 
of  its  proceedings;  343  pages;  price  $2.50. 
This  Tolume  contains  a  number  of  exceedingly 
valuable  and  interesting  papers  by   well-known 
engineering  educators,  among  whom  may  be  men- 
tioned   Professors    Carpenter,     Johnson,     Burr, 
Jacobus,  Marx,  Merriman,  Thurston   and   others. 
While  most  of  the  subjects    treated  are  purely 
educational  in  their  score,   they  cannot  fail  to  be 
of  interest  to  all  Intelligent  and   progressive  engi- 
neers. 

Dynamo  and  Motor  Building  for  Amatbuks, 
with  working  drawings.     By  Lieut.  C.  D.  Park- 
hurst,  U.  S.  A.,  New  York;  The  W.  J.  Johnston 
Co.,  Ltd.,  1G3  pages,  71  illustrations.     Price  $1. 
In  this  book  clear  and  concise  inst.uctions,  ac- 
companied by  working  drawings,   are  given  for 
the  construction    of    such   forms    and    types  of 
motors  and  dynamos  as  are  simply  made  and  yet 
will    produce    fairly    efficient     results.      While 
primarily  intended  for  the  amaieur,  the   detailed 
Information,    panioularly   in    the     chapters  on 
armature  windings,  connections  and  currents  and 
on  the   design  of  a  50-light  dynamo,    will    be  of 
value  to  every  electrician. 

Full  descriptions  and  working  drawings  are 
given  for  the  following  machines:  A  small  bi- 
polar shuttle  armature  motor  of  simple  construc- 
tion, capable  of  driving  a  small  ventilating  fan 
with  current  from  a  primary  battery;  a  small 
motor  for  driving  a  sewing  machine,  for  which 
no  castings  or  patterns  are  needed;  a  sewing 
machine  motor  of  more  finished  appearance  and 
of  greater  efficiency  than  the  above,  being  of  a 
regular  factory  made  type;  a  dynamo  of  modern 
type,  capable  of  lighting  fifty  16  c.  p.  lamps  of 
125  volts.  A  chapter  on  armature  windings,  con- 
nections, and  currenis  gives  minute  instructions, 
illustrated  by  drawings,  in  regard  to  these  sub- 
jects, and  based  upon  the  latest  and  best  practice. 
The  chapter  on  the  50  h.  p.  dynamo  will  be  found 
instructive  aside  from  the  construction  of  the 
dynamo,  as  all  of  the  technical  points  involved  in 
the  design  are  very  fully  treated,  such  as  the  pro- 
portioning of  the  armature  and  the  armature 
wire,  the  calculation  of  the  magnetic  circuit, 
etc.  In  an  appendi.x  data  of  some  high-class 
dynamos  and  motors  are  given  that  will  be  of  as- 
sistance as  guides  stould  the  amateur  wish  to 
design  any  other  types  than  those  treated  in  the 
books. 


decided  to  adopt  this  system  on  all  the  street 
railway  lines  recently  taken  over  by  it  from  the 
Tramway  Company.  This  will  necessitate  taking 
on  another  score  or  two  of  drivers  and  conductors, 
with  a  corresponding  rise  in  the  wages  bill. 


NEW  ENGLAND  NOTES. 


STKEET  RAILWAY   APFAIES  IN  ENGLAND. 


(From  Our  Special  Correspondent.) 

The  Legal  See  Saw. — Quite  the  most  import- 
ant event  that  has  transpired  in  the  English 
street  railway  world  during  the  past  month  or 
two  has  been  the  decision  of  the  Court  of  Appeal 
on  the  "municipalization  of  tramways,"  as  the 
question  is  sometimes  expressed.  The  tramway 
companies  are,  however,  making  up  a  joint  purse 
to  carry  on  the  matter  to  the  House  of  Lords — the 
last  court  before  which  they  may  bring  argu- 
ments to  bear;  but  it  is  considered  doubtful 
whether  the  final  decision  in  such  a  case  will  be 
any  more  favorable.  Not  being  a  matter  of  much 
public  interest,  there  is  no  quotation  of  odds  on 
the  result;  private  opinions — whether  backed  up 
or  not — seem  in  favor  of  the  final  result  being  to 
exclude  the  idea  of  local  authorities  paying  so 
many  years'  rental  for  profits,  etc.,  when  taking 
over  any  system  of  tramways  already  in  opera- 
tion. 

The  Cable  Scores  One. — Electric  traction  is 
not  the  only  great  improvement  which  England 
has  more  or  less  yet  to  enjoy;  there  are  plenty  of 
instances  where  a  good  cable  road  ought  to  be 
equipped  with  private  profit  and  public  benefit. 
They  are  discussing  the  matter  to  some  extent  at 
Newcastle-on-Tyne,  where  hills  are  heavy  and 
traffic  great,  whtle  the  streets  are  not  of  the  wid- 
est. The  tendency  is  in  favor  of  cable  working, 
and  in  that  respect  the  "canny"  and  bardheaded 
Newcastle  men  have  got  hold  of  the  right  idea, 
for  it  is  a  typical  town  for  cable  roads.  At  Leeds 
there  Is  not  the  same  chance  for  its  success,  and 
electric  working,  as  already  started  by  the  Thom- 
son-Houston Company,  would  prove  much  more 
profitable. 

Eight  Hour  Day. — It  is  doubtless  a  serious 
libel  on  the  British  workman,  but  he  has  been 
said  to  embody  his  idea  of  an  earthly  paradise  in 
the  following  expression:  "Eight  hours'  work; 
eight  hours'  play;  eight  hours'  sleep  and  eight 
shillings  a  day."  A  couple  of  dollars  doesn't 
seem  very  outrageous  pay  for  a  skilled  workman; 
the  division  of  time  between  play  and  sleep  is  a 
matter  entirely  for  his  own  taste  to  decide  upon; 
but  the  "eight  hours'  work"  Is  not  as  yet  a  defln- 
Ite  arrangement  well  recognized  among  employ- 
ers.    The      Leeds    Corporation      has,     however, 


(From  Oar  Special  Boston  0  or  respondent.) 

Judging  from  the  amount  of  busines  at  present 
being  done  in  Boston  in  electric  railway  supplies, 
there  must  be  quite  a  little  construction  under 
way  throughout  New  England.  A  few  months 
ago  work  ceased  at  various  points,  but  a  better, 
more  hopeful  and  more  confident  feeling  again 
prevails  and  the  work  of  railroad  extension  is 
being  renewed  at  a  rate  and  to  an  extent  that  is 
quite  gratifying  to  the  supply  houses  and  indeed 
to  all  parties  concerned.  Before  next  winter  many 
miles  of  new  track  will  be  laid. 

It  is  doubtful  if  there  is  another  place  in  the 
country  where  it  is  possible  for  a  passenger  to 
board  an  electric  street  car  and  take  a  ride  of  no 
less  than  37  miles,  covering  an  entire  county. 
Yet  this  is  a  trip  that  is  frequently  taken  through 
the  county  of  Essex,  Massachusetts,  and  the 
passenger  enjoys  some  of  the  most  beautiful 
scenery  in  New  England.  Starting  from  old 
Salem,  visits  may  now  be  made  to  several  popular 
seaside  resorts  which  are  reached  byway  of  lonely 
country  roads  and  through  wood  and  meadow. 

A  bill  is  now  before  the  Massachusetts  State 
Legislature  providing  that  street  railway  com- 
panies heat  their  oars  in  winier.  It  stands  a  good 
chance  of  becoming  law.  If  it  does,  the  estimated 
first  cost  to  the  West  End  Railroad  Company  of 
Boston  will  be  $125,000. 

There  is  little  or  nothing  to  report  about  the 
Meigs  system  as  the  solution  of  the  rapid  transit 
problem  in  Boston.  The  promoters  keep  busy,  so 
do  the  opponents.  It  seems,  however,  as  if  the 
promoters  had  full  faith  in  the  system,  for  they 
have  shown  a  willingness  to  omit  from  their  de- 
mands for  a  charter  about  everything  that  any 
reasonable  person  could  object  to,  and  this  fact  is 
telling  in  their  favor  unmistakably. 


FIUrANCIAL  DEPARTMENT. 


Eastern  Stock  and  Bond  Market. 

(From  Our  Wall  Street  Correspondent.) 

A  Broadening  Demand. — The  market  for  street 
railway  securities  is  just  at  the  present  moment 
devoid  of  any  particular  defining  characteristic. 
The  eagerness  on  the  part  of  brokers  to  acquire 
the  one  or  two  issues  that  have  recently  been  the 
subject  of  particular  comment  has  about  disap- 
peared, but  the  doing  away  with  a  market  con- 
fined to  a  few  stocks  has  had  its  counter  effect  in 
bringing  about  a  broadening  demand  that  is  evi- 
denced by  the  steadiness  of  quotations. 

Street  Railway  Mortgages. — Brokers  unani- 
mously report  that  the  investing  public  is  devot- 
ing more  attention  just  now  to  the  mortgages  of 
the  different  roads  tiian  to  the  shares  whatever 
dividends  they  may  be  paying.  The  present  time 
is  one  of  exaggerated  unrest  and  disquiet  and  the 
disposition  is  to  acquire  securities  on  which  some 
sure  return  is  allowed  than  those  where  the  profits 
of  investment  are  subject  to  business  conditions, 
and  therefore  variable.  All  the  Broadway  mort- 
gages, the  Third  Avenue  5s,  bonds  of  locally- 
owned  out-of-town  roads  like  the  Rochester,  Buf- 
falo and  Columbus  street  railwaj'  companies,  all 
find  a  ready  market  and  good  prices  are  easily 
obtainable  for  such  securities  of  this  class  where 
a  good  show  of  security  is  assured  the  invest- 
ment. One  of  the  largest  bond  dealers  in  New 
York  notes  an  especially  good  foreign  inquiry  for 
street  railway  issues.  He  gives  it  as  his  opinion 
that  at  no  distant  date  investors  abroad  will  come 
into  our  markets  and  actively  bid  for  blocks  of 
these  bonds  with  the  merits  of  which,  as  vet, 
they  are  not  thoroughly  familiar.  For  that  mat- 
ter local  investors  have  not  been  made  fully  ac- 
quainted with  the  big  earning  capacities  and 
value  of  street  railway  securities,  but  the  market 
is  increasing  in  the  cumber  of  securities  available 
and  transactions  consequently  are  becoming  more 
and  more  frequent. 

A  Question  of  Earnings. — There  has  been  a 
disposition  to  bear  street  railway  Issues  of  bonds 
and  stocks  on  the  assumption  that  the  continua- 
tion of  the  depressed  business  conditions  must 
have  an  effect  on  street  railway  earnings,  but  any 
such  loss  of  traffic  is  disclaimed  by  people  In  a 
position  to  know  whereof  they  speak.  Colonel 
Thomas  Cunningham,  president  of  the  Massachu- 
setts Street  Railway  Association,  which  is  in 
close  communication  with  similar  associations  all 
over  the  country,  is  quoted  as  saying:  "Most  of 
the  street  railway  officials  tell  me  that  gross  earn- 
ings for  the  fiscal  year  beginning  last  October  are 


ahead  of  last  year  and  that  the  street  railways 
are  doing  well  except  in  the  large  manufacturing 
towns."  An  instance  of  this  is  furnished  in 
Syracuse,  N.  Y.,  where  the  losses  in  revenue  have 
caused  a  default  on  the  bond  issue  of  the  local 
traction  company.  But  street  railway  reports  for 
the  most  part  bear  out  Mr.  Cunningham's  words 
by  showing  increases  when  comparisons  are  made 
with  earnings  for  the  same  period  of  last  year. 

In  the  Local  Market  for  Stocks. — Third 
Avenue  still  leads  in  the  demand.  The  price  has 
advanced  a  couple  of  more  points  to  180  on  reports 
that  daily  earnings  are  showing  bigger  earnings 
than  ever.  Second  Avenue  shares  are  somewhat 
neglected,  a  failure  of  further  development  in  the 
plan  to  sell  out  to  the  Metropolitan  Traction  Com- 
pany causing  a  slackening  In  Interest  in  the  road's 
doings.  Union  Railway  stock  (the  "Huckle- 
berry" road)  despite  the  Inroad  made  on  its  earn- 
ings by  the  inauguration  of  the  one-fare  on  the 
suburban  and  city  elevated  roads,  shows  a  tend- 
ency to  advance  on  the  bright  future  ahead  of  the 
company.  It  is  extending  its  trolley  lines  in  all 
directions  in  the  annexed  district,  and  will  soon 
inaugurate  competition  on  a  cheaper  basis  with 
the  local  train  service  of  steam  railroads  like  the 
New  Y'ork,  New  Haven  and  Hartford  and  New 
York  and  Northern  companies.  For  instance,  it 
win  soon  run  trolley  cars  to  New  Rochelle,  17 
miles  out,  for  a  10-cent  fare  either  way,  where  the 
New  Haven  road  now  charges  a  25-cent  round  trip 
fare.  Sixth  and  Ninth  avenue  shares  are  quiet, 
but  quotations  do  not  decline. 

Rivalry  Between  Third  Avenue  and  Metro- 
politan.— Just  at  present  the  most  interesting 
feature  of  the  local  situation  is  the  rivalry  be- 
tween the  Metropolitan  Traction  and  the  Third 
Avenue  companies  to  secure  the  franchise  for 
a  cable  road  on  St.  Nicholas  and  Manhattan 
avenues  from  125th  street  up.  The  Metropolitan 
Traction  Company  is  now  the  biggest  surface  car 
line  combine  in  New  York  City.  It  now  operates 
170  miles  of  single  track  and  20  miles  more  are 
being  built,  while  other  extensions  are  projected. 
All  of  the  lines  now  operated  by  horses  and  pro- 
posed extensions  will  be  operated  by  means  of  the 
underground  trolley  as  soon  as  it  has  been  demon- 
strated that  the  new  system  is  all  that  is  claimed 
for  it.  The  recent  consolidation  of  three  of  the 
local  lines  results  in  a  most  effecfent  concentra- 
tion of  operation  that  will  be  of  great  value  In 
arranging  for  transfers  as  a  bid  for  popular  favor. 
The  Metropolitan  Traction  has  proved  by  the  ease 
with  which  it  has  gained  all  hitherto  desired  ex- 
tensions and  privileges  that  it  exercises  a  tre- 
mendous pull  with  Tammany  Hall,  but  this  time 
the  Third  Avenue  is  likely  to  win  the  day,  as  it 
was  first  in  the  field  with  its  request  and  also 
possesses  close  affiliations  with  the  powers  that 
be. 

Long  Island  Traction  has  recovered  some- 
what from  the  depression  of  the  previous  week. 
Mr.  P.  H.  Flynn  has,  as  intimated  in  this  corres- 
pondence, brought  his  suit  to  break  the  lease  of 
the  Brooklyn  City  Road  to  the  Long  Island  Trac- 
tion Company,  but  the  steadiness  of  Brooklyn 
City  Railroad  stock  denotes  that  no  fear  is  felt  as 
to  the  outcome  of  Mr.  Flynn's  suit.  It  is  hinted 
in  some  quarters  that  the  suit  will  never  be 
brought  to  trial,  that  it  was  brought  with  the 
consent  of  certain  insiders  to  frighten  small 
holders  of  Long  Island  stock  into  selling  and  thus 
lead  to  the  acquiring  of  a  lot  of  cheap  stock,  and 
that  the  whole  thing  is  a  stock  jobbing  scheme. 
Long  Island  would  sell  a  deal  higher  were  its 
quotations  removed  from  the  suspicion  attached 
to  the  actions  of  certain  speculative  members  of 
the  management. 

Einancial  Notes. 


Reorganization  in  Leavenworth. — The  Leavenworth 
electric  railway,  which  has  been  under  the  control 
of  a  receiver,  was  sold  on  Jane 2.  The  purchasers 
were  H.  N.  Smith,  M.  Summerfield  and  J.  P.  Ed- 
mington,  trustees.  The  price  paid  was  $80,000, 
the  purchasers  assuming  the  debts  of  the  receiver 
which  aggregate  about  .$50,000.  The  value  of  the 
road,  which  has  been  recently  reconstructed  and 
newly  equipped,  is  estimated  at  |300,000.  It  is 
thirteen  miles  long,  runs  through  the  city  between 
the  Soldiers'  Home  and  Fort  Leavenworth,  and 
on  one  of  the  principal  streets  of  the  city.  Im- 
mediately after  the  sale  the  purchasers  met  and 
organized  a  new  company,  with  Newman  Erb, 
New  York,  president;  Herbert  Smith,  Boston, 
vice-president;  J.  P.  Edmington,  Denver,  secre- 
tary and  treasurer.  Louis  M.  Erb,  who  superin- 
tended the  reconstruction  of  the  road,  was  elected 
manager.  Newman  Erb  has  been  the  receiver  of 
the  road. 

Earnings  of  the  West  Chicago  Line. — Director 
Lawson  says:  "The  earnings  of  the  West  Chi- 
cago Street  Railroad  Company  are  running  along 
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about  as  they  did  in  1892.  This  talk  of  the  effect 
of  elevated  railroad  competition  is  greatly  exag- 
gerated. Suppose  the  Metropolitan  does  carry 
50,000  persons  a  day.  The  city  is  growing,  and 
by  the  time  tht  Metropjlitan  gets  into  operation 
the  Increase  in  population  on  the  West  Side  will 
make  up  for  any  inroads  on  traffic  by  the  elevated 
roads  The  history  of  competition  of  this  kind 
everywhere  has  been  that  surface  roads  were  able 
to  take  care  of  themselves.  The  short  haul 
traffic  has  grown  to  such  an  extent  that  such 
securities  have  been  more  valuable  than  ever  In  a 
short  time,  and  the  earnings  actually  increased 
after  the  competiilon  had  once  been  digested." 

West  End  Land  Company's  Railway  Stock. — The 
trustees  of  the  West  End  Land  Company,  Boston, 
will  distribute  July  10  the  63,500  of  West  End 
street  railway  common  stock  now  in  the  treasurj'. 
The  holders  of  four  shares  of  the  land  company 
can  subscribe  for  one  share  of  the  railway  com- 
pany at  $10  per  share.  Books  close  June  26  to 
July  10,  both  inclusive.  Rights  to  subscribe  go 
to  the  stockholders  of  record  June  26,  and  sub- 
scriptions must  be  made  or  before  July  10,  at  2 
p.  M.  The  West  End  Land  Company  intended  to 
make  this  distribution  January  1,  but  it  was 
postponed,  owing  to  the  financial  situation  at  that 
time. 

Baltimore  Traction. — The  Baltimore  Traction 
Company  has  placed  on  record  at  Baltimore  two 
mortgages  for  $350,000  each,  one  on  the  Plmlico 
and  PlkesvlUe  road,  the  other  on  the  Curtis  Bay 
Electric  road;  they  represent  $700,000  in  bonds, 
to  be  placed  in  the  coffers  of  the  company,  not  be 
marketed  now.  This  is  done  on  account  of  the 
fact  that  the  company  has  been  making  extensive 
improvements  on  both  roads,  and  expending 
large  amounts  of  money  thereon,  which  it  is 
desirable  should  be  represented  as  assets  In  its 
treasury. 

Street  Railway  &  Illuminating  Properties. — The 
trustees  of  the  Street  Railway  &  Illuminating 
Properties  purchased  this  week,  in  accordance 
with  the  trust  deed,  513  shares  of  the  preferred 
stock  at  an  average  price  of  $97.41,  as  against  an 
average  price  of  $90.09  for  024  shares  May  20, 
$96.33  for  667  shares  April  27,  and  $97.54  for  2,054 
shares  April  2.  This  makes  a  total  of  10,468 
shares  of  preferred  stock  purchased  to  date. 

Receivers  of  the  Atlanta  Traction. — Judge  E.  B.  Ros- 
ser  and  Mr.  W.  C.  Halle  were  appointed  receivers 
of  the  Atlanta  Traction  Company  last  week  by 
Judge  Newman  in  the  United  States  court.  The 
Traction  Company's  system  Is  one  of  the  longest 
in  the  south.  It  runs  through  the  center  of  the 
city  and  has  branch  lines  to  McPherson  Barracks, 
Grant  Park,  East  Lake  and  Decatur. 

Denver  City  Cable  Railway. —The  <  olders  of  more 
than  a  majority  of  the  first  mortgage  bonds  of 
this  company  have  signed  the  agreement  dated 
March  1,  1894,  for  the  reorganization  of  the  com- 
pany. Copies  of  the  same  may  be  obtained  from 
any  of  the  committee,  and  the  bonds  should  be 
deposited  with  the  Central  Trust  Company  of  New 
York. 

A  Chicagoan's  Opinion. — R.  C.  Crawford,  ex-secre- 
tary of  the  West  Chicago  Cable  Company,  who 
has  just  returned  from  New  York,  says:  "Sell 
Manhattan  for  a  great  big  break  and  buy  Metro- 
politan Traction  stock.  The  Broadway  cable 
line  will  cut  the  life  out  of  the  elevated  road." 

Battle  Creek  Railway  Sold.— The  Battle  Creek 
Electric  Street  Railway  Company  of  Battle  Creek, 
Mich.,  was  purchased  at  foreclosure  sale  by  the 
bondholders  for  $110,000.  The  worft  of  putting 
the  line  into  good  operating  condition  will  be 
begun  at  once. 

Pennsylvania  Steel  Company. — The  creditors  of  the 
Maryland  and  Pennsylvania  Steel  companies  have 
practically  decided  upon  a  plan  to  submit  to  the 
stockholders  by  which  It  is  expected  an  adjust- 
ment of  the  affairs  of  the  two  companies  will  be 
effected. 

Dividend. — The  Chicago  City  Railway  Company 
has  declared  the  regular  quarterly  dividend  of  3 
per  cent. 


capital  stock  of  $200,000  to  build  a  road  between 
the  two  places  mentioned  In  the  corporate  name. 
The  incorporators  are  Edgar  H.  Brennan  and  T. 
W.  Balnbridge  of  Toledo,  Ohio,  and  William  C. 
Maybury,  George  Schaffer,  William  Nichols,  C. 
W.  Harrah  and  Eldwood  T.  Hance  of  Detroit. 

Toledo,  Ohio.— The  Toledo,  Presque  Isle  &  Nl- 
losean  Beach  Suburban  Railway  Company  has 
been  organized  by  Frank  B.  Losee,  Capt.  David 
Stroud,  Henry  T.  Nlies,  Adam  Burger  and  Hor- 
ace Potter.  The  road  will  be  ten  miles  in  length 
and  will  extend  from  Toledo  to  Nllosean  Beach. 

Chicago,  III. — The  Economic  Electric  Engine  Com- 
pany has  been  Incorporated,  capital  stock  $100,- 
000,  to  manufacture  and  sell  electric  motors,  en- 
gines, etc.;  Incorporators,  Charles  A.  Jackson, 
Uriah  Copp  and  Robert  Doyle. 

Tarbondale,  Pa. — The  Lackawanna  Valley  Rapid 
Transit  Company  has  been  organized.  Among 
those  interested  in  the  enterprise  are  John  W. 
Aitken,  George  Conagan,  H.  B.  Jadwln,  Edwin 
Corey  and  J.  M.  Nlcol. 


Ne'w  Inoorpor&tlons 


Council  Bluffs,  la.^The  Council  Bluffs  &  Lake 
Manawa  Electric  Railway  has  been  incorporated. 
The  capital  stock  is  $50,000  and  the  incorporators 
are:  Jeff.  W.  Bedford,  L.  H.  Kent,  J.  P  Flnley, 
H.  B.  Coryell,  D.  D.  Gregory,  E  S.  Rood,  Isador 
Gluck,  C.  A.  Starr  and  C  W.  Reed.  All  but  the 
two  last  named  will  constitute  the  first  board  of 
directors.  The  company  will  build  and  operate 
an  electric  railway  from  a  point  on  South  Sixth 
street.  In  the  vicinity  of  the  Rock  Island  depot,  to 
the  town  of  Manawa. 

Port  Huron,  Mich. — The  Port  Huron  &  Lexington 
Railway  Company  has  been  incorporated  with   a 
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Chilllcothe,  0. — Judge  Cllfl'ord  has  handed  down 
a  decision  In  the  street  railway  case  which  is 
said  to  have  been  the  most  intricate  and  Involved 
case  ever  tried  at  the  Ross  County  bar.  The  case 
arose  out  of  the  sale  of  the  old  street  railroad  to 
George  F.  Woolston,  a  New  York  promoter,  who 
was  to  change  the  route  to  an  electric  road  and 
then  transfer  it  to  a  new  company,  which  was 
organized  to  take  it  as  soon  as  it  was  completed. 
Woolston  never  completed  his  contract,  his 
creditors  rushing  in  and  taking  out  liens  and 
attachments  on  the  road.  Judge  Warren  P.  Noble 
and  others,  of  Tiffin,  O.,  originally  owned  the 
road,  and  sold  It  to  Woolston  for  $45,000.  The 
General  Electric  Company  assisted  in  making  the 
change  to  the  value  of  $50,000.  Local  contractors 
invested  about  $15,000  in  it;  and  various  foreign 
firms  aided  until  the  total  indebtedness  amounted 
to  something  like  $138,000.  These  creditors  all 
fought  each  other,  and,  under  different  methods 
of  legal  procedure,  until  the  case  was  very  much 
mixed  up.  Judge  Douglass,  in  deciding  the 
case,  held  that  the  Massachusetts  Loan 
and  Trust  Company,  of  Boston,  held  valid 
mortgage  on  the  road;  this  mortgage  secured 
Noble,  the  General  Electric  Company  and 
the  Harrisburg  Foundry  &  Machine  Works,  whose 
claims  aggregate  -$80,000.  Several  local  claims 
were  allowed  on  companies'  liens,  but  the  major 
portion  of  the  liens  were  disallowed,  or  rather 
placed  In  abeyance,  for  the  large  claims  will  leave 
nothing  for  those  left  in  the  rear.  The  case  will 
be  appealed. 

New  York,  N.  Y.— The  Broadway  &  Seventh 
Avenue  Railroad  Company  has  applied  to  the 
Railroad  Commissioners  for  permission  to  build 
two  additional  branches  of  cable  road,  further  ex- 
tending the  traction  syndicate's  lines.  The  first 
section  of  the  new  road  is  to  be  run  from  Twenty- 
third  street  and  Broadway,  where  the  Broadway 
road  passes,  to  Lexington  avenue,  a  distance  of  a 
full  block  and  a  half.  The  second  section  Is  to 
run  on  Lexington  avenue  from  the  intersection  of 
Twenty-third  street  to  Thirty-sixth  street.  By 
this  means,  if  the  application  is  granted,  the 
Broadway  road  will  receive  either  at  Thirty-sixth 
or  at  Twenty-third  street  a  patronage  from  the 
east  side,  now  controlled  by  the  Third  avenue 
line.  When  the  various  collateral  cable  lines  are 
completed,  it  will  be  possible  for  a  person  landing 
at  the  Grand  Central  Station  to  reach  the  lower 
part  of  the  city  with  one  transfer,  and  for  only 
one  fare.  The  extension  of  the  cable  system  Is 
gradually  consolidating  the  various  surface  car 
lines  throughout  town,  and  adding  to  the  facilities 
of  transit.  Through  the  135th  street  trolley  line 
passengers  on  the  west  side  elevated  can  reach  any 
part  of  the  annexed  district  for  one  fare,  with  but 
a  single  transfer.  The  two  elevated  svstems,  the 
Second  and  Third  avenues  on  the  east  side  and 
Sixth  and  Ninth  avenues  on  the  west  side,  are 
absolutely  distinct,  and  they  connect  only  at  the 
Battery.  The  Broadway  cable  line  managers 
hope  to  secure  east  side  as  well  as  west  side  pat- 
ronage for  their  central  line,  and  to  that  end  are 
establishing  the  present  system  of  transfers  to  tap 
the  business  of  both  sides. 

Metropolitan  L  Road,  Chicago. — Word  has  come 
on  from  the  financial  fountain-head  of  the 
Metropolitan  Elevated  in  the  East  to  push  the 
completion  of  that  line  with  the  utmost  possible 
vigor,  and  at  no  time  since  the  organization  of  the 
company  has  there  been  such  activity  on  the  part 
of  its  local  representatives.  Every  effort  is  being 
made  for  the  completion  of  the  road  by  Septem- 
ber 1.  The  work  that  is  to  be  done  Is  mainly  in 
connection  with  the  bridge  and  the  down-town 
terminal  and  providing   the  electric  equipment. 


The  bridge  contract  calls  for  the  completion  of 
the  structure  by  August  15.  One  pier  has  been 
already  nearly  completed  and  the  work  has  been 
done  In  such  a  remarkably  short  time  that  it  no 
longer  looks  unreasonable  to  suppose  that  the 
work  will  be  completed  according  to  the  terms  of 
the  contract.  It  is  said  that  the  manfacturers  of 
electric  equipment  have  so  few  orders  ahead  that 
they  are  prepared  to  do  some  rapid  work  in  exe- 
cuting orders  for  equipment  of  this  road,  and  it 
now  looks  as  If  West-Siders  will  be  whirled  down 
town  at  the  rate  of  forty  miles  an  hour  by  early 
fall.  The  first  stock  of  the  company  to  be  issued 
will  come  out  next  week,  and  there  is  a  good  deal 
of  curiosity  what  the  marke  t  will  be  for  it.  The 
stock  win  not  be  listed  on  the  Chicago  Exchange, 
the  management  of  the  company  believing  that 
that  will  not  be  to  its  advantage.  It  is  said  that 
bids  of  25  are  now  made  for  the  stock,  but  there 
Is  really  no  quotable  market  yet. — Chicago 
Tribune. 

Norristown,  Pa. — The  litigation  between  the 
Jenklntown  Electric  Railway  Company  and  the 
Philadelphia,  Cheltenham  and  Jenklntown  Elec- 
tric Railway  Company,  a  contest  as  to  the  oc- 
cupancy of  a  switch  of  the  Cheltenham  and  Wil- 
low Grove  turnpike,  commonly  known  as  the  Old 
York  road,  has  terminated  by  amicable  arrange- 
ments among  the  parties,  the  first  named  com- 
pany accepting  $10,000  for  its  franchises  so  far  as 
the  portion  of  the  turnpike  in  dispute  is  con- 
cerned. The  Jenklntown  company  applied  for  a 
jury  to  assess  damages  and  a  jury  was  appointed 
and  held  two  meetings.  The  company  had  a 
franchise  from  the  Jenklntown  Borough  Council, 
under  which  it  proposed  to  occupy  ttiat  part  of 
the  turnpike  in  the  borough.  But  the  Philadel- 
phia, Cheltenham  and  Jenkintown  Company  ac- 
quired sufficient  stock  in  the  turnpike  company  to 
control  it,  and  matters  were  very  much  coin- 
plicated  until  settled  by  agreement.  The  latter 
company  is  to  pay  to  the  borough  for  the  fran- 
chise $.50  this  year  and  $35  additional  annually 
until  the  sum  reaches  $175,  which  is  to  be  the  an- 
nual payment  until  1930,  when  it  is  to  be  Increased 
to  $225. 

Chicago,  III.— The  date  for  opening  the  Metro- 
politan Elevated  road  has  been  fixed  for  Septem- 
ber 1  and  bids  have  been  asked  for  the  construc- 
tion of  operating  machinery  on  that  basis.  The 
circulars  addressed  to  makers  of  electrical  plants 
call  for  bids  on  generators  with  a  capacity  of 
5,000  horse  power.  Three  different  plans  for  the 
Installation  have  been  prepared  and  as  many  sites 
are  under  consideration  for  the  location  of  the 
machinery.  W.  E.  Baker,  formerly  general 
manager  of  the  Intramural  rallwaj'  at  Jackson 
Park,  will  superintend  the  Installation  of  the 
motive  power.  Under  the  schedule  contemplated 
through  express  tiafns  will  run  at  the  rate  of 
nearly  forty  miles  an  hour,  making  the  run  from 
Paulina  street  to  the  down-town  terminal  station 
in  five  minutes.  The  difference  in  time  between 
express  and  way  trains  is  illustrated  by  the  fact 
that  way  trains  will  take  ten  minutes  from 
Paulina  street  to  the  down-town  station.  Trains 
will  be  operated  first  on  the  main  line  from  down 
town  west  to  the  park  and  the  equipment  of  the 
northwestern  branch  will  follow  as  rapidly  as 
possible. 

Kansas  City,  Mo. — By  recent  action  of  the  board  of 
directors  of  the  Metropolitan  cable  system  the 
Vine  street  Electric  and  the  Elevated  railroads 
have  been  formally  put  under  one  management. 
At  a  meeting  of  the  board  held  in  the  general 
offices  last  week,  S.  B.  Armour,  George  H.  Nettle- 
ton,  C.  F.  Morse,  Wallace  Pratt  and  Watson  J. 
Ferry  were  elected  directors  of  the  Vine  street 
line.  C.  F  Morse,  Wallace  Pratt,  George  H  Net- 
tleton,  S.  B.  Armour,  W.  J.  Ferry,  C.  W.  Blair, 
Robert  GUlham,  L.  E.  James  and  D.  D.  Hoag  of 
Kansas  City  and  Mr.  Martin  of  Chicago  were 
elected  directors  of  the  Elevated  company.  Al- 
though these  two  lines  are  now  part  of  tne  Metro- 
politan system,  legally  there  has  been  no  consoli- 
dation. According  to  Its  custom,  this  road 
instead  of  consolidating  has  simply  bought  the 
stock  of  these  companies.  The  corporate  name  of 
each  will  be  retained,  but  the  Metropolitan  will 
control.  It  is  understood  that  Robert  Glllham 
will  soon  retire  from  the  management  of  the  L. 

Cleveland,  0. — A  meeting  of  the  stockholders  of 
the  Cuyahoga  Suburban  Railway  Company  was 
held  at  the  office  of  Charles  C.  Thompson  last 
week.  Capt.  John  Mitchell,  H.  C.  Brent,  Charles 
C.  Thompson,  Leland  Ingersoll  and  A.  Burt 
Thompson  were  elected  directors.  Capt.  John 
Mitchell  was  elected  president  and  Charles  C. 
Thompson  secretary  and  treasurer.  A  'bus  line 
win  be  run  by  the  new  company  until  the  railway 
is  in  operation.  Contracts  for  building  the  road 
will  be  let  during  the  next  week  and  work  on  the 
road  will  be  commenced  as  soon  as  possible.  I.  C. 
Brewer,  of  Memphis,  Tenn.,  will  have  charge  of 
the  construction. 
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St.  Louis,  Mo. — An  Interesting  suit  has  been 
brought  against  the  Lindell  Railway  Company. 
The  question  Involved  Is  whether  a  person  to 
whom  a  transfer  slip  has  been  Issued  must  present 
It  at  the  transfer  point.  The  complainant,  Nich- 
olas Gates,  sues  for  $300  damages.  He  says  that 
In  September,  1893,  he  was  a  passenger  on  one  of 
the  Lindell  Railway  Company's  cars  and  took  a 
transfer  ticket  to  take  him  beyond  Taylor  and 
Finney  avenues.  No  car  being  la  sight,  he  walked 
some  distance  until  a  car  overtook  him,  when  he 
got  on  board.  The  conductor  refused  to  take  the 
transfer  ticket  because  Gates  had  not  boarded  the 
car  at  the  exact  junction,  and  demanded  another 
fare,  which  Gates  refused  to  pay,  and  he  was  pat 
off  the  car. 

Chicago,  III. — The  Lake  Street  Elevated  Railroad 
Company  beean  the  construction  of  its  down- 
town loop  last  Thursday  night.  It  will  occupy 
the  alleys  between  Lake,  Randolph  and  South 
Water  streets,  and  the  alley  running  north  be- 
tween Wabash  and  Michigan  avenues.  The  loop 
lies  In  the  path  of  the  proposed  Northwestern 
Elevated  Road  and  it  is  predicted  that  a  fight  be- 
tween the  two  corporations  will  follow. 

Johnson-Lundell  System  in  New  York.— It  Is  said 
that  negotiations  are  now  under  way,  which,  If 
successful,  will  result  in  equipping  Twenty-third 
street.  New  York  City,  from  river  to  river  with 
the  Johnson-Lundell  underground  electric  railway 
system.  This  system  was  illustrated  and  de- 
scribed in  the  Street  Railway  Gazette  of  May 
13,  1894. 

Kalamazoo,  Mich  — At  the  annual  meeting  of  the 
Citizens'  Street  Railway  Company  the  following 
officers  were  elected:  Theo.  P.  Bailey,  president, 
Chicago;  Geo.  J.  Kobusch,  vice-president,  St. 
Louis,  Mo.;  Jas.  W.  Johnson,  treasurer,  Chicago; 
E.  E.  Downs,  general  manager,  Kalamazoo.  Mr. 
Downs  succeeds  G.  K.  Wheeler,  as  general 
manager. 

Cape  May,  N.  J.— The  injunction  against  the 
work  on  the  Cape  May  Point  branch  of  the  trolley 
road  has  been  dissolved,  and  a  large  force  of  men 


is  now  engaged  in  repairing  the  road,  which  was 
damaged  by  the  storm  of  April  last,  and  the  con- 
nection will  be  completed  in  a  few  days. 

Oakland,  Cal.— The  suit  of  the  Pacific  Cable 
Company  against  the  Piedmont  Cable  Company 
to  recover  for  the  use  of  certain  cable  auxiliaries 
alleged  to  Infringe  on  complainant's  patents,  has 
been  decided  in  favor  of  the  defendant 

Milwaukee,  Wis. — The  employes  of  the  Milwaukee 
Street  Railway  Company  are  taking  steps  to  peti- 
tion the  legislature  to  pass  a  law  compelling  street 
railway  companies  to  vestibule  their  cars  during 
the  winter  months. 

Chicago,  III.— The  Northwestern  Elevated  Rail- 
way Company  has  filed  Its  first  batch  of  condem- 
nation suits.  These  actions  cover  property  on 
the  proposed  line  of  the  road  from  Congress  street 
north. 

Laoonia,  N.  H. — The  Laconia  Car  Works  were  de- 
stroyed by  fire  June  SO.  The  loss  was  $75,000  and 
the  insurance  was  $49,500.  The  plant  will  be  re- 
built at  once. 

Mobile.  Ala. — The  old  car  stables  of  the  City 
Railroad  Company  were  destroyed  by  fire  June  1. 
There  were  forty  old  cars  stored   in  the  building. 

Philadelphia,  Pa.— The  Philadelphia  Traction 
Company's  line  to  Darby  was  opened  last  week. 

^m^ 

PEKSONAL. 


R.  C.  Brown,  electrical  engineer  of  the  West  End 
Street  Railroad,  Boston,  has  accepted  a  similar 
position  with  the  Montreal  Street  Railway  Com- 
pany. 

E.  J.  Wessels,  of  New  York,  representing  the 
Genett  Air  Brake  Company,  was  in  Chicago  yes- 
terday. 

J.  H.  Gormley,  superintendent  of  the  Scranton 
Traction  Company,  has  resigned  his  position. 

W.  Worth  Bean,  of  St.  Joseph,  Mich.,  was  in  Chi- 
cago last  Thursday. 


C.  C.  Smith,  of  Milwaukee,  was  in  Chicago  this 
week. 


TBADE  NOTES. 


A  Prosperous  Business.  — A  little  more  than  a  year 
ago,  Mr.  J.  H.  Vail  organized  the  Electrical  & 
Mechanical  Engineering  &  Trading  Company. 
The  company  has  in  hand  a  variety  of  business, 
among  which  may  be  mentioned  the  following: 
Contract  for  car  house,  cars,  motors,  trucks  and 
generators  tor  Hoosick  Railway  Company, 
Hoosick  Falls,  N.  Y.;  contract  for  an  electric 
light  station  and  complete  equipment  at  Rumsen 
Neck,  N.  J.,  for  the  Rumsen  Improvement  Com- 
pany; contract  for  electric  lighting  in  new  addi- 
tion to  Buckingham  Hotel,  New  York  City;  con- 
tract for  underground  conduit  system,  telephone 
and  electrical  conductors  for  J.  C.  Hoagland  and 
Raymond  Hoagland,  Rumsen  Neck,  N.  J.;  con- 
sulting engineers  for  Trinidad  Electric  Light  & 
Power  Company,  Port  of  Spain,  Trinidad;  con- 
tract for  electric  lighting  sj'stem,  underground 
conduits,  pole  line,  etc.,  for  Edward  Kemp,  Esq., 
Rumsen  Neck,  N.  J.;  supervising  and  consulting 
engineers  for  Poughkeepsle  City  and  Wapplngefs 
Palls  Electric  Railway  Company.  This  railway 
system  will  involve  a  600  h.  p.  steam  plant,  com- 
pound condensing  engines  and  direct  driven 
generators;  there  will  be  some  fine  long  distance 
work  as  one  section  of  the  road  extends  ten  miles 
to  the  towns  of  Wappingers  Falls  and  New  Ham- 
burg, operating  cars  in  and  between  both  towns. 
The  plant  will  incorporate  the  use  of  Stirling 
boilers,  compound  condensing  Ball  &  Wood 
engines,  direct  driven  General  Electric  generators 
and  G.  E.  800  motors.  Mr.  Vail  gives  all  the 
business  of  his  company  his  personal  attention,, 
and  aims  to  turn  out  none  but  the  best  of  engi- 
neering and  construction.  The  company  has 
pleasant  and  commodious  offices  at  39  Cortlandt 
street.  New  York,  and  here  may  be  found  some 
of  the  most  expert  and  experienced  engineers  en- 
gaged in  the  business. 


RECORD  OF  STREET    RAILWAY   PATENTS. 


Patents  Issued  May  29,  1894. 


520,527.     Electric  Railway  Turn  Table.     Rudolph  M. 

Hunter,  Philadelphia,   Pa.     Filed  February  3, 

1893. 

The  combination  of  a  tura  table  or  movable  switching 
structure,  power  deYices  to  move  the  turn  table  or  switch- 


NO.    520,527. 

ine  structure  about  its  pivot  connection,  an  electric  car 
adapted  to  be  supported  and  moved  by  the  turn  table  or 
switching  structure  and  provided  with  an  electric  motor 
to  propel  it,  power  ininsmitting  connections  between  the 
electric  motor  and  power  devices  to  move  the  turn  table  or 
switching  btructure  whereby  the  electric  motor  may  be 
employed  to  operate  the  turn  table  or  switching  structure, 


NO.   530,602. 

supporting  wheels  carried  by  the  turn  table  or  switching 
structure  upon  which  the  wheels  of  the  car  rest  duringthc 
operation  of  the  said  turn  table  or  switching  structure, 
and  means  to  raise  and  lower  the.  said  wheels  for  the  pur- 


pose of  supporting  the  car   wheels  independently  of   the 
rails.    (See  illustration) . 

520,602.  Insulator.  Henry  H.  Luscomb,  Hart- 
ford, Conn.  Filed  March  19,  1894. 
An  insulator  comprising  a  metallic  case,  and  insulating 
material  within  said  case,  and  said  case  having  an  in- 
turned  lip  at  the  lower  edge  thereof  in  contact  with  and 
forming  a  protection  for  the  lower  edge  of  the  insulating 
material.     (See  illustration). 

520,606.      Insulator.      Louis    McCarthy,     Boston, 

Mass.     Filed  September  2.S.  1892. 

An  insulator  comprising  a  case,  a  connecting  piece 
within  said  case  and  insulating  miterial  to  insulate  it 
therefrom,  a  cap  for  said  case,  secured  in  nlace  therein  by 
bending  the  edges  of  the  case  over  said  rap,  said  connect- 
ing piece  being  provided  on  that  portion  thereof  which  is 


NO.    520  644. 
outside  said  case  with  a  shoulder  and  having  a  series  of 
sheets  of  mica  interposed  between  said  shoulder  and   the 
proximate  portion  of  said  case,  whereby  all  portions  of 
the  connecting  piece  are  insulated  from  said  caee. 

520,620.  Alternating  Current  Wotor.  William  Stan- 
ley, Jr.,  Pittsfield,  Mass.,  assignor  to  the  Stanley 
Laboratory  Company,  same  place.  Filed  Feb- 
ruary 1,  1894. 

The  combination  with  an  alternating  current  motor,  of  a 
synchronous  motor  having  its  primary  coils  connected 
with  the  main  circuit,  and  ada.pt'id  by  the  degree  of  excita- 
tion of  its  secondary  element,  to  produce  in  the  coils  of  its 
primary  element  an  electromotive  force  in  advance  of 
that  in  said  main  circuit,  and  a  clutch  intermediate  to  the 
two  motors. 

520.644.  Cable  Railway.  Charles  W.  Hunt,  West 
New  Brighton,  N.  Y.  Filed  February  20,  lSi)4. 
The  combination  with  the  cable,  the  track  for  the  cars 
and  the  driving  mechanism  for  the  cable,  of  sheaves  or 
wheels  around  which  the  cable  passes  and  wliich  are 
located  so  that  portions  of  the  cable  are  parallel  to  each 
other  along  a  btraiiiht  or  nearly  straight  portion  of  the 
track  from  the  respective  ends  of  which  straight  portion 
fif  the  truck,  the  cable  descends  and  is  acted  unon  by  the 
driving  drum  whereby  the  cars  can  be  disconnected  from 
the  cable  at  any  part  of  the  straight  portion  of  the  track, 


and  then  reconnected  to  the  adjacent  parallel  portion  of 
such  cable  to  be  carried  around  the  circuit  of  the  track. 
(See  illustration). 

520,654.     Method  of  Making  Cliairs  for  Railroad   Rails. 

Arthur    J.   Moxham,    Johnstown,    Pa.      Filed 
December  5,  1890. 

The  method  of  making  a  rail  chair   having   a   side    rail 
clamp,  consisting   in    rolling  two  shapes  of  metal  to  form 


the  two  sides  of  the  chair  and  welding  the   two    parts    to- 
gether to  form  a  rail  seat. 

520,737.    Trolley    Wire    Support.     Budd    J.   Jones, 
Sioux  City,  Iowa.     Filed  February  5,  1S94. 

In  a  trolley  wire  support  a  supporting  piece  of  an  ap- 
proximately triangular  form,  adapted  to  fit  a  bend  in  the 
trolley  wire,  with  its  outer  surface  on  a  plane  with  the 
surface  of  the  trolley  wire,  in  combination  with  a  bridge 
piece,  stirrup  strap,  a  straining  bolt  having  lateral  projec- 
tions for  engaging  eyes  formed  in  the  free  ends  of  the 
stirrup  strap,  and  a  clamping  nut.     (dee  illustration.) 

520,739.      Railroad  Car  Fender.     James  W.    Mad- 
den, Brooklyn,  N.  Y.      Filed  February  3,  1894. 
The  combination  with  a  car  of  one  or  more  wings  ar- 
ranged to  turn  horizontally   at  the  end  or  ends  adapted 
to  sweep  aside  any  person  or  other  object  which  may  be 


NO.   520,758. 


struck,  and  one  or  more  actuating  springs  having  a  force 
previously  accumulated  ready  to  effect  such  motion  wheu 
required. 

520,758.  Conduit  Railway  Trolley.  William  Law- 
rence, New  York,  N.  Y.  Filed  August  17,  1892. 
A  contact  plate  formed  in  parts  titted  one  against  the 
other,  Insulatiug  material  around  salo  parts,  a  casing  bind- 
i'lg  said  parts  together,  and  arms  pivoted  to  one  of  said 
parts,  said  arms  having  contact  wheels  journaled  therein 
(See  Illustration.) 
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OHAKGE  OF  PUBLICATION   OFFICE. 


This  number  of  the  Street  Railway  Gazette 
is  issued  from  our  new  publicatian  office  at  1208 
Havemeyer  Building,  New  YorU  City.  Tliis  will 
hereafter  be  the  principal  business  and  publication 
office,  and  all  communications  intended  for  either 
the  manager  or  editor  should  be  sent  to  this  address, 
although  communications  addressed  to  our  Chicago 
office,  which  will  be  maintained  as  heretofore  at 
1432  Monadnock  Block,  will  receive  prompt  at- 
tention. With  increased  facilities  for  obtaining 
the  latest  information  regarding  street  railway 
affairs,  the  Street  Railway  G.\zette  will  con- 
tinue to  furnish  its  readers  with  prompt  and  re- 
liable news  touching  all  brunches  of  the  street  rail- 
way business  in  all  parts  of  the  country. 


Metropolitan  Trac-  The  New  York  State  Railroad 
tion  PiTze.  Commission  apparently   does 

not  regard  more  favorably  the  withdrawal  of  the 
prize  offer  by  the  Metropolitan  Traction  Company 
than  do  the  inventors  who  competed  for  the  $50,000 
to  be  given  to  the  discoverer  of  a  satisfactory 
means  of  operating  street  cars  in  which  overhead 
wires  were  not  to  be  used.  The  Commissioners 
first  refused  to  be  judges,  as  the  company  which 
offered  the  prize  had  requested,  on  the  ground  that 
the  law  did  not  warrant  them  in  acting  in  such  a 


capacity.  The  legislature,  after  a  long  delay, 
granted  them  the  authority  to  act  as  judges  of 
award  ;  but  now  that  the  prize  has  been  withdrawn, 
they  are  left  with  plans  and  models  from  every 
State  in  the  Union,  and  from  many  fureign  coun- 
tries, one  coming  from  Persia  and  another  from 
Cuba;  but  with  no  award  to  make.  The  Commis- 
sioners feel  decidedly  uncomfortable  ;  and  it  is  not 
surprising  that,  under  these  circumstances,  thej'  do 
not  fancy  the  job  of  notifying  all  the  confident  in- 
ventors that  there  is  no  prize  1o  be  awarded  after 
all.  Inventors  are  an  unlucky  set  proverbially, 
and  iu  this  case  they  have  been  even  more  than 
ordinarily  unfortunate. 


Conduit  Electric     On  the  following  page  will  be 
Eoads,  found  an  interesting  extract 

from  the  last  annual  report  of  the  street  railway 
company  of  Budapest  that  operates  the  electric  con- 
duit road  of  the  Siemens- Halske  type  about  which 
we  have  heard  so  much  in  the  last  few  months. 
This  report  is  of  especial  interest  at  this  time,  when 
one  of  the  surface  railway  companies  of  New  York 
City  is  reported  as  having  recently  decided  to  in- 
stall a  three-mile  section  of  this  system  of  conduit 
road  on  one  of  its  crostown  lines.  The  terms  pro- 
posed by 'the  railway  company  were  not,  however, 
satisfactory  to  the  manufacturing  company,  and 
the  plan  of  testing  this  system  was  abandoned  in 
favor  of  one  ofliered  by  an  American  company 
that  was  willing  to  agree  tolhe  railway  company's 
terms.  New  York  City  is  not  by  any  means  an 
ideal  city  in  which  to  operate  an  underground 
system  of  any  of  the  existing  types,  but  the  effort 
will  undoubtedly  result  in  the  production  of  a 
thoroughly  reliable  and  efficient  system.  Mr. 
Crimmios  announces  this  week  his  intention  to  try 
such  a  system  on  one  of  the  new  lines  in  the  upper 
part  of  the  city  for  which  his  company  has  asked  a 
franchise. 


Instruct  the         Mr.  Perry  in  his  article  this 
Employes,  week  takes  up  the  manage- 

ment of  street  railway  motors  and  points  out  a  few 
of  the  causes  of  the  troubles  usually  met  with  in 
their  daily  operation.  This  is  a  subject  of  the 
greatest  importance,  and  Mr.  PeiTy"s  exceedingly 
practical  ideas  will  be  found  of  great  value  it  the 
trouble  is  taken  to  bring  them  to  the  attention  of 
the  men  whose  duty  it  is  to  care  for  the  motor 
equipment.  Mr.  Perry's  reference  to  the  almost 
utter  impossibility  of  a  motorman  following  out 
the  plan  of  wiring  of  his  car  suggests  that  it  would 
be  a  good  plan  to  have  a  "life  size''  drawing  show- 
ing the  arrangement  of  the  motor  connections 
placed  in  the  car  house  or  other  convenient  place, 
so  that  employes  could  spend  as  much  time  as  they 
pleased  discussitg  it  and  making  themselves 
familiar  with  it.  Such  a  knowledge  of  the  car 
equipment  could  not  fail  to  add  to  the  value  of  an 
employe's  services,  and  there  is  little  doubt  that  the 
opportunity  would  be  made  use  of  by  all  intelligent 
motormen  and  those  employed  about  the  shop 
making  repairs  and  doing  similar  work.  Manu- 
facltu'ers  are  altogether  too  exclusive  iu  conveying 
to  the  men  who  are  to  care  for  their  motors  the  in- 
formation needed  for  a  clear  and  distinct  under, 
standing  of  their  working  parts  and  their  method 
of  operation. 


Chicago  Electric  The  official  announcement  wi>s 
Elevated  Eoad,  niade  a  few  weeks  ago  that 
the  Metropolitan  Elevated  Road,  of  Chicago,  was 
to  be  operated  by  electricity.  The  executive  com- 
mittee which  had  this  matter  under  consideration 
arrived  at  this  decision  only  atter  an  extended  pex'- 
iod  of  investigation,  and  it  reached  its  conclusion 
in  favor  of  electricity  because  the  data  which  had 
been  gathered  indicated  that  the  operating  cost 
would  be  less  with  motors  than  with  steam  loco- 
motives. The  committee  had  every  reason  to  be 
impressed  with  the  necessity  of  making  operating 
expenses  as  low  as  possible,  for  the  two  elevated 
railways  in  Chicago  have  as  yut  barely  paid  the 
cost  of  keeping  them  in  operation,  to  say  nothing 
of  the  interest  on  the  bonds.     The    committee. 


therefore,  was  not  so  luuch  interested  in  the  initial 
cost  as  in  the  probable  amount  of  the  coal  bill. 
When  it  was  convinced  that  a  very  material  sav- 
ing could  be  effected  by  using  cheap  fuel  in  a 
power  house  instead  of  anthracite  under  locomo- 
tive boilers,  few  other  arguments  were  necessary 
to  determine  the  members  in  favor  of  electricity.  The 
operation  of  the  Intramural  road  at  the  Fair  con- 
vinced them  that  electricity  was  a  reliable  agent  and 
that  it  could  be  depended  on  to  embrace  the  con- 
ditions encountered  in  elevated  railroad  practice. 
The  company  hopes  to  have  the  road  in  operation 
by  Sept,  1,  but  it  seems  hardly  likely  that  the 
work  can  be  completed  by  that  time.  During  the 
last  week  or  two  bids  have  been  received  from 
manufacturers  for  the  electrical  equipment.  It 
is  rep^rted  that  four  American  companies  and  one 
English  concern  have  submitted  propositions.  It 
is  hard  to  see  how  the  foreign  linn  can  hope  to 
compete  with  American  manufacturers,  for  the 
latter  have  reduced  their  prices  until  the  ijrofit  is 
almost  all  wiped  out,  and  at  the  same  time  they 
are  protected  by  a  40  per  cent.  duty.  The  contract 
will  be  awarded  within  a  few  days,  and  active 
work  will  then  be  begun  on  the  plant.  The  in- 
stallation will  be  the  first  permanent  elevated 
electric  road,  and  the  progress  of  the  work,  and 
the  solution  of  the  various  problems  that  will  be 
encountered,  will  be  watched  with  the  utmost  in- 
terest. 


Electric  Postal      The    announcement  is  made 
Oars,  this  week  that  the  postmaster 

of  Brooklyn  has  made  a  contract  with  the  Atlantic 
Avenue  Railroad  Company,  by  which  the  electric 
cars  are  to  be  utilized  for  the  transportation  of 
mails.  The  arrange.nent  appears  to  be  only  a  be- 
ginning in  the  establishment  of  what  might  be 
made  a  most  efficient  system  for  the  collection  and 
distribution  of  niails.  As  we  said  last  week,  there 
is  no  reason  why  the  excellent  facilities  of  many 
of  the  more  important  street  railway  systems,  es- 
tablished primarily  for  the  transportation  of  pas- 
sengers, should  not  be  utilized  for  the  transfer  of 
the  United  States  mails.  No  other  method  exists 
that  can  compare  with  the  electric  car  iu  furnish- 
ing precisely  the  class  of  service  demanded  for  ex- 
tending the  efficiency  of  the  post-office  department 
of  the  government  in  large  and  widely  scattered 
cities.  In  cities  like  Brooklyn,  where  electric 
cars  run  in  every  direction,  there  ought  to 
be  no  hesitation  in  utilizing  the  rapid  transit 
facilities  of  these  lines  for  the  transportation  of 
mails.  It  is  a  matter  of  surprise  that  the  Broadway 
and  Third  avenue  cable  cars  in  New  York  City 
have  not  been  made  use  of  for  this  purpose.  Both 
New  York  and  Brooklyn  have  much  to  learn  in 
this  respect  from  such  cities  as  St.  Louis,  where 
electric  mail  cars,  used  exclusively  for  this  purpose, 
have  been  in  regtdar  service  for  some  years,  carry- 
ing packages  of  mail  to  the  postmen  in  the  suburbs, 
who  thus  lose  no  time  in  traveling  to  and  from  the 
central  post-office,  and  bringing  back  on  the  return 
trip  the  outgoing  mails  that  have  been  deposited 
in  the  accumulation  boxes  along  the  route  by  the 
carriers  who  collect  from  the  i-egular  mail  boxes 
placed  about  the  streets  in  the  suburbaii  districts. 
It  is  said  that  the  Atlantic  Avenue  Railroad  Com- 
pany is  also  considering  the  proposition  to  put  mail 
boxes  in  all  of  its  cars  for  the  use  of  passengers. 
This  would  certainly  be  a  great  convenience  to  the 
patrons  of  the  road,  but  it  is  more  than  likely  that 
it  would  lead  to  considerable  annoyance  from 
persons  who  were  not  passengers,  but  who  would 
stop  the  car  to  deposit  mail  in  its  box.  A  travel- 
ing mail  box,  at  the  service  of  everyone,  would  of 
course  be  a  great  convenience,  but  if  it  should  at 
the  same  time  interfere  with  the  rapid  transporta- 
tion of  passengers  it  would  not  be  tolerated.  The 
attachment  of  a  mail  box  to  each  car  might  make 
it  rather  difficult  for  striking  employes  to  interfere 
with  the  operation  of  the  cars,  as  the  men  would 
then  be  subject  to  the  charge  of  interfering  with 
the  transportation  of  the  United  States  mails. 
Should  the  Brooklyn  road  adopt  this  plan  it  will 
b^  interesting  to  watch  the  result. 
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NEW    YORK    CITY     EAPID     TRANSIT     COM- 
MISSION   AND    ITS    PLANS. 


John  H.  Innjan  has  been  elected  to  fill  the  va- 
cancy on  the  Board  of  Rapid  Transit  Conimissiou- 
ers  caused  by  rtie  selection  of  Alexander  E.  Orr  for 
president  of  the  Chamber  of  Commerce.  Mr. 
Inman's  experience  on  the  old  commission  ought 
to  be  very  valuable  in  considering  the  plans  pro- 
posed. In  answer  to  the  question  whether  the 
commissioners  would  have  the  rapid  transit  work 
ready  to  be  voted  on  in  October,  Mr.  Inman  said  a 
few  days  ago: 

"If  everything  goes  on  as  I  hope  it  will  there  is  no 
doubt  about  it.  The  old  commission  has  been  over 
all  the  preliminaries  and  obtained  the  necessary 
specifications  and  consents,  and  my  plan  is  for  the 
Board  to  meet  next  Tuesday  and  sit  until  Friday. 
If  the  plans  of  the  old  commission  of  1891  are  ac- 
cepted we  can  get  through  the  work  bj'  that  time 
and  simply  have  to  wait." 


ANNUAI,  EEPOET  OF  THE  BUDAPEST  ELEC- 
TRIC RAILWAY  SYSTEM. 

So  much  consideration  has  been  given  recently 
to  conduit  electric  railways  that  the  following 
details  regarding  the  operation  during  1893  of  the 
Budapest  line,  taken  from  the  annual  report,  will 
be  of  interest.  During  the  year  the  capital  stock 
was  increased  from  11,446,000  to  $1,928,000  by  the 
issue  of  10,000  new  shares  of  a  par  value  of  $48.i0 
each.  Certain  lines  were  extended,  and  the  motive 
power  of  theCentral-Friedhof  section  was  changed 
from  steam  to  electricity,  with  overhead  conduc- 
tors. The  generating  plant  in  the  central  station 
and  the  rolling  stock  were  increased  to  keep  pace 
with  the  above  extensions  and  the  rapidly  increas- 
ing business. 

Comparative  i:gures  for  the  years  1893  and  1893 
are  shown  in  the  following  table  : 

1892.  1893. 

Car  miles 1.433,540  1,593,330 

Passensers  carried 10,989.172  12.499,274 

Beceipfs $369,558  S443,090 

The  company  has  a  central  station  building  cov- 
ering an  area  of  852.56  square  metres,  standing  in 
grounds  having  an  area  of  2,330  square  metres, 
and  two  car  yards.  One  yard  has  an  area  of  9,094 
square  metres,  of  which  8.331.44  square  metres  are 
under  cover;  the  area  of  the  other  yard  is  10,660 
square  metres,  with  1 ,668.17  square  metres  under 
cover. 

The  length  of  line  is  as  follows  : 

1.  Surface  road  with  underground  conductors  : 
Length  of  street,  13.283.87  metres;  total  length  of 
track,  25,459.64  metres. 

2.  Surface  road  with  overhead  conductors : 
Length  of  street,  5,240.13  metres;  total  length  of 
track,  10,133.49  metres. 

3.  Road  with  steam  as  motive  power  and  Vignol 
rails  :  Length  of  street,  5,549  metres  ;  total  length 
of  track,  6,693.05  metres. 

4.  The  Koebanyacar  yard,  with  Haarmann  track 
and  Vignol  rails  :  Total  length  of  track,  1.239.69 
metres. 

Altogether,  the  length  of  street  is  33,073.99 
metres  (14.31  miles)  ;  length  of  track,  43,514.87 
metres  (36.98  miles). 

The  equipment  of  the  central  station  consists  of 
three  compound  condensing  steam  engines  of  100 
H.  p.  each,  to  which  are  connected  three  dynamos: 
four  compound  condensing  engines  of  300  H.  P. 
each,  directly  connected  witli  four  dynamos:  one 
motor  for  driving  the  ventilating  fan  of  the  cool- 
ing tower  and  the  centrifugal  pumps;  one  contin- 
uous current  transformer,  consisting  of  two  dyna- 
mos, for  lighting  puipo^es;  fiveSteinmueller  water 
tube  boilers  of  98  square  metres  heating  surface 
?ach;  one  Steinmueller  water  tube  boiler  of  213 
square  metres  heating  surface;  four  Worthington 
steam  pumps,  used  as  cold  water  and  feed  water 
pumps;  two  centrifugal  pumps;  two  injectors;  one 
cooling  tower  for  thoroughly  cooling  the  water 
from  the  condenser;  one  water  filtering  apparatus; 
one  "washing  machine,"'  driven  by  electricity; 
one    battery    accumulator  for  lighting    the  cen- 


tral station  and  the  car  yards  after  the  ma- 
chines have  shut  down,  and  two  traveling  cranes 
in  the  power-house.  The  two  car  yards,  where 
there  are  also  repair  shops,  are  provided  with  elec- 
tric motors  and  the  necessary  tools,  machines,  ac- 
cumulators, etc.  In  order  to  keep  the  track  clean 
and  in  repair  there  are  sweeping  machines,  snow 
plows,  etc.,  which  can  be  driven  by  horses  or  elec- 
tric power.  The  rolling  stock  consists  of  92  cars, 
of  which  83  are  motors  cars,  10  being  summer  cars 
without  motors.  For  the  steam  railway  there  are 
five  locomotives,  nine  passenger  cars,  and  three 
open  freight  cars. 

The  operating  receipts  and  espendiiures  were  as 
follows: 

OPERATING   RECEIPTS. 

Passenger  traffic $143.(90 

Various  receipts 27.323 


PROPOSED    CONSOLIDATION    IN   ST.    LOUIS. 


Total $470,413 

OPERATING  EXPENSES. 

General  manae:ement S29,280 

Inspection   and  repair  of  track 27.3.:0 

Ma.naginK  and  commercial  service 4l.(?24 

(Operating  and  shop  service 111.911 

Sundry  expense*. .' 3.374 


Total. 


$212,9:9 


EXTRA  EXPENSES. 


Taxes,  etc $17..350 

Charged  off  to  depreciation 28.920 

Stocks  redeemed 8.098 

Total  expenditure 297,287 


Balance $173,126 

The  balance  sheet  for  the  year  1893  was  as  fol- 
lows: 


Track  system,  central  station  and  rolling  stock.  .$1,6-13.622 

New  buildings  and  improvements 45S.809 

Bonds  deposited 21,156 

Extraorninary  reserve: 

Real  estate 96.992 

Stocks 186.187 

Bills  receivable 207,905 

Cash  on  hand 7. £60 

Material  in  stock 24,115 

Total $2,619,946 

LIABILITIES. 

Capital  Stock :fl,92S.O0O 

Extraordinary  reserve 354,03;-! 


Trflfflc  reserve  fund. 

Ta.^  reserve 

Renewal  reserve 

Stock  sinking  fund 

Bonds 

Bills  payable 

Coupons  not  redeemed 
BalaLce  of  1892 


3,3.52 

1,338 

53.148 

8,098 

7.690 

105,812 

142 

14.578 

Surplus  of  1893 173.126 

Total : $2,619,916 

After  making  deductions  from  the  surplus  in  ac- 
cordance with  the  statutes,  it  was  proposed  to  de- 
clare a  dividend  of  8  percent.,  and  to  carry  $13,315 
forward  to  the  new  account. 

It  will  be  remembered  that  in  the  Budapest  un- 
derground system  the  conduit  is  placed  under  one 
rail  and  consists  of  castings  having  flanges  of  47 
inches  placed  about  4  feet  apart,  the  spice  between 
being  a  conduit  of  concrete.  Tlie oval-shaped  con- 
duit has  a  width  of  11  inches,  and  a  height  of  13 
inches.  The  slot  consists  of  two  beam  rails  hav- 
ing no  inside  lower  flange;  and  these  are  fastened 
to  tlie  iron  frames  by  wrought  iron  angle  pieces. 
The  width  of  the  slot  is  If  j  inches.  The  total  depth 
of  the  foundation  below  the  rail-top  is  27+  inches. 
The  conductors,  both  positive  and  negative,  are 
made  of  angle  irons,  secured  by  means  of  insula- 
tors fastened  to  the  castings.  They  are  suSiciently 
high  above  the  floor  of  the  conduit  to  be  protected 
from  the  water  which  may  collect.  They  are, 
furthermore,  under  the  top  of  the  oval,  so  that  they 
cannot  be  touched  from  the  outside.  No  earth 
return  is  used,  as  both  leads  are  insulated.  The 
water  which  runs  into  the  conduits  is  collected  at 
the  lowest  points  and  passes  to  the  sewers. 

The  system  is  run  with  300  volts  pressure,  and 
all  the  dynamos  lead  to  common  bus  wires.  The 
leads  are  made  of  lead-covered  cables  armored 
with  iron  bands  and  laid  directly  in  the  earth  ; 
these  lead  to  junction  boxes  from  which  others 
run  along  the  road  and  are  connected  at  intervals 
by  means  of  short  branch  conduits  to  iron  leads 
in  the  conduits.  The  first  portion  of  the  road — 
about  one  and  a  half  miles — was  opened  July  30, 
1889,  and  has  therefore  been  in  operation  nearly 
five  years. 


It  is  predicted  that  «-ithin  a  comparatively  short 
time  the  street  railroads  of  St.  Louis  wilt  be  con- 
solidated. Efforts  in  this  direction  have  been  in 
progress  for  several  years.  The  St.  Louis  Globe- 
Democrat  states  that  though  the  gentlemen  wor ic- 
ing toward  the  consolidation  of  the  lines  have  not 
agreed  upon  the  details  of  the  plan,  they  -wpfe  so 
near  an  agreement  two  years  ago  that  were  it  not 
for  the  legal  limit  of  capitalization  in  Missouri, 
which  is  SIO, 000, 000,  the  roads  would  have  been 
brooght  together. 

The  law  is  clear,  and,  acting  under  the  best  legal 
advice,  the  promoters  of  the  St.  Louis  Traction 
Company  have  concentrated  their  attention  now 
upon  getting  the  statutes  so  amended  as  to  bring 
the  limit  of  capitalization  up  to  |50,000,000,  where- 
upon consolidation  will  immediately  follow. 

Already  under  the  Illinois  law,  and  acting  by 
authority  of  an  Illinois  incorporation,  the  National 
Railway  Company,  of  which  D.  G.  Hamilton,  of 
Chicago,  is  president,  controls  the  Citizens',  Cass 
Avenue,  St.  Louis,  Union,  Seventeenth  Street  and 
Northern  Central  Railways  ;  when  the  Sf.  Louis 
Traction  Company  comes  into  business  it  will 
include  these  roads  as  well  as  the  others,  and  will 
represent  a  capitalization  of  about  $20,000,000, 
with  a  bonded  debt  of  very  nearly  the  same 
figure. 

Mr.  James  Campbell,  who  was,  from  the  first, 
one  of  the  men  most  deeply  interested  in  the  con- 
sohdation,  is  quoted  as  saying:  "Ever  since  1883  I 
have  been  working  to  get  the  roads  together,  and 
the  only  obstacle  now  standing  in  the  way  is  the 
letter  of  the  statute  which  forbids  a  corporation  to 
have  more  than  |10,000,000  capital.  This.  I  think, 
will  he  amended  by  the  next  Legislature,  and  there 
will  be  nothing  in  the  way  of  the  consolidation,  it 
the  companies  choose  to  come  together.  A  com- 
mittee to  appraise  the  values  of  the  different  com- 
panieii  was  appointed  some  time  since,  and  it  has 
worked  at  the  problem  until  a  very  fair  solution 
has  been  found.  Not  alone  are  the  capital  stock, 
the  bonded  debt  and  the  mileage  elements  to  be 
considered,  but  the  people  carried,  the  excursion 
privileges  and  the  probable  future  of  each  road. 
In  order  to  bring  about  a  solid  agreement,  of 
course  the  rights  of  each  party  must  be  carefully 
preserved,  and  full  justice  done.  Of  course  there 
IS  still  much  difference  of  opinion,  but  it  is  upon 
minor  points,  and  it  will  disappear  as  the  advan- 
tages of  consolidation  become  more  and  more  ap- 
parent. The  companies  will  save  all  the  expense 
of  separate  management,  an  economy  which  I 
estimate  will  amount  to  five  per  cent,  on  1^2.000.- 
000  every  year  in  salaries  alone.  The  work  will  be 
better  done  under  one  central  control,  and  each 
road  wUl  have  the  benefit  of  the  whole  effort  and 
economy.  The  people  will  at  once  come  into  pos- 
session of  a  transfer  system  that  will  make  any 
part  of  St.  Louis  accessible  for  five  cents.'' 

The  following  table  shows  the'  standing  of  the 
securities  and  the  mileage  of  the  St  Louis  roads: 


Railway. 

Capital 
Stock. 

a 

Bonds. 

Mark't 
Value. 

to  C 

Cas.  Ave 

Citizens  

Fourth  &  Arsenal 

Jeffersoo  Ave 

LindellRy 

Missouri  Ry 

People's  Cable.... 
St.  Louis  R.  R.... 
St.  Lo's  &  Suburb 

Southern  Ry 

Union  Depot  Ry.. 

$2,500,000 

2,OOiJ,000 

15O.OO0 

112.000 

2,500,000 

2.400,000 

300,001) 

2.000,1100 

2.500.003 

(     800,000 

J      (pcef.l 

1      700,000 

V     (com  ) 

3.000,000 

80 

Par 

8 

(50   is 

par.) 

300 

85 
205 
Par 
150 

11 

80^ 

20  ^ 
J 
125 

$l,60n,000 

2,000,ono 

60.000 

100,000 
3,000.000 

600,000 
11000,000 
2,000,000 
2,300,000 

500,000 
3.000,000 

Par 
105 
Par 

Par 
Par 
Par 

SO 
Par 

85 

Par 

105 

30 
21 
6 

5 
70 
23 
10 
20 
IS 

8 
61 

$18,962,000 

i 

$16,050,000 

tfn 

Jamaica,  N.  Y.— The  village  authorities  have  re- 
ferred the  question  of  granting  a  franchise  to  the 
Long  Island  Electric  Railway  Company  to  a  com- 
mittee for  investigation,  and  final  action  will  not 
be  taken  until  the  28th  of  June. 
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CENTRAL   POWER   STATION  AT    NEWPORT, 
KY.,  AND  ITS  ESCriPMENT. 


Nearly  60  miles  of  track  are  now  operated  under 
one  management  in  the  cities  of  Covington,  New- 
port, Bellevue  and  Dayton  in  Ohio  and  Kentucky. 
These  lines  operate  in  two  States,  three  counties, 
five  cities  and  seven  villages,  and  the  combined 
sy-item  is  known  as  the  Cincinnati,  Newport  & 
Covington  Railway. 

The  power  for  operating  the  system  is  geni  rated 
at  two  stations.  The  old  station,  which  formerly 
provided  all  the  power  for  the  isyslem.  stands  on 
Second  street,  in  Covington,  nenr  ihe  end  of  the 
s'jspension  bridge,  but  at  present  supplies  the 
power  for  operating  the  sections  across  the  bridges 
and  on  the  Cincinnati  side  only.  A  new  central  sta- 
tion, shown  in  the  figure,  has  recently  been  erected 
in  Newport,  beside  the  Licking  River  near  E'ev- 
enth  street,  al'ove  the  second  bridge  connect- 
ing Newport  and  Covington,  the  tv.  o  cities 
being  separated  by  the  Licking  River,  which 
forms  a  junction  with  the  Ohio  at  this  point. 
According  to  the  Street  Railmay  Journal  Ihe  new 
station  is  of  brick,  having  a  ground  dimension 
16)i  X  70  feet,  witii  a  wing  for  the  boiler  room 
70  X  50  feet.  The  roof  of  the  station  is  of  slale, 
and  supported  by   steel  trusses.     The  smokestack 


supported  on  an  incline  track  laid  on  the  sloping 
banks  of  the  river.  Steam  is  delivered  to  the 
pumps  from  the  station  by  menus  of  a  4  inch 
pipe,  which  is  provided  with  a  covering  for 
most  of  the  distance.  The  suction  pipe  is  provided 
with  a  screen,  and  the  whole  arrangement  of  the 
station  is  such  that  the  building  can  be  moved  up 
or  down  the  incline  by  means  of  wire  ropes  and 
hoists  to  adjust  it  to  the  height  of  the  water  in 
the  river,  which  has  an  e.xtrem  ;  variation  between 
low  and  high  water  of  40  feet.  Two  hoists  are 
provided  and  also  safety  ropes,  and  the  arrange- 
ment is  such  that  the  power  of  six  men  can  oper- 
ate it.  The  water  and  steam  pipes  are  provided 
with  junctions  (the  former  of  which  are  10  inches 
in  diameter),  so  that  attachments  can  be  made  at 
different  stations  as  conditions  may  require.  The 
station  has  a  pumping  capacity  of  3,000,000  gal- 
lons, and  the  feedwa'er  is  lifted  into  a  tank  ne:ir 
the  boiler-room,  having  a  capacity  of^  39,000  gal- 
lons, Ihe  entire  lift  above  low  water  bemg  80  fiet 
Pittsburgh  and  Kinaw-ha  coal  is  employed, 
which  is  delivered  by  carts  from  neighboring  coal 
depots,  being  brouglit  fi'om  the  mines  on  barges, 
and  costs  delivered  ab  jut  $1.3.5  per  ton.  From  36 
to  38  tons  are  consumed  a  day  for  fuel,  the  cost 
being  about  |.0119  per  car-mile. 


in  diameter,  and  is  operated  by  a  hand  wheel 
placed  in  a  convenient  position  for  operat- 
ing from  the  floor.  Around  the  engine  at  a 
convenient  height  is  placed  a  platform  of  iron 
gratuig  andiron  pipe  railing.  The  engines  are 
belted  direct  to  Westinghouse  generators  by  means 
of  48-inch  belts,  the  distance  between  shaft  centers 
being  about  50  feet. 

The  four  generators  are  of  the  M.  P.  type,  of  500 
H.  P.  each.  The  belts  are  of  three  ply  leather,  and 
were  manufactured  by  the  Bradford  Belt  Manufac- 
turing Company,  of  Cincinnati.  The  switchboard 
is  ofwhi'e  marble  and  eqidpped  with  Westing- 
house  instrument.".  A  current  of  550  volts  pres- 
sure is  carried.  An  overhead  lOton  hand  power 
crane,  manufactured  by  the  Phoenix  Iron  Works, 
of  Cleveland,  completes  the  principal  station  equip- 
ment. 

In  connection  with  the  telephone  equipment  of 
the  station,  colortd  incandescent  lights  are  provided 
which  light  up  when  a  call  is  rung  so  as  to  attract  the 
attention  of  the  attendants  in  case  the  noise  of  the 
machinery  should  prevent  them  hearing  the  bell 
call.  All  the  appointments  of  the  station  are  very 
complete,  and  the  details  as  to  cleanliness  and 
operation  rtflect  creditably  upon  the  engineer  in 
charge. 


is  of  brick,  circular,  and  13i  feet  in  height;  the 
base  is  9  feet  in  diameter,  but  tapers  to  6  feet  at 
the  top. 

.  The  original  design  was  for  a  double  station  %vith 
switchboards  at  either  end  of  the  building,  and  the 
first  half  has  been  equipped  with  this  view,  but  it 
is  the  intention  of  the  management  to  add  to  the 
equipment  as  necessary,  placing  the  switchboard 
in  a  tower  on  the  side  eo  that  one  set  of  engineers 
can  operate  the  entire  station. 

The  boiler  equipment,  which  is  lor"ated  in 
the  wing  in  the  rear  of  the  engine  room, 
consists  of  four  Babcoek  &  Wilcox  boilers 
£50  H.  P.  each,  and  two  Stirling  boilers,  each 
of  the  same  capacity,  and  all  are  provided 
with  Roney  mechanical  stokers.  The  auxiliary 
steam  equipment  consists  of  a  Webster  purifier 
;Aud  pumps  of  the  Blake  type.  A  hot-well,  which 
was  formerly  in  the  engine-room,  has  been  re- 
moved to  a  corner  in  the  rear  of  the  boiler-room. 
This  was  rendered  necessary  as  the  vapors  in  the 
hot-room  destroyed  the  insulation  on  the  trunk 
wires  which  pass  under  the  floor  in  the  basement. 
The  feed  and  cond-nsing  waters  are  obtained  from 
the  river,  from  which  the  station  is  distant  about 
800  feet.  The  pumps  for  lifting  the  water  are 
located  on  the  river  bank,  and  are  housed  in  a 
small  wooden  building,  provided  with  wheels  and 


CENTRAL    POWER    STATION    AT    NEWPORT,    KY, 

The  power  equipment  consists,  of  four  500  H.  P. 
vertical  compound  condensing  engines  of  the 
marine  type,  which  were  manufactured  by  the 
Cleveland  .Shipbuilding  Company.  These  exhaust 
into  Brooklyn  surface  condensers  placed  between 
the  engines  and  generators,  the  condensers  being 
the  standard  in  use  on  vessels  in  the  United  States 
Navy.  The  flywheels  of  the  enginrs  are  11  feet  in 
diameter,  and  thd;  governing  mechanism  ia  con- 
tained in  the  flywheel.  The  cylinders  are  18  X  38 
and  34  X  38  inches,  and  are  run  at  130  revolutions. 
The  tops  of  the  cylinders  extend  about  16  feet  above 
the  floor,  and  are  provided  with  iron  platforms  and 
iron  steps,  so  that  all  the  operating  parts  are  readily 
reached  by  the  attendants.  A  belt  11  feet  in  di- 
ameter with  a  50  inch  face  is  used.  It  is  placed 
between  the  frames,  with  the  cranks  on  the  out- 
side of  the  main  bearings  at  right  angles  to  each 
other.  The  wearing  surfaces  of  the  crossheads 
and  the  main  bearitgs  are  lined  with  anti-friction 
metal.  The  shaft  is  of  mild  steel  forging  8+  inches 
diameter,  in  journals.  The  valve  motion  is  very 
accurate,  and  the  engine  is  under  perfect  control, 
notwithstanding  the  rapidly  varying  load.  The 
high  pressure  valve  is  actuated  by  an  eccentric 
connected  to  a  flywheel  governor;  the  low  press- 
ure valve  is  moved  direct  by  an  eccentric  keyed  to 
the  main  sh.ift.    The  throttle  valve  is  six  inches 


The  original  equiimient  of  the  old  station,  referred 
to  above,  consisted  of  three  high  speed  engines,  two 
of  them  being  of  the  Armington  &  Sims  type,  and 
of  135 H.  P.  each,  and  one  of  Mcintosh  &  Seymour 
make  of  150  H.  p.,  and  were  arranged  to  belt  direct 
to  Short  80  K.  w.  generators.  More  recently,  how- 
ever, the  eqiupment  of  the  station  has  been  increased 
by  the  installation  of  a  400  H.  p.  Corliss  engine, 
manufactured  by  Lane  &  Bodley,  of  Cincinnati, 
and  which  drives,  by  means  of  belting  and  coun- 
tershaft, the  Short  generators  referred  to  above, 
the  highspeed  engines  being  used  only  in  case  of 
emergency. 

Still  more  recently  an  additional  unit  of  power 
has  been  installed,  consisting  of  a  500  H.  p.  ver- 
tical engine,  of  the  same  make  as  those  described 
above  for  the  central  station,  and  which  is  belted 
direct  to  a  400  H.  p.  M.  P.  Westinghouse  gener- 
ator. This  unit  has  a  separate  switchboard 
equipped  with  Westinghouse  instruments,  while 
the  switchboard  for  the  balance  of  the  station  is 
provided  with  instruments  of  the  Short  type.  The 
boiler  equipment  of  the  station  consists  of  foiu' 
tubular  boilers,  of  100  H.  P.  each,  which  are 
equipped  with  Murphy  smokeless  furnaces.  These 
furnaces,  the  superintendent  states,  operate  very 
satisfactorily  when  the  boilers  are  moderately 
fired,  and  the  grates  last  from  sis  to  eight  months; 
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but  when  it  is  necessaiy  to  force  the  fires,  the 
grates  require  changing  frequently. 

The  same  is  true  of  other  auxiliary  equipment, 
including  the  pumps;  as  loug  as  they  are  not  over- 
taxed everything  -works  in  a  satisfactory  manner, 
and  this,  said  the  superintendent,  is  the  secret  of 
success  vrith  all  street  railway  appliances,  as  nearly 
all  breakdowns  come  from  overloading.  The  same 
quality  of  coal  is  supplied  as  described  for  the  cen- 
tral station,  and  it  requires  10  tons  a  day,  of  19 
hours  each,  at  a  cost  of  813  50.  to  operate  the  33 
cars,  the  average  number  on  the  Cincinnati  side  of 
the  river.  Some  of  ihe  grades  are  S  per  cent.,  as 
before  noted,  and  the  approach  to  the  suspension 
bridge  on  the  Cincinnati  side  is  especial!}'  difficidt, 
as  it  consists  of  a  long  curve  on  a  7J  per  cent. 
grade.  The  approach  to  all  the  bridges  is  over  a 
considerable  grade,  and.  with  one  exception,  on 
diflScult  curves. 

A  comparison  is  made  iu  this  station  on  the  cost 
of  operating  with  condensing  and  non  condensing 
engines.  With  the  compound  engines  water  for 
condensing  ptuposes  costs  six  cents  per  1 ,000  gal- 
lons, or  a  total  cost  of  ^200  per  month  for  water, 
and  for  feed  water  only  about  |50.  This  expense 
offsets  the  extra  cost  for  oil  which  is  consumed  on 
the  coimtei-shaft  and  extra  bearings  connected 
with  the  single  cylinder  engine,  so  that  the  cost  of 
operating  the  engine  with  either  system  is  about 
the  same,  there  being  a  50  per  cent,  saving  in  oil, 
ordinarily,  with  the  direct  connected  apparatus. 


ELECTRIC  RAILWAY   MOTOES:  THEIR   CON- 
STRUOTXON  AND    OPERATION. 


AN  ELECTRIC  RAILWAY  IN  ST.   PETERS- 
BURG, RirSSIA. 


G.  Wilfred  Pearce,  of  New  York  City,  announ- 
ces that  he  has  been  requested  by  the  secretary  of 
the  Imperial  Institute  of  Engineers  of  Russia  to 
notify  Uoited  States  inventors  that  the  tramway 
lines  of  St.  Petersburg  are  to  be  equipped  with  the 
best  street  railwaj' m  jtors  that  can  be  obtained. 
Full  particulars  and  specifications  are  obtainable 
from  H,  N.  MoUwo,  whose  addre.gs  is  73  English 
Quay,  St.  Petersburg,  Russia. 


EXTENSIONS  OF  THE  METROPOLITAN  TEAC 
TION  CO.  S  LINES  IN  NEW  YORK  CITY. 


The  Metropolitan  Traction  Company  made  two 
applications  this  week  to  the  New  York  board  of 
alderman  for  permission  to  extend  its  tracks  and  to 
build  new  lines  in  the  upper  districts  of  the  city. 
It  is  stated  that  a  conduit  electric  system  will  be 
uaed  if  possible,  but  if  this  should  fail  to  be  satis- 
factory the  cable  will  be  introduced.  The  contem- 
pla'ed  extensions  require  about  eight  miles  of  new 
track.  The  aldermen  appointed  Sept.  (i  and  Sept. 
Lj  for  the  pultlic  hearings  on  the  two  applications. 

John  D.  Crimmins  said  of  these  applications  : 

"  These  applications  provide  for  two  important 
extensions.  The  first  is  from  Columbus  avenut 
and  109th  street,  through  lllOth  street  east  one 
short  block  to  Manhattan  avenue,  so  as  to  avoid 
the  U!?e  of  (,'athedral  Parkway;  thence  north 
through  Manhattan  avenue  to  connect  with  the 
cro«H-town  line  in  110th  street,  and  continuing 
north  through  Manhattan  and  St.  Nicholas  ave- 
nuee,  crossing  the  river  to  Kingsbridge  station. 

'•The  chief  part  of  this  route,  all.  in  fact,  north 
of  lltitli  street,  is  technically  a  new  route  instead 
of  an  extension.  Conirequently,  under  the  law, 
the  franchise  will  have  to  be  sold  at  jiublic  auc- 
tion. The  Third  Avenue  Coippuny  has  made  an 
application  for  the  same  route,  so  it  will  simply 
retiolve  il.wlf  into  a  question  as  to  which  connec- 
tion the  re»identH  prefer  and  which  of  the  two 
companies  is  willing  to  |  ay  the  larger  amount  of 
percentage  to  the  city  for  the  franchise. 

"The  other  application  is  foran  extension  of  our 
AiiiBterrlain  avenue  line,  one  lilo(-k  west  from  Atn- 
Bterdam  or  Tentli  avenue  in  12.')lh  Btrect  t'l  the 
Boulevard,  and  thence  through  the  ISjuleviird 
north  to  the  junction  with  the  other  line  at  lOTlh 
street  and  Kingsbridge  road.  If  these  applications 
are  grnntetl.  and  we  olitJiin  the  franchises,  work 
will  tx-gin  at  once.  We  hope  to  be  able  to  use  the 
underground  electric  syotem  of  inotivi-  power,  but 
10  the  event  of  experiments  in  that  directi'.n  prov- 
ing unxuccessful,  we  shall  coUHtruct  our  conduits 
in  such  a  way  that  a  cable  system  on  the  same 
principle  as  that  now  In  use  in  Broadway  can  be 
Hubatituted," 


BY  NIXSON  W.  PERRY. 

[Tweniy-third  Article.) 

THE  M.iNAOEMENT  OF  STREKT  RAILWAY  MOTOES. 

At  the  outset  of  this  chapter  the  author  might 
as  well  confess  his  inability  to  teach  anovioe,  either 
by  letter  pressor  pen,  how  to  actually  manage  an 
electr'.c  street  car  in  its  various  moods  and  whims, 
if  so  thev  may  Le  called.  If  he  can  impress  upon 
his  readers  at  the  outset  that  motors  do  not  have 
whims  at  all.  and  that  the  seeming  irregularities 
of  their  behavior  are  all  due  to  definite  causes 
which  are  in  most  cases  within  the  control  of  the 
motorman,  he  will  have  made  a  good  start.  No 
one,  from  book  reading  alone,  can  expect  to  slep 
full-fledged  a  motorman  upon  his  car.  There  is 
much,  after  all  is  told,  that  must  be  learned  by  ac- 
tual experience.  For  instance,  the  sound  ot  his 
motors  often  telle  him  much, and  not  only  indicates 
either  that  everything  is  all  right  and  permits  him 
to  continue  on  with  confidence,  or  that  something 
is  wrong,  and  moreover  frequently  indicates  just 
what  is  wrong,  or  so  nearly  so  that  the  experienced 
motorman  need  not  look  far  to  find  the  trouble, 
whereas  the  novice  might  spend  an  hour  or  two 
fruitlessly  hunting  for  the  fault.  And  this  was  the 
moral  intended  to  be  taught  by  the  little  anecdote 
at  the  beginning  of  this  brochure. 

We  believe,  however,  that  :f  one  thoroughly  un- 
derstands the  construction  of  this  apparatus  and 
the  principles  upon  which  it  operates,  the  instruc- 
tions %vhich  follow  will  well  supplement  a  grow- 
ing experience  and  enable  the  conscientious  op- 
erator to  avoid  many  difficulties  and  to  correct 
them,  when  they  do  occur,  the  more  readily.  It 
was  with  the  object  of  leading  up  to  the  manage- 
ment of  the  motor  railier  than  of  teaching  it,  that 
this  work  has  been  undertaken.  It  only  remains  tor 
us  to  give  a  little  kindly  advice  which  it  is  hoped 
the  reader  will  by  this  time  have  been  prepared  to 
understand.  The  remaining  pages  will,  therefore, 
partake  more  of  the  nature  of  those  medical  works 
intended  for  familj'  use  than  of  the  nature  of  a 
technical  medical  treatise. 

The  first  thing  to  keep  in  mind  is  to  keep  your 
motor  dry,  for  if  it  get  wet  the  whole  structure  is 
liable  to  give  way— burn  out.  The  second  word  of 
advice  is  to  keep  it  clean,  for  thereby  most  of  its 
ills  will  be  av-oidcd.  Water  and  dirt  are  the  two 
greatest  enemies  of  the  electric  motor.  The  third 
is,  study  the  wiring  of  your  car  so  that  you  have 
idcarly  mapped  out  in  your  mind  the  various  con- 
nections and  their  functions.  This  will  enable  you 
to  test  out  a  fault  which  could  not  easily  be  de- 
tected by  the  eye,  and  to  locate  it  at  any  rate 
within  a  given  circuit.  In  giving  this  last  advice 
to  the  motorman,  the  author  is  not  unrjindful  of 
the  difficulty,  nay,  even  the  impossibility,  of  the 
motorman's  being  able  to  trace  out  the  wiring  of 
his  car  unassisted.  To  do  this  he  must  have  the 
full  co-operation  of  those  in  authority,  and  here 
we  have  a  word  of  advice  to  give  to  those  in  charge 
of  the  rolling  stock. 

If  a  motorman  or  other  employee  of  yours  hav- 
ing in  the  performance  of  his  duty  to  do  with  your 
motors  wishes  any  information  in  reg.ard  to  the 
same  which  it  is  in  your  power  to  supply — supply 
it  fully  and  freely.  In  fact  it  is  your  duty,  if  you 
would  have  good  service,  to  educate  your  em- 
ployee to  the  highest  degree  possible  in  his 
duties.  Do  not  be  content  to  let  him  do  things 
with  your  machinery  simply  because  you  tell  him 
to.  thereby  making  of  him  a  machine  which  is 
even  more  likely  to  get  out  of  order  than  the  in- 
animate machinery  he  has  to  handle  ;  but  after 
telling  him  what  to  do  and  what  not  to  do,  try  to 
explain  to  him  the  reasons  therefor,  and  the  pen- 
alty—not to  him,  but  to  the  machinery  in  his 
charge— of  disobedience.  Encourage  him  to  ask 
proper  questions — and  all  questions  in  regard  to  his 
motors  are  proper  ones — .iiid  help  him  to  become 
an  intelligent  iiinti;  for  by  so  il  ling  alone  can  you 
get  the  bedt  service,  the  most  for  your  money. 

The  next  advice  to  the  motorman   Is  that  he 


study  the  "habit"  of  his  motors.  Let  him  keep 
his  ears  open  to  every  sound  until  any  variation 
from  the  same  would  awaken  him  even  if  he  were 
asleep,  for  the  sounds  given  out  by  the  motor  are 
as  surely  an  indication  of  its  condition  as  is  the 
pulse  of  a  human  being  of  his  state  of  health.  A 
variation  from  the  normal  sound  is  often  the  first 
indication  the  operator  may  have  of  trouble  with 
his  machines.  If  heeded  at  once,  disaster  may  be 
entirely  averted  where  it  would  otherwise  almost 
surely  follow. 

If  the  ear  detects  anything  unusual  the  car 
should  be  stopped  at  once  and  a  careful  examina- 
tion made  to  detect  if  possible  the  cause.  If  it 
cxnnot  be  located  at  once  it  may  be  well  to  cutout 
first  one  motor  and  then  the  other,  running  the 
car  carefully  for  a  short  distance  with  each  sepa- 
rately, if  the  grades  are  such  as  to  make  this  safe. 
In  this  way  the  trouble  may  be  located  by  sound 
in  the  motor  in  which  it  exists,  and  thus  its  specifi .; 
nature  and  exact  location  be  more  easily  traced. 

The  most  common  diseases  of  electric  motors  of 
any  kind,  street  car  motors  included,  their  symp- 
toms and  remedies  are  the  following: 

First  of  ad  comes 

SPARKING  AT  THE  COMMUTATOR. 

A  properly  constructed  motor  in  normal  work- 
ing condition  should  not  spark  at  all,  or  at  least 
not  noticeably,  Sprrking  may,  therefore,  be  re- 
garded more  as  a  symptom  of  a  disease  than  as  a 
disease.  The  sparking  of  the  commutator  is  often 
the  first  indication  that  the  operator  has  that  every- 
thing is  not  as  it  should  be.  When  sparking  is 
observed,  therefore,  an  investigation  should  be 
made  at  once  to  determine  its  cause  and  to  rectify  it 
on  the  spot,  if  possible,  or,  in  case  it  is  not  possible 
to  do  this,  to  run  the  car  into  the  shop  for  repaiiSv 
Sparking  should  be  stopped  for  its  own  sake,  how- 
ever, for  if  allowed  to  continue  it  will  corrode  the 
commutator  blocks,  and  in  this  way  increase  itself 
until  the  commutator  is  so  far  gone  as  to  require 
renewal. 

Crocker  and  Wheeler,  in  their  most  excellent 
little  work  on  "The  Practical  Management  of 
Dynamos  and  Motors,"  assign  fourteen  different 
causes  for  sparking,  not  all  of  which,  however, 
need  concern  us  here.  The  following,  how.ver,  are 
those  which  especially  concern  the  motorman: 

First  Cause. — Armature  carrying  too  much  cur- 
rent. This  means  that  the  motor  is  being  over- 
worked. The  motorman  need  not  be  alarmed  if 
his  motor  sparks  some  on  ascending  a  heavy 
grade,  for  that  is  rather  to  be  expected,  especially 
if  the  load  be  at  the  same  time  heavy.  The  rem- 
edy for  this,  of  course,  is  to  save  your  motor  as 
much  as  possible  by  gaining  momentum  before 
reaching  a  grade, and  then  maintaining  a  uniform 
slow  speed  until  the  grade  is  passed.  A  motor 
that  sparks  on  ascending  a  grade  should  never  be 
stopped  on  the  grade,  if  it  can  by  any  possibility 
be  avoided,  as  on  starting  again  the  work  it  will 
be  called  upon  to  do  will  be  many  times  that  which 
it  ought  to  do,  and  disastrous  results  may  follow. 

But  the  sparking  from  overload  may  not  al- 
ways be  due  to  tlie  excessive  uxcfnl  work  the 
motor  is  perf.irmiug.  It  may  be  due  to  the  strik- 
ing of  the  armature  against  the  pole  pieces,  to  the 
binding  of  the  armature  shaft  in  its  bearings,  to  a 
bad  short  circuit  or  to  the  grounding  of  the  motor 
on  the  frame.  Any  of  these  latter  causes,  if  ac- 
tive, are  likely  to  cause  sparking  when  the  motor 
is  not  doing  much  app.irent  work,  and  this  fact 
will  help  to  distinguish  which  ot  the  two  classes 
of  troubles  causes  the  overloading.  The  general 
indication  that  the  sparking  is  due  to  overload  is 
the  overheating  of  the  whole  armature.  If  this 
overload  is  due  to  frictional  causes,  they  may  be  de- 
tected by  examination  first  of  the  bearings,  which 
will  be  unusually  hot  if  the  trouble  lies  there,  and 
second  by  an  examination  of  the  armature.  If 
friction  is  indicated  there,  the  trouble  is  extremely 
serious,  as  in  overwound  armatures  (viz.,  those  on 
which  the  coils  are  wound  on  the  surface  as  dis- 
tinguished from  the  ironclad  armatures  iu  which 
the  coils  are  plactd  in  slots  on  the  surface,  and 
therefore  beneath  the  surface),  continued  friction 
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is  sure  to  wear  off  tlie  insulation  and  cause  a  burn- 
out of  the  armature.  In  this  case  the  motorman 
should  exercise  his  mechanical  ingenuity,  and  so 
centre  his  armature  tliat  it  will  not  strike  the  fields 
at  all. 

Second  Cause. — Biushcs  not  set  at  the  neutral 
point.  We  have  seen  that  thpre  are  two  positions  in 
erery  evolution  of  a  coil  in  which  it  generates  no 
electromotive  force.  In  a  two-pole  machine  these 
two  positions  are  diametrically  opposite  each  other, 
and  in  a  four-pole  machine  they  are  90°  from  each 
other.  These  points  are  called  the  neutral  point?. 
If  the  brushes  bear  at  exactly  these  points  there 
should  be  no  sparking,  but  if  they  bear  at  any 
other  points  on  the  commutator  the  brushes  will 
pass  off  from  bars  that  have  an  electromotive  force 
which  is  greater  the  further  the  brushes  aie  re- 
moved from  the  neutral  points,  and  it  is  this  electro- 
motive force  that  causes  the  sparking.  We  have 
seen  that  as  the  current  supplied  to  the  motor 
changes,  sodo  the  positions  of  tl^ese  neutral  points 
in  some  machines,  so  that  it  is  necessary  in  su^h 
to  move  the  brushes  back  and  forth  as  the  load 
varies.  It  is  this  change  of  the  positions  of  the 
neutral  points  that  causes  the  sparking  due  to  over- 
load, just  described.  But  the  ampere  turns  on 
street  railway  motors  on  the  armatures  and  fields 
are  so  disposed,  the  one  predominating  over  the 
other,  to  such  an  extent  that  the  load  may  vary 
within  wide  limits  without  perceptible  change  of 
the  neutral  points.  The  brushes  are,  therefore, 
usually  fixed  once  for  all  at  the  proper  places,  so 
that  the  sparking,  if  due  to  the  brushes,  is  probably 
due  to  one  or  more  of  the  following  causes  rather 
than  to  wrong  position: 

(a)  Commutator  rough,  eccentric  or  has  one  or 
more  high  bars  or  what  are  termed  flats.  To  de- 
tect these,  the  commutator  should  be  examined 
while  at  rest  for  roughness  and  also  for  eccentric- 
iiy.  This  latter  can  he  detected  better,  however,  by 
watching  the  motor  carefully  when  slowly  in 
motion.  If  the  brushes  alternately  rise  and  fall, 
the  commutator  is  not  centered  properly  on  the 
axle.  When  running  fast,  She  whole  armature 
may  chatter.  High  bars  or  flats— the  latter 
being  flat  surfaces  on  the  commutator —  are 
best  detected  while  the  motor  is  running,  by  ri  st- 
ing the  finger  nail  against  the  commutator.  Any 
irregularity  of  surface  will  thus  be  readily  detected. 
These  are  all  difficulties  with  which  the  motorman 
would  better  not  fool,  for  fear  of  increasing  the 
trouble.  His  duty  will  have  been  done  if  he  cuts 
out  this  motor  and  proceeds  to  the  car  barns  at 
once  with  the  other  motor. 

(b)  Brushes  make  poor  contact  with  the  com- 
mutator. Close  examination  will  show  that  the 
brushes  touch  only  at  one  corner  or  only  in  front 
or  behind,  or  there  is  dirt  on  the  surface  of  contact. 
The  remedy  for  this  trouble  readily  suggests  itself. 
Clean  the  commutator  and  replace  the  brushes, 
being  careful  that  they  have  ample  bearing  on  the 
commutator.  Occasionally  the  fault  lies  in  the 
brush  itself — it  may  be  extremely  hard  or  have 
extremely  hard  spots  in  it  which  wear  away  less 
readily  than  the  remainder  of  the  carbon.  The 
remedy  for  this  is  to  throw  away  such  brushes  and 
replace  them  by  new  ones. 


EEPOET  ON  EXECTKOLYSIS  IN  NEWBUEGH, 
N.  Y. 


STREET  EAILWAY  MAIL  SERVICE  FOR 
BEOOKLYN. 


The  use  of  electric  cars  on  city  and  suburban 
street  railway  lines  for  other  than  passenger 
service  is  gradually  extending.  The  most  rapid 
extension  is  in  the  transportation  and  distribution 
of  mails.  It  is  announced  this  week  that  the 
Atlantic  Avenue  Railroad  Company,  of  Brooklyn, 
has  made  a  contract  with  Postmaster  Sullivan  for 
carrying  the  mails  from  the  main  oflSce  to  the 
Union  station  at  Fifth  avenue  and  Thirty-sixth 
street.  From  this  point  the  mail  will  be  trans- 
ferred to  a  special  closed  trolley  car,  painted 
white,  and  marked  "U.  S.  Mail,"  for  distribution 
along  the  line  of  the  road  from  the  station  to 
Coney  Island.  The  company  is  also  considering 
the  proposition  of  putting  mail  boxes  in  all  the 
trolley  cars  for  the  convenience  of  the  passengert. 


John  D.  Van  Buren  and  Everett  Garrison,  engi- 
neers, recently  presented  a  report  on  electrolysis 
to  the  Newburgh  (N.  Y.)  water  board.  Their 
conclusions  v.-ere  as  follows; 

There  is  no  system  employing  rail  conduction  in 
such  railways  which  can  be  considered  entirely 
safe  as  regards  corrosion  of  adjacent  pipes,  but 
that  the  electrolytic  action  may  be  greatly  reduced 
and  perhaps  kept  within  comparatively  safe  limits 
by  such  good  connection  as  is  recommended  by  Mr. 
Farnham. 

That  there  is  only  one  sure  remedy  for  this 
trouble,  which  is  the  complete  insulation  of  the 
trolley  circuit  from  earth,  as  is  done  in  the 
double  trolley  and  in  the  conduit  plans. 

We  believe  that  the  interest  of  the  cities  and  of 
the  road  companies  themselves  will  compel  the 
adoption  of  such  a  system  in  the  near  future. 

We  have  now  pointed  out  as  clearly  as  we  are 
able  the  dangers  to  our  water  pipes  from  a  poorly 
constructed  trolley  road,  and  submitted  the  opinion 
of  an  expert  of  the  highest  standing  as  to  what 
should  be  the  standard  of  such  a  road  using  rail 
conduction,  and  have  stated  the  points  of  differ- 
ence between  this  standard  and  the  plan  adopted 
for  the  Newburgh  road. 

We  have  thus  fulfilled  the  duty  imposed  upon  us 
by  the  resolutions  adopted  by  your  board  as  far 
as  we  are  able  and  can  do  nothing  further  in  this 
matter. 

The  duty  of  determining  what  action  should  be 
taken  to  protect  the  interest  of  the  city  devolves 
upon  your  honorable  body  and  the  common 
council. 


BBOWNELL  EEVEBSIBLE  CAE  SEATS. 


The  accompanying  illustration  shows  the  Brown- 
ell  reversible  car  seat,  as  used  on  a  part  of  the 
Brownell  car  equipment  on  the  Cincinnati,  New- 
port &  Covington  Railway.  These  cars  have  a 
seating  capacity  for  33  people.  The  seats  are 
readily  reversed  by  taking  hold  of  the  round  cro:s 
bar.  which  forms  the  upper  part  of  the  back  sup- 


Brownell    Reversible    Seats. 

port,  and  throwing  it  o^'-er  to  the  opposite  side— a 
very  ingenious  arrangement.  By  means  of  the 
folding  seat  7  inches  of  room  is  gained  over  the 
old  style,  and  the  device  accomplishes  for  street 
cars  what  the  folding  opera  chair  has  done  in 
theatres  and  public  halls.  In  a  car  with  seven 
seats,  49  inches  in  length  can  be  saved,  yet  the 
passengers  have  the  same  accommodation  that 
they  have  now  in  a  stationary  seat  car.  Another 
great  advantage  claimed  for  this  over  the  ordinary 
seat,  is  the  convenience  of  elf  aning  out  the  cars. 
All  the  seats  can  be  folded  up  and  the  car  can  be 
swept  out  almost  as  easily  as  if  there  were  no  seats 

at  all. 

^ 

EAPID  TEANSIT  IN  ATLANTA,  GA. 

Joel  Hunt,  president  of  the  Atlanta  Consolidated 
Street  Riilway  Company,  recently  published  a 
statement  as  a  reply  to  the  censure  of  a  coroner's 
jury  in  an  accident  case.  Criticism  was  made  by 
the  jury  of  the  plan  of  operating  cars  without  con- 
ductor.-=,  a  plan  which,  Mr.  Hunt  says,  is  to  be 
found  at  the  ends  of  long  lines  through  sparsely 
settled  suburban  districts.  This  U  a  method  which 
has  necessarily  been  adopted  on  the  score  of 
economy.  The  following  appears  in  the  statement 
in  reference  to  the  transportation  service  and  to 
accidents  : 

The  cars  of  the  Atlanta  Consolidated  Street 
Railway  Company  are  running  throughout  the 
city  in  almost  every  direction,  and  make  a  daily 
distance  of  about  4,300  miles,  which  is  about  once 
and  a  half  across  the  continent,  from  New  York 
to  San  Francisco,  this  travel,  within  a  month's 


time  aggregating  130,000  miles,  or  more  than  five 
times  around  the  world.  We  are  carrying  daily 
now  about  SO.OOO  passengers,  this  within  one 
month's  time  aggregating  about  600,000.  The  dis- 
tance of  one  haul  is,  in  many  cases,  over  five  miles, 
and  the  charge  for  this  haul  is  only  five  cents. 
Without  a  practical  demonstration  such  an  amount 
of  accommodation  at  this  rate  would  not  be  deemed 
possible,  and  yet  it  is  being  done,  though  at  a  great 
risk  to  the  investments  in  the  road.  In  the  ab- 
sence of  street  railways  the  expense  to  the  public 
on  making  this  distance  of  travel  would  be  at  least 
five  times  what  it  is  now,  resulting  in  a  cost  to 
passengers  of  over  $1,000,000  per  annum  more  than 
is  now  being  paid  to  the  street  railway  company. 
From  statistics  accidents  would  be  fully  ten  times 
what  they  arc  now,  due  to  the  more  unreliable 
transportation  by  horse  power  and  reckless  driv. 
ing.  It  is  hardly  possible,  indeed  it  is  not  possible,, 
to  transport  so  many  people  throughout  the  city 
daily  and  avoid  accidents  altogether. 

During  the  past  four  years  the  lines  with  which 
I  have  been  connected  in  the  city  have  hauled  over 
34,000.000  people,  have  had  accidents  resulting  in 
the  death  of  six  children,  and  on  five  of  the  cars 
causing  the  accidents  there  were  conductors,  this 
car  yesterday  being  the  first  one  meeting  with 
suchan  accident  without  a  conductor.  In  four 
cases  all  of  the  proof  was  to  the  effect  that  these 
small  children  were  wandering  around  on  the 
streets  at  will  ;  that  they  were  on  the  sidewalks 
when  the  car  was  approaching  and  suddenly  darted 
across  the  tracks,  rendering  an  accident  unavoid- 
able. 

^-*^ 

AEMATUEE  LIFT  AND  TRUCK. 


The  accompanying  illustrations  show  two  pieces 
of  vciy  useful  caihouse  appdiatus,   manufactured 


Fig.    1— Armature    Lift 

by  the  Dornor  &  Dutton  Manufacturing  Company, 
of  Cleveland,  Ohio.  Fig.  1  shows  an  armature 
lift  by  means  of  which  any  style  of  armature  can 
be  quickly  raised  or  lowered  to  any  desired  height. 
B'  ing  mounted  on  wheels  it  can  readily  be  moved 
i;o  any  position  in  the  pit,  a  track  being  unneces- 
sary. The  saddle  is  made  of  wooden  rollers  to 
avoid  any  possible  injury  to  the  armatures.     Fig.  3 


Armature    Truck. 


shows  an  armature  truck  that  forms  a  comple- 
ment to  the  lift.  It  takes  the  armature  from  the 
lift,  (with  only  a  boy  to  (.perate  it.)  and  carries  it  to 
any  part  of  the  shop  or  carhouse  with  the  least 
possible  danger  of  injury. 

Electricity  for  the  Bridge.— It  is  reported  that 
tlie  Brooklyn  Bridge  Trustees  have  been  in  confer- 
ence with  the  General  Electric  Company,  with  ref-. 
erence  to  the  substitution  of  electric  power  .for  the 
cable  in  operating  the  bridge  cars. 
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Jime  16,  1894. 


T-RAIL   TRACK    CONSTRTJCTION  AT    TEKEE 
HAUTE,  IND. 

At  Terre  Haute.  Ind  .  the  street  railway  tracks 
are  laid  throughout  with  T-rails.  and  the  method  of 
roadbed  construction  employed  is  exti-emely  inter- 
esting, owing  to  the  popular  interest  felt  at  the  pres- 
ent time  in  T  rail  construction.  The  weight  of  the 
rail  used  is  60  pounds  in  the  suburbs  and  72  pouuds 
in  the  center  of  the  city.  The  form  is  the  Shang- 
hai, rolled  by  the  Illinois  Steel  Company.     The  ac- 


STBEET  RAILWAY  EARNINGS. 


STEAM  AND  ELECTBIC  RAILWAYS.' 


The  earnings  of  the  Brooklyn  Traction  Company 
continue  to  make  a  remarkably  good  showing, 
especially  gross,  which  increased  .$3,370.31  to 
180,466.86  for  the  month  of  May.  It  is  impossible 
to  show  the  changes  in  the  other  items  which  go 
lo  make  up  a  statement,  as  no  data  for  last  year  is 
attainable.  Operating  expenses  for  last  month 
were,  however,  ,$50,880.47,  thus  leaving  net  earn- 
ings from  operation  of  ^29,586.39.     There  was  also 


BV    THOMAS  L.  GKEENB. 

Tlie  development  of  electric  railways  into  what 
may  be  called  suburban  systems  is  having  certain 
resuMs  not  at  first  foreseen.  The  comparative 
cheapness  of  electric  propulsion  cannot  be  denied. 
The  statistics  of  surface  roads  tabulated  by  the 
Massachusetts  Board  of  Railroad  Commissioners 
shows  an  increafe  in  net  earnings  of  several  cents 
per  car  mile  ir  electric  over  horse  railways.  Such  a 
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TRACK    W^RK    AT   TERRE    HAUTE,  iND. 


FIG,  2-SIDt    ELbVATION    OF    PECKHAM'S    FtNDER, 


companying  illustration,  for  which  we  are  in- 
debted 10  the  Street  Railtvay  Journal,  shows  a 
section  of  track.  As  will  be  seen,  the  rails  are 
mounted  directly  on  ties  5x7  inches  x  7  feet, 
and  these  are  of  white  and  burr  oak.  The  paving 
is  carried  up  flush  wdth  the  outside  of  the  rail,  and 
on  the  inside  a  special  brick  block,  molded  to  suit 
the  purpose,  is  employed.  The  space  between  the 
rails  and  the  blocks  on  each  side  is  tilled  with 
grouting,  and  the  ties  rest  on  a  bed  of  concrete  10 
inches  in  depth.  The  space  between  the  brick 
blocks  within  the  tracks  is  laid  for  part  of  the  dis- 
tance along  the  road  with  brick,  for  another  sec- 
tion with  asphalt,  and  on  a  third  division  with 
gravel.     All  the  crossings  were  supplied  by  Elliott, 


received  from  other  sources  of  income  $1,488.40, 
ra.iking  a  total  net  revenue  for  tl  e  month  of 
$31,074  79.  The  statement  of  the  Columbus  Street 
Railway  Company  for  the  same  month  is  also 
favorable.  Gross  earnings  aggregated  $49,367.36. 
an  increase  over  the  same  month  last  year  of 
$1,^30..57.  Operating  expenses  were  $33, 055.81,  a 
decrease  of  $5,898.39.  so  that  the  net  earnings  were 
$36,311.55  last  month,  an  increase  over  May,  1893, 
of  $7. 11  ISM.— Philaclelpliia  Stocleholder. 


PECKHAMS  AUTOMATIC  LIFE  AND  WHEEL 
GCTARD. 


An  automatic   life  and   wheel  guard,  combining 
simplicity,   lightness  and  strength,   was  recently 


FIG.    1— CAR    EQUIPPED    WITH    PECKHAM'S    FENDER. 


of  East  St.  Louis,  and  the  Paige  Iron  Works,  of 
Chicago. 

The  rails  are  double  bonded  at  the  joints,  and  are 
connected  to  a  supplementary  iron  and  tinned  cop- 
per wire.  Seven-si.\teenths  of  an  inch  iron  bonds 
are  used  where  the  streets  are  un])aved,  and  No. 
0000  copper  bonds  are  employed  in  ihe  paevd 
streets. 

The  North  Jersey  Street  Railway  Company  has 
been  incorpoiatcd  with  $5,000,000  capital  to  oper- 
ate 250  miles  of  electric  street  and  road  railways 
in  northern  New  .lersey.  The  main  office  is  to  be 
located  at  Newark.  While  the  papers  do  not  indi- 
cate the  proposed  route  to  be  occupied  by  the 
company's  street  railways,  it  has  been  learned 
that  electricity  will  be  the  motive  power,  and  the 
first  line  to  be  run  will  be  from  Bloomfield  lo 
Caldwell,  that  connections  are  to  be  made  with 
Morristown  and  other  places. 


placed  on  the  market  by  the  Peckham  Motor  Truck 
&  Wheel  Company,  and  is  shown  in  the  accom- 
panying illustrations. 

The  guard  Is  constructed  of  1-inch  wrought  pipe, 
and  carries  a  wire  screen  5  feet  8  inches  long  and 
30  inches  wide.  It  is  attached  to  the  guard  plank 
by  two  cast  iron  brackets,  in  which  are  jiockets  for 
two  spiral  springs,  one  of  which  al'ows  an  upward 
movement  in  case  of  striking  an  immovable  object. 
The  rear  extension  is  bolted  to  the  truss  bar  of  the 
truck,  and  is  provided  with  three  holes,  so  that  it 
is  easily  adjustable,  and  can  be  carried  at  any  dis- 
tance above  the  track.  It  is  inclined  at  a  slight 
forward  angle,  so  flint  in  striking  any  movable 
object  the  springs  allow  the  screen  to  drop  to  the 
track . 

Fig.  1  shows  the  fender  as  applied  to  one  of  the 
cars  of  the  Consolidated  Traction  Company  of  New 
Jersey,  and  Fig.  3  is  a  side  elevation  of  the  fender. 


saving,  multiplied  into  the  largo  number  of  car 
miles  run  over  Ihe  tracks  of  an  electric  road  in  a 
city  or  country  having  a  fair  population,  gives  re- 
sults winch  amply  justify  the  adoption  of  the  elec- 
tric methods  of  propulsion,  either  in  the  laying  out 
of  a|new  road  or  by  the  e ubstitution]of  electricity  for 
horse  power.  The  figuies  of  the  Massachutetls 
Board  show  that  the  capitalization  of  street  rail- 
ways has  increased  in  greater  proportions  than 
their  net  earning*,  aud  it  is  against  this  over-capi- 
lalization  of  electric  roads  that  the  JIassachusetis 
Bjiiid  raises  its  note  of  waruing.  The  sprfad  of 
elfctric  roads  into  rural  districts  is  evidence  enough 
of  the  success  of  that  method  of  power  under 
reasonable  conditions  of  population  and  capitali- 
zation. 

One  result  of  the  joining  of  near-by  villages  and 
towns  by  electric  roads  is  that  the  steam  railways, 
which  have  for  years  carried  the  local  tra,velers 
who  journeyed  from  one  station  to  another,  ha\e 
lelt  the  competition,  in  some  cases  seriously.  Fjr 
a  ride  of  but  a  few  miles  it  is  clear  that  a  surface 
road  has  a  number  of  important  advantages.  If 
the  speed  be  rea-onably  rapid— and  electilciiy 
allows  of  that— the  traveler  will  have  to  spend  very 
little  if  any  additional  lime  on  the  journey,  and 
any  slight  excess  of  time  required  is  more  thai 
made  up  by  the  privilege  of  beginning  his  journey 
at  any  hour  which  may  suit  his  convenience.  Pel  - 
haps  the  electric  oars  pass  his dcor.  while  the  stPuni 
rail.vay  station  is  some  distance  away.  So,  too,  at 
his  drstination,  the  electric  car  will  land  him  at 
whichever  portion  of  the  city  or  village  he  may 
wish  to  go.  Possibly  in  cities  this  advantage  may 
save  him  an  extra  fare  which  he  might  have  to  pay 
some  street  road  from  the  railway  station.  An 
instance  of  the  effect  of  this  competition  is  seen  in 
the  service  between  St.  Paul  and  Minneapolis, 
Minn.  The  distance  between  these  two  cities  is 
about  ten  miles.  The  travel  between  them  has  been 
accommodated  by  local  trains  run'at  convenient 
hours  throughout  the  day  by  the  tw  o  principal 
steam  railways.  The  completion  of  the  electric 
street  railroad  system  between  the  two  cities, 
however,  was  followed  by  such  a  complete  falling 
off  in  the  travel  upon  the  steam  railways  that  they 
practically  abandoned  their  local  service.  In  Con- 
necticut, where  the  steam  lines  running  through 
populous  districts  were  threatened  by  the  com- 
petition of  electric  roads,  there  has  been  a  long 
legislative  wrangle  over  the  equities  involved. 

The  situation  is  such  that  the  steam  railways 
must  expect  to  lose  a  certain  portion  of  their 
station-tostation  travel.  Rapid  transit  in  the 
streets  and  along  the  highways  has  become  so 
important  from  a  public  point  of  view  that  it  is 
not  easy  to  see  how  the  steam  roads  can  retain 
their  old  number  of  short  distance  travelers; 
nevertheless,  the  competition  is  unjust.  The  steam 
railway  has  spent  large  sums  of  money  for  its 
roadbed,  equipment  and  plant,  and,  as  the  owner 
of  real  estate  in  the  town  or  county,  usually  pays  a 
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large  proportion  of  the  public  taxes.  On  the  con- 
trary the  electric  road  usually  pays  nothing  for  its 
right  of  way,  becaufe  the  privilege  of  laying  ils 
tracks  on  the  public  streets  or  on  the  public  wagon 
roads  without  charge  is  commonly  granted  toil; 
and  in  these  privileges  it  has  a  material  advantage 
over  the  steam  road,  which,  indeed,  is  often  indi- 
rectly taxed  to  support  its  rival  through  street  or 
road  repairs,  or  something  of  the  sort. 

In  another  way,  also,  the  electric  road  has  the 
steam  road  at  a  disadvantage.  The  laws  relating 
to  the  control  of  horse  cars  on  the  public  streets 
and  roads  were  based  upon  the  assumption  that 
the  horse  car  was  an  ordinary  street  vehicle  in 
another  shape,  as  iiideeu  it  was.  No  more  precau- 
tions were  necessary  to  be  taken  by  the  hor.-e  car 
company  than  by  the  owntrs  of  private  wagous: 
but  rapid  transit  has  changed  thfse  condiiions, 
while  the  flow  law  has  not  caught  up  with  tliem. 
The  fast-moving  electric  car  introducesan  element 
of  much  greater  d  nger,  not  only  to  the  perle»- 
trians  and  trucks  upon  city  streets,  but  to  all  who 
have  occasion  to  drive  upon  or  across  the  public 
highway.  As  yet  the  electric  roads  have  not  been 
compelled  to  take  any  precautions  such  as  experi- 
ence has  shown  to  be  necessary  on  steam  roads, 
and  which  the  law  makes  obligatory  upon  the  lat;- 
ler.  The  electric  railways  are  not  obliged  to  put  np 
any  signal  apparatus  or  to  protect  the  public  in  any 
way  against  the  new  danger — such,  for  example, 
as  fencing  off  its  tracks,  a  thing  the  steam  road 
must  do,  often  at  large  expense.  This  is  particu  • 
larly  true  in  cases  where  the  electric  crosses  the 
steam  railway  tracks.  By  one  means  or  another 
permits  have  been  secured,  where  the  electric  sys- 
tems are  being  extended,  to  cross  the  steam 
railway  tracks  at  grade.  Strangely  enough  the 
public  mind  has  not  yet  awakened  to  the  extreme 
danger  of  this  new  style  of  crossing.  Not 
only  is  the  possibility  of  the  ordinary  collision 
present,  but  it  has  happened  that  a  failure  of  the 
motive  power  al  just  this  point  has  at  times  left 
the  electric  car  and  its  passengeis  open  to  great 
peril.  Commenting  on  the  incicase  of  such  crost- 
ings  in  Massachusetts  in  two  years  fnim  36  to  100. 
the  Railroad  Cjmmissionsrs  of  that  State  in  tlieir 
last  annual  report  say  :  "Of  all  the  penis  wliicli 
attend  travel  on  the  railroads  of  this  Common- 
wealth  there  is  not  one  which,  in  the  apprehension 
of  the  Board,  is  so  serious,  both  in  i  s  character 
and  extent,  as  that  here  pointed  out.''  Safety 
b;ith  for  electric  and  steam  passengers  deniauds 
the  enactment  of  laws  in  every  State  requiimg 
thit  no  electric  road  shall  cross  a  steam  railway 
at  grade,  unless  the  most  approved  signals  and  de- 
railing switches  are  set  up. 

But  while  the  competition  of  electric  roads  be- 
tween villages  is  felt  by  the  steam  railways  which 
have  h^retofjre  carried  all  the  travel,  that  state- 
ment does  not  exhaust  the  subject.  Even  in  re 
gard  to  this  same  cjmpetition  it  must  be  remarked 
that  frequent  and  rapid  transit  ''creates''  travel, 
as  the  railroad  m.»n  say,  and  that  more  people 
journey  from  vill  ge  to  village  under  those  cir- 
cumstances than  would  take  the  steam  trains  if 
the  latter  were  the  only  means  of  inter-village  con- 
veyance. More  tlian  that,  it  is  highly  probable 
that  the  effect  of  the  extension  of  electric  roads 
outside  of  cities  will  in  the  long  run  benefit  the 
steam  railways  and  facilitate  their  business.  Not 
every  electric  road  competes  by  running  alongside 
a  steam  railway.  A  great  many  of  them  are  built 
to  connect  distant  villages,  which  have  no  steam 
communication,  directly  with  some  railroad  sta- 
tion. In  all  such  cases,  the  value  of  the  electric 
roads  as  feeders  of  the  steam  railway  is  rightly  con- 
sidered great.  The  demand  for  electric  cunnea- 
tions  is  sure  to  be  heard  from  all  the  interior  towns 
and  villages  of  local  importance.  The  social  ef- 
fect of  these  subordinate  lines  connecting  the 
main  road  of  some  great  steam  railway  with  the 
county  seat  or  some  flourishing  village  commu- 
nity is  certain  to  be  important.  Farmers  are 
among  our  most  intelligent  and  upright  citizens  ; 
yet  the  isolation  of  their  profession  often  leads  to 
distorted  thinking  unless  the  man  is  guided  by 
the  careful  study  of  books  or  by  intercourse  with 


his  fellow-man.  For  rubbing  down  the  angles  of 
our  character  or  opinion  nothing  is  better  than 
contact  with  one  another.  It  is  possible  that  the 
expansion  of  the  new  system  of  street  and  road 
transportation,  when  once  extended  into  the  rural 
districts  generally  throughout  the  country,  will 
have  important  eifects  upon  our  political-economic 
problems  as  well  as  upon  the  revenues  of  the  steam 
railways,  which  must  continue  to  be  the  only  meth- 
od of  travel  for  longer  distances.  Anything  which 
stimulates  and  benefits  the  trade  and  commerce  of 
a  town  or  section  or  State,  ultimately  benefits  also 
the  steam  carriers,  It  is  so  with  canals;  it  is  so 
with  the  great  lakes  and  rivers;  it  will  be  so  with 
the  Nicaragua  Canal  when  completed;  and  such 
will  prove  to  be  true  with  the  extension  of  electric 
lailways  upon  our  common  roads. 

It  is  within  the  range  of  possibilities  that  electri- 
city may  prove  itself  capable  of  benefit  to  the  steam 
railways  in  another  way  also.  The  steam  railways 
are  now  being  solicited  by  the  Department  of 
Agricultuie  to  give  their  aid  to  a  movement  for 
the  improvement  of  the  common  roads  throughout 


that  some  means  will  yet  be  devised  which  will 
fuinish  to  the  farmers  a  cheaper  transportation  of 
their  loads  of  hay  and  grain  to  the  steam-railway 
station  than  even  good  wagon  roads  and  broad- 
tired  vehicles  can  furnish. 

It  is  possible,  too,  that  through  this  d  velopmcnt 
some  practical  means  of  furnishing  power  to  the 
farms  may  be  devised.  Tlie  saving  of  labor  on 
farms,  of  which  wc  have  heard  a  good  deal  lately, 
has  been  accomplished  solely  by  the  invention  of 
machinery  through  which  one  man  is  enabled  to 
do  the  work  of  many  men  by  substituting  horse 
for  human  power.  The  horse  draws  the  mowing 
machine,  the  rake,  the  plow,  and  in  this  way  has 
saved  much  human  labor;  but  we  have  not  yet 
succeeded  in  conducting  farming  operations  with 
any  other  power  than  the  horse  except  for  thresh, 
ing.  It  may  be  that  lu  this  direction  our  next  great 
agricultural  improvement  will  come.  If  we  can 
furnish  mechanical  power  for  the  various  oper- 
ations of  farming,  wlien  and  where  it  is  wanted, 
and  in  such  a  shape  that  it  can  be  of  practical  use, 
we  will  have  taken  a  long  step  forward.    It  is  pos- 


KNOT    IN    Ai^l    OKONITE    CABLE. 


the  country.  This  claim  upon  our  great  raihoad 
systems  for  help  in  road  improvements  lias  good 
sense  in  it.  Anything  which  would  reduce  the 
expense  to  the  farmer  and  thus  give  him  larger 
earnings  from  the  sale  of  his  products  will  help 
the  steam  railroads  also  which  are  dependent  upon 
farming  for  a  large  part  of  their  traffic.  The  cost 
of  drayage  of  farm  products  from  the  fields  to  the 
railway  station  over  bad  wagon  roads  forms  a  very 
serious  item  in  the  expenses  of  the  farmer.  Good 
wagon  roads  would  reduce  that  expense;  hence,  the 
movement  for  the  improvement  of  common  roads 
has  a  basis  in  good  business  sense.  It  is  possible  that 
in  time  this  cheapening  of  the  cost  of  drayage 
from  the  farm  to  the  station  may  be  fmther  reduced 
by  the  application  of  electricity  ;  possibly  through 
the  medium  of  these  very  same  electric  roads. 
Cheap  tracks  could  now  be  put  down  upon  any 
highway,  which,  by  means  of  electric  propulsion, 
could  haul  produce  from  the  farm  to  the  railroad 
station  ;  the  drawback  is  that  the  neighboring 
farms  do  not  furnish  traffic  enough  to  support 
such  a  railway  from  products  alone.  We  often 
hear,  however,  of  electric  roads  which  are  char- 
tered and  allowed  to  carry  both  passengers  and 
freight ;  and  it  is  within  the  range  of  possibilities 


sible  that  this  step  may  be  taken  in  some  way 
through  elecliicity,  and  perhaps  we  may  attain 
it  through  the  introduction  ot  the  electric  power 
along  the  country  roads  where  the  electric  railway 
has  been  introduced.  Every  irnportant  step 
of  this  sort  is  to  be  encouraged  by  the 
steam  railways.  The  present  condition  of  agri- 
culture is  the  great  hindrance  to  remunerative 
rates  and.  good  traffic  on  the  part  of  our  great 
carrying  systems.  Anything  which  will  cheapen 
the  cost  of  production  of  our  food  staples  will  be 
of  great  advantage  to  the  steam  railways  as  well 
as  to  the  people  at  large  ;  so  while  the  temporary 
disadvantages  of  the  competition  of  electric  roads 
with  steam  railways  are  in  plain  sight,  observers 
of  the  situation  are  inclined  to  believe  that  the 
electric  railway  in  the  rural  districts  is  capable  in 
the  future  of  benefits  to  the  steam  railways  which 
the  latter  could  receive,  so  far  as  we  can  now  see, 

in  no  other  way. 

^>-» ■ 

CURIOUS  KNOT  IN  AN  OKONITE  CABLE. 


The  accompanying  illustration  shows  a  knot  cut 
out  of  an  Okonite  submarine  cable  which  was  laid 
about  five  years  ago  from  the  government  pier  at 
Fortress  Monroe,  Va.,  across   Hampton  Roads  to 
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June  16,  1894. 


Willoughby  Spit.  The  cable  belongs  to  the 
Southern  Bell  Telephone  and  Telegraph  Company. 
Just  at  this  place  in  Hampton  Roads  the  water  is 
very  deep  and  very  swift.  During  the  winter  an 
Ice  jam  formed  and  forced  the  ships  lying  in  the 
Roads  to  drag  their  anchors.  A  ship's  anchor 
caught  the  cable  and  broke  it.  When  it  was 
hauled  up  for  repairs  this  knot  and  several  others 
were  found.  Until  the  break  occurred  the  cable 
had  worked  perfectly  and,  in  fact,  examinations 
and  tests  made  on  this  knot  show  the  conductors 
and  insulation  to  be  in  perfect  order  and  the  re- 
sistance -is  high  as  ever,  although  the  iron  armor- 
ing is  badly  strained. 


COMPLETING   THE    CON■NECTI^fG   LINK   BE- 
TWEEN   BROCKTON    AND    BOSTON. 


MECHANICAL    DKAFT.* 


RUSSELL  &  CO.'SDIBECT  COUPLED  ENGINE 
AND  G.  E.  DYNAMOS. 


The  direct  coupled  dynamos  and  engine  recently 
installed  in  the  slatiun  of  the  Edison  Ekctric  Light 
Company  at  Grand  Rapids,  Mich.,  po=:sess  some 
features  of  interest  and  deserve  special  notice. 
The  outfit  consists  of  one  four-valve  compound 
condensing  engine.  1.5  X  34  X  24,  rated  at  300  to 
400  H.  P.,  built  by  Russell  &  Co.,  of  Massillon.  O.. 
and  two  100  K.  w.  generators  made  by  the  Gen- 
era! Electric  Company. 

The  bed  of  the  engine  and   the  fields  of  the  dy- 


On  Saturday  of  last  week  the  new  sis-mile  ex- 
tension of  the  Quincy  &  Boston  electric  street  rail- 
way was  opened  for  regular  service,  and  cars  are 
now  run  over  the  line  from  East  Weymouth  to 
Quincy  at  half-hour  intervals.  Appropriate  cele- 
bration of  the  event  was  made  by  Xhe  citizens  of 
the  two  towns,  who  held  a  "  wedding  reception '' 
in  honor  of  the  union  of  the  two  places.  East 
Weymouth  is  one  of  five  villages  bearmg  the 
name  of  Weymouth  and  together  constituting  the 
largest  township  in  Massachusetts.  All  these  vil- 
lages will  noon  be  joined  by  an  electric  railway 
system.  The  line  just  completed  forms  almost  the 
last  link  in  the  system  of  electric  railways  that  will 
connect  Brockton  and  Boston,  making  it  possible 
to  take  an  electric  car  ride  nearly  CO  miles  in  a 
single  direction. 


METROPOLITAN    ELEVATED    ELECTRIC 
EQUIPMENT,  CHICAGO. 


The  Metropolitan  West  Side  Elevated  Railroad, 
Company  of  Chicago,  last  week  received  bids  for 
the  electrical  equipment  of  its  road.  The  bidders  for 
the  generators  are  the  General  Electric  Company, 
Westinghouse   Electric    &    Manufacturing    Com- 


BY  WILLIAM  E.    EONBY. 

The  largest  and  most  successful  applications  of 
mechanically  induced  draft  have  been  made  in 
connection  with  feed-water  heaters  designed  to 
utilize  the  waste  heat  of  the  flue  gases,  and  known 
as  fuel  economizers.  This  form  of  feed-water 
heaters  has  been  manufactured  in  England  for 
over  50  years  and  in  this  country  for  three  or  four 
years.  They  have,  ho.vever,  been  imported  for 
many  years,  as  their  value  as  a  fuel-saving  device 
is  well  eslablished.  Their  successful  operation  is, 
however,  so  dependent  upon  good  draft  that  no 
well-informed  engineer  would  think  of  installing 
an  economizer  without  making  provision  for  much 
better  draft  than  the  boilers  would  require  with- 
out it. 

On  account  of  the  reducing  effect  on  the  draft 
caused  by  lowering  the  temperature  of  the  gases 
and  retarding  their  flow  by  the  raechauical  inter- 
ference of  the  pipes,  it  cannot  be  considered  good 
engini  ering  to  attach  an  economizer  to  a  chimney 
less  than  300  feet  in  height.  In  fact,  the  best 
working  economizers  in  connection  with  chim- 
neys are  those  where  the  chimney  is  considerably 
over  300  feet  high. 

The  objections  to  be  urged  against  high  chim- 
neys,   as    compared    with    mechanical     exhaust 
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namos  rest  upon  a  common  iron  base.    The  main 

shaft  of   the  engine  carrying  the  two  armatui'es  in 

addition    to    the  fly%vheel  is  supported    in    two 

pillow  blocks  mounted  on  detachable  iron  stands, 

so  that  the  armatures  may  be  removed  without 

lifting  the  shaft  out  of  place. 

A  test  conducted  by  Frank   A.  Simonds,  M.  E., 

to  determine  the  engine's  economy  in  verification 

of  guarantees  gave  the  following  results  : 

ulnning  no.n-condbnsing. 

Ouralion  ot  trial 6  hoiira 

Average  atuam  pressure ISflolbs. 

"         revolutions  per  minute 162 

•'        I.  II.  I',  developed 307.71 

Witerperi.  H.  I' 18. 15 

KUNNINO   CO.NDENSINO. 

Duration  of  trial , , (i  iiours 

Average  steam  preeaure 130      lbs. 

vacuum •2.'i,751b8. 

"        revolutions 102 

.. ,"        i.Iii- 327.75 

Water  per  1. 11.  i" l.i.S!) 

The  Fort  Wayne  Electric  Corporation  ha.s  con- 
tracted with  the  receivers  to  contiaue  the  business 
at  Fort  Wayne,  and  the  contract  has  been  sanc- 
tioned by  the  court.  Assets  of  the  olil  company 
will  pay  all  debts  and  leave  a  considerable  surplus. 
The  New  York  office  of  the  Fort  Wayne  Electric 
Corporation  has  been  removed  to  115  Broadway. 


pany,  Siemens  &  Halske  Electric  Company  of 
America,  and  tSie  Walker  Iilanufacturing  Com- 
pany. It  is  reported  that  Elwell  &  Parker,  of 
London,  have  put  in  a  bid,  but  as  there  is  a  tariff 
of  4.5  per  cent,  on  dynamo-electric  machinery  it 
is  not  likely  that  the  English  firm  can  compete. 
The  specifications  call  for  3,000  and  1,000  h.  p. 
machines,  which  will  probably  be  directly 
coupled  to  the  engines.  The  larger  genera- 
tors will  be  operated  at  7.5  revolutions  per 
minute,  and  the  smaller  ones  at  jOO  revolu- 
tions. The  ultimate  capacity  of  the  power- 
house will  be  about  8,000  H.  P.,  but  as  every 
effort  is  being  made  to  have  the  road  in  operation 
by  September  1st,  the  bidders  are  asked  to  make 
estimates  on  6,000  H.  p.— two  2,000  H.  p.  machines 
and  two  of  1,000  II.  p.  each — as  well.  One  hun- 
dred and  ten  motors  of  135  H.  P.  each  will  be  re- 
quired at  first  to  equip  .55  motor  cars.  It  is  likely 
that  each  motor  car  will  ultimately  be  equipped 
with  .500  H.  P.  in  motors,  but  at  the  start  two  135 
H.  P.  motors  will  l)e  used  for  each  car.  The  bids 
will  be  ojiened  in  a  few  days,  and  the  successful 
competitor  will  be  required  to  build  the  machinery 
with  all  possible  speed. 


draft  when  used  with  economizers,  o,re  :  (1)  Ex- 
cessive cost,  both  on  account  of  the  height  re- 
quired and  on  account  of  foundations;  which  must 
of  necessity  be  very  substantial,  and  which  may 
involve  expensive  piling  and  filling.  (3)  The  space 
required  for  foundations,  which  may  be  very  valu- 
able, especially  in  large  cities,  or  may  be  required 
for  other  purposes  and  which  can  with  difficulty 
be  spared.  A  chimney  250  feet  high  will  require 
foundations  not  less  than  30  feet  square,  and  in 
some  cases  much  more.  (3)  A  certain  minimum 
temperature  of  flue  gases  is  required  to  produce 
an  effective  draft  and  to  operate  the  boilers  econo- 
mically, and  this  fact  limits  the  amount  of  econ- 
omizer heating  surface  which  can  be  used,  and 
consequently  the  fuel  saving  obtained  by  use  of 
the  economizer.  The  same  fact  operates  unfa- 
vorably at  small  capacities,  which  are  often  un- 
avoidable, when  the  chimney  must  be  built  large 
enough  for  future  increase  of  the  boiler  plant. 
(4)  A  chimney  once  built  limits  the  maximum  ca- 
pacity of  the  boiler  plant,  and  also  is  liable  to  be 
afTected  by  atmospheric  changes  which  may  seri- 

"Abslraot  of  a  paper  presented  at  tlie  Montreal  meeting 
of  tlie  American  Society  of  IVteohanlcal  i^nginoere. 
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ously  impair  its  efficiency.  These  objections  to 
tbe  tall  chimneys,  which  are  so  essential  to  the 
use  of  economizers,  do  not  hold  with  mechanical 
draft. 

The  first  cost  of  a  properly  designed  mechanical 
draft  plant  is  very  much  less  than  that  of  a  suit- 
able chimney  of  equal  capacity,  often  averaging  75 
to  80  per  cent.  less,  according  to  the  size  of  chim- 
ney and  character  of  foundations  required.  The 
fans  and  short  stack  require  very  little  foundations, 
even  less  than  that  of  an  ordinary  boiler  setting. 
The  space  usually  required  for  extensive  chimney 
foundations  can  be  utilized  for  economizers,  and 
by  elevating  tbe  economizers  and  fans  upon  beams 
and  columns,  the  space  underneath  them  can  be 
used  for  pumps,  condensers,  etc.  The  space  thus 
saved  is  often  of  great  value,  especially  where  land 
is  expensive. 

Natural  draft  requires  that  the  gases  in  the 
chimney  be  above  a  certain  minimum  (emperalure 
in  order  to  secure  a  proper  supply  of  oxygen  in 
the  furnace  and  a  good  combustion  of  the  fuel, 
whereas  with  mechanical  exhaust  draft  the 
amount  of  draft  obtainable  is  entirely  independent 
of  the  temperature  of  the  flue  gases,  and  when 
used  in  combination  with  a  properly  proportioned 
economizer  it  is  possible  to  lower  their  tempera- 
ture to  a  point  where  the  draft  of  even  a  very  tall 
chimney  would  be  practically  destroyed. 

ilechanical  draft  possesses  great  advantages  over 
natural  draft  in  its  flexibility  and  adaptability  to 
both  large  and  small  capacities,  and  in  its  ability 
to  meet  sudden  and  excessive  demands  for  steam, 
either  by  an  extra  turn  of  the  throttle  valve,  or 
by  an  automatic  regulator  controlling  the  steam 
supply  to  the  fan  engine  according  to  the  boiler 
pressure.  It  is  unaff'ected  by  atmospheric  changes, 
furnishing  the  desired  amount  of  draft  irrespective 
of  conditions  of  wind  or  weather.  Operating  in- 
dependently of  the  amount  of  heat  in  the  stack,  it 
IS  possible  to  obtain  a  higher  temperature  of  feed 
water  in  the  economizer  and  a  lower  temperature 
of  escaping  gases  than  could  possibly  be  obtained 
with  a  chimney  and  at  the  same  time  provide 
sufficient  draft  to  maintain  rapid  and  economical 
combustion  of  the  fuel.  There  are  undoubtedly 
many  boiler  plants  equipped  with  economizers 
and  chimneys,  where  the  draft  is  so  greatly  re- 
duced by  the  economizer,  that  it  is  an  open 
question  whether  the  saving  in  fuel  by  thus  heat- 
ing thefeedwater  is  not  more  than  balanced  by  the 
loss  due  to  imperfect  combustion  in  the  furnace  ; 
and  whether  it  would  not  result  in  a  greater  sav- 
ing in  coal  to  cut  out  the  economizer  and  get  bet- 
ter combustion,  and  a  higher  initial  temperature 
due  te  better  draft.  Unquestionably  the  "black 
eye"  which  fuel  economizers  have  sometimes  re- 
ceive d  has  been  often  due  to  bad  engineering,  and 
to  placing  them  where  the  chimney  draft  was  none 
too  good  already  ;  th2  result  being  that  they  not 
only  failed  to  show  the  economy  that  the  purchaser 
expected,  but  so  impeded  the  draft  that  the  effi- 
ciency and  capacity  of  the  boilers  were  greatly  im- 
paired. It  was  quite  natural,  under  such  circum- 
stances, that  the  economizer  should  be  neglected 
and  allowed  to  foul  up  by  the  accumulation  of 
sediment  within  the  pipes,  and  of  soot  without,  un- 
til it  became  a  source  of  loss  instead  of  economy. 
A  chapter  on  the  use  and  abuse  of  fuel  economiz- 
ers could  easily  be  written,  but — "  that  is  another 
story." 

A  mechanical  draft  plant  properly  designed, 
with  duplicate  fans  and  engines  cf  suitable  con- 
struction, so  arranged  that  one  is  always  in  relay, 
can  be  made  so  reliable  that  the  boilers  cannot  be 
shut  down  by  any  ordinary  accident. '  With  the 
fans  properly  designed  and  proportioned  to  the 
work,  the  power  lequired  to  operate  them  is  so 
small  as  to  practically  have  no  effect  on  the  economy 
obtained.  The  mistaken  idea  that  prevails  some- 
what, even  among  intelligent  engineers,  regarding 
the  amount  of  power  required  for  mechanical  ex- 
haust draft,  is  probably  caused  bj'  the  well  known 
large  amount  of  power  required  to  drive  the  high- 
speed presstire  blowers  and  fans  used  for  forced 
draft.    Mechanical  draft  handles  a  large  amount  of 


heated  gases  with  slow  speed  exhaust  fans  at  a  low 
pressure,  and  with  a  small  expenditure  of  power.  To 
illustrate,  the  writer  recently  designed  a  mechanical 
draft  and  economizer  plant  for  6,000  H.  p.  of  water- 
tube  boilers,  providing  duplicate  large  slow  run- 
ning fans  of  special  design,  each  driven  by  an 
independent  engine,  and  each  having  a  capacity, 
estimated  in  pounds  of  coal  burned  per  hour,  suffi- 
cient to  develop  2.5  per  cent,  in  excess  of  rating,  or 
7,500  H.  P.  The  power  required  to  drive  one  fan 
to  do  this  work  was  0.6  per  cent,  of  the  boiler 
horse-power  developed.  Or,  estimated  in  coal  per 
horie-power  per  hour,  and  at  $3  per  ton,  the  fuel 
cost  of  operating  the  plant  one  year  was  two  per 
cent,  of  the  estimated  cost  of  the  chimne}'  origi- 
nally planned  for  the  plant.  In  other  words,  it 
woitld  not  pay  to  build  the  chimney  so  long  as 
money  was  worth  more  than  2^<  per  annum. 

In  a  typical  boiler-house  the  economizer  is  elevat- 
ed upon  columns  and  beams  to  provide  for  utiliz- 
ing the  space  under  the  economizer  for  feed  pumps, 
condenser,  etc.  The  exhaust  fans,  of  which  there 
are  two  placed  side  by  side,  are  equipped  with  di- 
rect-connected engines,  only  one  engine  showing 
in  the  illustration,  the  other  being  on  the  farther 
side.  These  fans  and  engines  are  of  special  design, 
with  protected  bearings,  self  oiling  and  water- 
jacketed,  to  withstand  the  heat  when  the  econo- 
mizer is  cut  out  for  cleaning  or  for  repairs,  and 
the  hot  ga^es  pass  directly  to  the  fans.  They  are 
so  proportioned  to  their  work  as  to  handle  a  max- 
imum amovmt  of  gases  with  a  minimum  expendi- 
ture of  power. 

The  arrangement  of  the  economizer  pipes  and 
blow-ofE  connections  are  worth  noticing,  in  that 
they  provide  a  means  of  blowing  out  the  sediment 
which  may  accumulate  in  the  pipes,  and  at  the 
same  time  a  complete  circulation  is  maintained  in 
the  economizer.  Many  extensive  plants  are  now 
in  operation,  or  in  process  of  construction,  in  vari- 
ous parts  of  the  Country  equipped  with  economiz- 
ers and  mechanical  draft  similarly  arranged 

Probably  the  largest  plant  of  the  kind  yet  built 
is  that  of  the  Philadelphia  Traction  Company. 
Two  large  power-houses  are  in  process  of 
erection  and  partly  in  operation  for  this  com- 
pany ;  one  of  7,500  H.  P.,  and  one  of  6,0<i0 
H.  P.  In  the  Thirteenth  and  Mt.  Vernon 
street  power-house  there  are  20  Babcock  &  Wil- 
cox boilers  of  375  H.  P.  each,  arranged  in  two 
parallel  rows  of  ten  boilers  on  opposite  sides  cf  the 
boiler-room.  The  other  station  of  6.000  H.  P.  is 
arranged  similarly,  except  as  to  the  number  of 
boilers.  The  gases  from  each  row  of  boilers  are 
conveyed  by  flues  at  the  hack  to  the  center  of  the 
boiler-house,  drawn  through  the  economizers  and 
discharged  into  stackji  by  four  large  slow-running 
exhaust  fans  of  special  design.  These  fans  are 
arranged  in  pairs,  and  are  of  such  a  capacity  that 
two  of  them  will  handle  the  gases  for  the  en- 
tire plant,  thus  leaving  two  in  reserve.  The 
fans  are  driven  by  duplicate  engines  and 
counter  -  shalts,  so  arranged  that  either  en- 
gine will  drive  any  one  or  more  fans,  as  desired. 
The  slacks  extend  but  a  few  feet  above  the 
roof  and  are  lined  with  brick  to  pi-eserve  them 
from  the  corroding  action  of  the  gases.  The  feed- 
water  is  pumped  through  exhaust  steam  heaters  to 
the  economizers,  and  thence  to  the  boilers.  At 
the  Thirty-third  and  Market  street  station  of  the 
same  company  the  f.ms  are  driven  by  engines 
belted  directly,  one  small  engine  to  each  fan.  The 
economizers  occupy  the  space  originally  planned 
for  two  tall  chimneys,  one  for  e  ich  side  of  the 
boiler  house.  These  chimneys  were  to  have  been 
200  feet  high  with  a  flue  11  feet  in  diameter.  Two 
of  the  fans  are  capable  of  producing  a  draft  equal 
to  that  of  the  two  brick  chimneys  originally 
planned.  The  power  required  to  drive  one  of  these 
fans,  as  the  plant  is  now  being  operated,  is  exceed- 
ingly small,  being  less  than  10  H.  P.  for  each  2,000 
H.  p.  produced,  or  less  than  OA  per  cent,  of  the 
power  developed  by  the  boilers. 


NEW    ENGLAND    NOTES. 


{From  Our  Special  Boston  Correspondent.) 

No  Trouble  with  Employees.— Repeated  ru- 
mors about  the  development  of  friction  once  more 
between  the  Lynn  &  Boston  Railroad  Company 
and  its  employes,  which  have  appeared  in  certain 
newspapers  recently,  nre  denied  by  the  officers  of 
the  company.  Mr  Foster,  general  manager  of  the 
company,  is  emphatic  in  his  assurance  that  the 
agreement  recently  signed  by  the  company  and  the 
men  is  being  liveel  up  to  by  all  parties,  and  that 
there  is  no  reason  whatever  for  the  rumors. 

Mortgage  f  ORECLOSED.-^The  bondholders  have 
foreclosed  on  the  Union  Street  Railway  at  TJover, 
N.  H.,  and  Mr.  George  A.  Macumber,  of  Augusta, 
Me. ,  has  been  appointed  receiver  and  has  entered 
upon  his  dtities. 

R.  T.  "White's  Elevated  System.— R.  T.White, 
a  Boston  inventor  and  mechanical  engineer,  who 
is  well  kijown  throughout  the  country  by  his  many 
inventions  of  street  railway  appliances,  is  tiying 
to  induce  the  legislature  to  adopt  his  system  of 
elevated  railway.  Mr.  White  has  succeeded  in  get- 
tiiiK  his  petition  to  construct  a  road  included  in  the 
orders  of  the  House  of  Representatives,  so  that  it 
will  now  get  a  hearing  and  his  system  will  he  care- 
fully examined.  Mr.  White  has  a  number  of  sub- 
stantial backers  who  would  find  all  the  capital 
necessary  for  constructing  the  road. 

FINANCIAL   DEPARTMENT. 


Green  Bay,  Wis. — The  electric  cars  were  started 
for  the  first  time  last  Saturday  night. 


Eastern  Stock  and  Bond  Market. 

(From  Our  TVaU  Street  Correspondent) 

A  Restricted  Market.— The  market  for  street 
railway  securities  has  dwindled  away  perceptibly 
of  recent  davs  ;  the  bond  field  has  been  especially 
restricted.  By  reason  of  the  large  amounts  of 
money  seeking  investment  in  other  than  steam 
railway  mortgages,  street  railroad  bonds  have  been 
put  upto  figures  when  the  net  returns  on  capital 
invested  are  on  a  lower  basis  than  has  ruled  for 
years.  In  consequence  investors  are  begin- 
ning to  fight  shy  of  placing  further  amounts 
of  capital  in  these  securities,  albeit  that 
they  generally  furnish  unexceptional  advantages 
as  to  security.  It  cannot  be  said,  though,  that  the 
dullness  of  business  has  militated  against  prices. 
Quotations  hold  with  a  firmness  quite  at  variance 
with  Wall  Street's  generally  accepted  rules  as  to 
supply  and  demand,  and  their  steadiness  only  goes 
to  prove  the  assertion  made  in  these  columns  all 
along  that  memey  placed  in  street  railway  stocks 
and  bonds  is,  when  good  judgment  and  care  are 
exerciSHil  in  the  selection  of  the  security,  about  as 
safe  an  investment  as  the  financial  bargain-counter 
counts  among  its  manifold  wares. 

Competition  for  New  Lines. — What  most  local 
street  railway  men  are  at  present  most  interested 
in  is  the  now  open  fight  between  the  Third  avenue 
people  and  the  big  Metropolitan  Traction  Com- 
pany for  the  acquisition  of  a  franchise  to  build  and 
operate  cable  roads  fiom  116th  street  northerly 
through  Manhattan  and  St.  Nicholas  avenues, 
Kingshridge  and  Broadway  to  the  city  limits.  As 
intimated  in  these  columns  last  week  the  Metro- 
politan Railway  Company  (so  the  traction  roads 
are  known  here)  has  made  application  to 
the  board  of  aldermen  for  exactly  the  same 
franchise  that  the  Third  avenue  Railroad  Com- 
pany asked  for  a  year  ago.  the  application  still 
pending  before  the  Board  of  Aldermen .  The  I  bird 
Avenue  people  are  in  high  dudgeon  over  the  way 
their  application  has  been  held  back  till  the  Metro- 
politan Traction  was  ready  to  step  in  with  a  similar 
request.  The  Third  Avenue  claims  to  have  secured 
the  necessary  property  owners'  consent  to  the 
proposed  extension  of  system,  and  it  has  made 
arrangements  to  secure  at  an  instant  all  the  money 
necessary  to  build  the  lines  contemplated.  The 
officers  are  prepared  to  make  a  mighty  resistance  to 
the  encroaching  deojands  of  their  rich  and  powerful 
rival.  No  action  is  to  be  taken  till  the  fall,  a  public 
hearing  having  been  fixed  for  Sept.  13  next,  but 
the  fight  is  on,  and  promises  decided  interest.  The  ' 
stock  of  Third  Avenue  has  gone  off  a  point  or  two 
in  consequence  of  this  vicious  rivalry,  but  dealers 
do  not  fancy  any  decided  slump  is  at  hand. 
The  most  interesting  fact  in  connection  with  the 
Metropolitan  Traction  Company's  application, 
which  now  operates  71.68  miles  of  street  railroads 
in  this  city,  is  its  implied  announcement  that  an 
underground  electric  system  will  be  used  to  operate 
the  asked-for  extension.  It  is  stated  that  the  com- 
pany has  already  arranged  with  the  General  Elec- 
tric for  underground  electric  fittings  vv'herewith  to 
equip  3+ miles  of  railroad.  It  is  practically  sure 
that,  if  the  system  is  a  pronounced  success,  it  will 
be  used  on  the  new  Lexington  and  Ninth  avenue 
lines,  now  nearing  completion,  and  it  is  even  hinted 
that  the  underground  electric  motive  power  will 
be  substituted  for  the  cable  on  the  Broadway  line. 

New  Connections  for  the  Madison  Ave.  Line. 
— People  dealing  in  street  railway  shares  are  pay- 
ing a  deal  of  attention  to  the  rumors  of  consolida- 
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tion,  extension  and  traffic  alliances  afloat.  Seveial 
of  them  have  matei'ializorl,  so  lliat  it  is  n-ell  to 
conrider  the  value  of  such  repofts  wlien  estimatinj;; 
stock  market  values.  The  Madison  avenue  car 
line,  finding  its  business  cut  into  by  the  quicker 
service  and  transfer  advantages  oflfi-rpd  by  the 
Third  avenue  cable  road,  has  been  looking  around 
for  some  time  for  new  connections,  and  it  has  just 
succeeded  in  arranging-  a  transfer  system  at  Union 
Square  with  the  Fourteenth  street  cars  runnnig  west 
to  Christopher  and  West  Fourtt enth  street  ferries. 
There  the  Forty-second  and  Boulevaid  line  is 
arranging  to  build  a  erosstnwn  line  on  the  west 
side  to  connect,  with  the  Madison  avenue's  line, 
running  from  the  East  River  thiougli  Eighty- 
sixU)  street  through  Central  Park  to  Eighth 
avenue.  These  and  other  alliances  are  all  the  re- 
sult of  the  competition  instituted  by  the  building 
and  inauguration  of  the  many  new  lines  and 
systems,  and  they  are  likely  to  lead  to  new  specu- 
lative activity  in  the  stock  market. 

Richmond  Collapse. — Enstern  investors  are 
much  interested  in  the  collapse  just  announced  of 
the  Richmond  Railway  &  Electric  Company,  in 
that  the  bonds  of  this  company  were  placed  iu 
this  city  two  years  ago  by  the  banking  house  of 
John  H.  Davis  &  Co.  it  seems  that  the  company 
never  carried  out  its  contract  with  the  bondhold- 
ers of  the  Richmond  &  Manchester  Railway  Com- 
pany, whereby  it  secured  control  of  tlieManchestir 
road,  and,  in  consequence  of  a  default  in  the  pay- 
ment of  interest  on  the  bonds  of  the  Rich- 
mond &  Manchester  Railway  Company,  guar- 
anteed principal  and  interest  by  the  Rich- 
mond Railway  and  Electric  Company.  Judge 
Si'nonton.  of  the  United  States  circuit  court, 
has  entered  an  order  appointing  Mr,  Arthur 
M.  Seddon  temporary  rfceiver  of  both  companies, 
with  authority  to  take  full  charge  of  their  proper- 
ties. The  Richmond  Railway  and  Electric  Com- 
pany is  a  consolidation  of  "thiee  street  railway 
and  three  electric  light  and  p)wer  companies  of 
Richmond,  and  when  its  is  ue  of  83,000.000  first 
mortgage  5  per  ceut.  gold  bonds  was  offered  for 
sale  iQ  this  city,  the  promoters  made  the  cheering 
announcement  that  the  net  earnings  were  .50  per 
cent,  in  excess  of  iheauuual  interest  charges.  The 
bonds  were  offered  for  sale  at  9.5  and  inteie^t:  some 
of  the  bonds  are  now  offered  at  80,  but  the  best  bid 
obtainable  for  months  been  around  76 — a  rather  low 
price  for  a  5  per  cent,  bond  that  has  aUva\s  paid 
its  interest  charges.  The  trouble  with  tlie  bond 
itself,  aside  from  its  present  unhappiness,  is  the 
way  it  was  placed.  John  H.  Davis  &  Co.  sold 
them  to  their  own  private  customer.-:  the  bonds 
thus  never  received  proper  prominence;  so  thai  it 
is  now  practically  impos-ible  to  find  a  market  for 
them. 

Long  Island  Traction  continues  weak.  Mr. 
Flyun  says  he  will  pusii  his  suit  to  break  the  lease 
of  the  Brooklyn  City  roail  to  a  finish,  and  it  Fecius 
that  this  time  he  means  it,  as  he  has  everyihing  to 
gain  and  nothing  to  lose  by  Ihesuit.  In  the  mean- 
time earnings  continue  good.  It  is  [lointed  out 
that  on  List  Sunday  the  traliic  on  all  the  tr..lliy 
lines  of  the  Traction  Company  aggregated  460,000 
passengers,  the  biggest  day's  buslLCts  since  the  or- 
ganization of  ihe  company. 

North  .Shore  Thai,  tion  reports  net  earnings  for 
April  of  p.j,441,  an  increase  of  |i3, 415  over  the  rec- 
ord of  April,  1893,  yet  the  stock  does  not  move 
up.  The  brokers  say  the  thing  is  overdone.  There 
is  too  much  of  the  stuff,  and  it  will  be  a  long,  long 
time  before  file  traffic  will  be  sutiicienlly  large  to 
make  the  stock  of  any  value  by  insuringdividend--. 

<«-^ 

Financial  N^tss. 


West  Chicago  Bonds.— The  Illinois  Trust  &  Sav- 
ings Bank,  of  Cliicago,  has  purchased  from  the 
West  Chicago  Street  Railroad  Company  the 
81,330,000  tunnel  bonds  which  that  company  has 
held  in  us  treasury  for  some  time.  The  price 
which  the  bank  paid  for  the  bonds  was  about  99. 
These  bonds  were  issued  in  1889,  and  the  whole 
issuers  81,500,000.  Before  the  completion  of  the 
tunnel  the  market  for  bonds  was  not  favorable. 
The  company  supposed  that  it  sold  the  entire  isoue 
soon  after  the  date  of  the  mortgage,  but  most  of 
them  came  back  into  the  treasury.  They  were 
then  used  as  collateral  security  for  loans.  Some 
of  those  loans  were  called  during  the  financial 
disturbancesof  last  summer,  ana  the  company  then 
issued  new  stock  and  with  the  proceeds  took  up 
the  loans  and  turned  the  bonds  into  the  treasury. 
The  bjnds  are  issued  by  a  distinct  corporation. 
The  street  railroad  comi^any  leases  the  tunnel 
at  a  rental  which  it  agrees  shall  never  fall  belcw 
an  amount  sufficient  to  pay  the  interest  on  the 
bonds  and  provide  a  sinking  (und  for  their  retire- 
ment. The  money  which  the  company  now  real- 
izes for  the  bonds  will  be  used  m  the  mam  to  pay 
for  electrical  construction. 

Detroit  Electric— The  Boston  News  Btii-eaii  says, 
in  regard  I o  the  affairs  of  the  Detroit  Electrical 
Works  :  "Stcckholdtrs  arenotitied  that  a  meeting 


will  be  held  in  Detroit  June  33  to  consider  aletler 
from  Mr.  Hugh  MMillan,  dated  June  I,  in  which 
he  states  that  the  panics  to  whom  he  had 
sold  the  property  through  foreclosure  April  6 
have  made  default ;  that  it  has  never  been  Mr. 
McMillan's  intention  to  profit  personally  by  the 
enforcement  of  the  mortgage  ;  and  that  he 
always  intended  to  dispose  of  the  equity  in  the 
interest  of  the  stockholders,  and  now,  as  collec- 
tions and  sales  have  reduced  the  amount  of  his 
claim,  he  is  willing  to  accept  security  upon  the 
property  for  the  balance,  if  the  stocUholders  wish 
to  attempt  a  reorganization.  Mr.  McMillan  fur- 
ther declares:  '  Whatever  is  done  by  me  in  that 
direction  must  be  upon  the  understanding  that  it 
is  voluntary.  I  am  unwilling  that  the  benefits 
shall  be  shared  by  creditors  who  are  pros- cuiing 
suits  against  the  electrical  works  or  myself  per- 
sonally.' " 

Chicago  Tunnel  Bontls  Sold. — The  Illinois  Trust 
and  Savin. s  Bank,  of  Chicago,  has  bought  the 
§1, 200, 000  tunnel  53  of  the  West  Chicago  Traction 
Company,  paying  about  99  for  them.  The  nego- 
tiations leading  up  to  the  deal  have  been  going  on 
for  some  time.  The  bank  has  under  consideration 
a  proposition  from  English  interests  to  take  the 
entire  block  of  bonds  at  a  considerable  profit 
over  the  price  paid  for  them.  The  deal  witli  the 
West  Chicago  Company  is,  however,  contingenton 
the  opinion  of  Judge  Wilson,  of  Chicago,  in  regard 
to  the  bonds  being  a  first  lien  upon  the  property. 
The  proceeds  will  he  used  by  the  West  Chicago 
Compan->'  to  e.\:tend  its  electrical  equipment. 

Westinghouse. — A  director  of  the  Westinghouse 
Electric  &  Manufacturing  Company  says:  "•  The 
May  shipments  of  the  company  were  in  the 
vicinity  of  |oOO,000,  or  something  above  the  recent 
average.  The  outlook  for  the  ioimediafce  future 
is  -very  lair.  The  regular  meeting  of  fiie  directors 
will  be  held  on  June  27,  when  the  regular  dividend 
on  the  preferred  stock  will  be  declared,  Wh-^ther 
or  Hot  a  dividend  will  then  be  declared  on  the 
common  it  is  now  impossible  to  say.  The  matt  r 
has  received  no  consideration  whatever  ac  the 
hands  of  the  directors,  and  I  do  not  care  to  ex- 
press any  opinion  concerning  the  probable  action." 

Increased  Earnings. — The  earnings  of  the  New 
England  .Street  Railway  Company  for  the  first 
nine  days  in  June  were  as  follows  : 

1894.  1893  Inc. 

N'ew  Haven §5,685  S5,ll9'i  S488 

Plymouth  703  BSD  52 

Totid S6.288  S5,717  $S41 

Street  Railway  &,  illuminating   Properties. — The 

tras'.ees  of  the  Sireet  Railway  &  Illuminating  Pro- 
p?rties  have  furlher  set  aside  $.o0,000tobuy  iu  their 
preferred  shares.  Pioposals  lor  the  sale  of  same 
will  be  received  by  the  trustees  until  noon  of  June 
19. 

Sale  of  the  Rome  (Ga.)  Railway.— The  property 
and  effects  of  the  Rome  Street  Railway  Co.,  of 
Rome.  Ga.,  will  be  sold  at  aucliou  .'uly  5th. 


NE"W  INCOEPOKATIONS. 


Nashville,  Tenn.— A  charter  of  the  Nashville 
Tiactio.i  Company  was  secured  last  week.  This 
is  the  new  nan-ie  under  whicli  the  Overland  Rail- 
road will  be  reorganized.  The  Nashville  Traction 
Company,  of  which  F.  W.  Hunter  is  president  and 
Thomas  Taylor  secretary  and  I  reasixrer,  will  pur- 
chase the  Overland  Railroad  from  Rudolph  M. 
Hunter,  who  bought  it  at  a  recent  sale.  The  new 
company  will  immediately  proceed  lo  improve  the 
property.  The  old  rails  are  to  be  replaced  with 
60-pound  steel  rails,  some  of  which  are  already  at 
the  depot.  The  grades  along  the  rouie  in  the 
country  are  to  be  cut  down,  and  new  feed  wires 
are  to  be  put  up,  so  that  groater  speed  may  be 
attained  in  the  operation  of  cars.  Five  extra  open 
cars  have  been  purchased,  and  the  schedule  of  the 
road  will  be  changed  so  as  to  run  cars  to  the  park 
every  ten  minutes.  The  buildings  at  the  park  will 
be  remodeled  and  the  grounds  generally  improved. 
Tlie  new  company  has  arranged  to  have  concerts 
every  evening  and  concerts  at  the  park  every  Sun- 
day. 

Pine  Bluff,  Ark.  -The  Citizens'  S  reel  Railway 
Company  has  been  reorganized.  The  new  board 
of  directors  is  composed  of  Jjhn  O'Counell,  H.  P. 
Bradford,  John  M.  Taylor,  T.  S.  James  and  Ar- 
thur Murray.  The  foiloning  olficers  were  then 
elected:  President,  John  M.Taylor;  vice-president, 
T.  S.  James;  secretary,  Arthur  Murray:  treasurer, 
John  O'Connell;  general  manager,  H.  P.  Bradford. 
General  Managtr  Bradford  assumed  his  duties  on 
June  1.5.  Richard  Dorms  has  been  appointed 
superintendent.  The  company  is  making  impor- 
tant improvements  in  the  system. 

Cortland,  N.  Y. — The  Cortland  &  Homer  Traction 
Company  has  been  incoi'poraled  with  a  capital 
stock  of  8300,000.  Those  interested  in  the  road  are: 
C.  D.  Simpson,  P.  S.  Page,  H.  E.  Hand,  H.  Berg- 


holfz,  H.  C.  Sanderson  and  I.  L.  Post,  otSoranton; 
D.  F.  Van  Vleet.  K.  H.  Bostwick.  F.  P.  Fuller,  J. 
A.  Maxwell  and  W.  J.  Davis,  of  Ithaca;  H.  L. 
Bronson  and  E.  A.  Fish,  of  Ciirtlind.  The  com- 
pany is  incorporated  to  construct  an  electric  rail- 
way twelve  miles  in  length  from  Cortland  to 
Homer,  and  to  extend  to  McGrawville,  all  in  Cort-  - 
land  County. 

Philadelphia,  Pa. — The  Roxborough, Chestnut  Hill 
&  Norristown  Traction  Company  has  been  organ- 
ized with  a  capital  stock  of  $5,000.  The  object  of 
the  company  is  stated  to  be  the  construction  and 
operation  of  motors  and  cables  or  other  machinery 
for  supplying  motive  power  to  p.issengec  rail- 
ways. The  promoters  are  Wm.  H.  Healings,  Jr., 
Jno.  T.  Dunlap,  Henry  C.  Esling,  Philadelphia, 
Pa. 

Gunnison,  Colo.— The  Willow  Creek  Railway 
Com[ianv  has  been  incorporated  with  a  capital 
stock  of  $100,000.  The  company  will  burld  a 
railway  in  Gunnison  County.  The  promoters  are 
S  G.  Gill,  M.  A.  Gill.  W.  J.  Fine,  H.  M.  Fme, 
John  Latimer,  Gunnison,  Colo. 

Danby,  N.  Y.— The  Tompkins  &  Tio.^a  Traction 
Company  has  been  formed  to  operate  an  electric 
railway  from  Iihaci,  through  Danby,  South 
Danby, Spencer  and  Caudir.  to  Owego.  The  com- 
pany is  organized  to  c.irry  mail  and  freight  as 
well  as  passengers. 

Terre   Haute,   Ind. — The   Terre    Haute    Electric - 
Raihvay  Company  has  been   incorporated;  capital 
stock,    $500,000.       The    promoVrs    are    Paris    P. 
Thomas.  John  C.  McNutt.  M.  F.  Burke,  Russell  B. 
Harrison,  Thos.  Moore,  Jr.,  Thos.  A.  H.  Hay. 

Peoria,  III. — The  Mark  D.  Batchelder  Company 
has  been  incorporated  by  Mark  D  Batchelder, 
Mary  A.  Batchelder,  George  H.  Burwell  and 
.UinnieE.  Calvin.  The  capital  stock  is  $10,000.  The 
company  is  engaged  in  street  car  advertising. 

Tampa,  Fla.— R.  W.  Easley  and  W.  H.  Ken- 
drick  have  organized  the  Palm  Bpach  RaUroad 
Company  with  a  capital  of  $i5,0'J0,  and  intend 
buildng  an  electric  trolley  line  from  Ybor  City  to 
Palm  Beach. 

Bradford,  Pa.— Th-  Bradford  Electric  Street 
Railway  Company  has  been  incorporated  with  a 
capital  stock  of  8100,000.  The  promoters  are  W. 
R.  Weaver.  C.  P.  Collins,  L.  E.  Hamsher, 

Rockledge,  Fla. — The  Rockledge  Railway  &  Im- 
provement Company  his  baen  incorporated,  with 
a  capital  stockof  $10,000. 


NE'WS   OF  THE   WEEK. 


Toledo,  0.— The  county  commissioners  have 
granted  a  franchise  fcr  the  construction  of 
ihe  elec'ric  road  lo  Dc'Iroit  through  Lucas  Canal. 
Tlie  franchise  specifics  that  the  motive  iiower  shall 
be  electricity  and  is  not  to  be  changed  without  the 
permission  ot  the  county  commissioners.  It  was 
also  specitied  that  the  rate  of  fare  for  pe.-sous  over 
10  years  of  aje  would  be  1+  cent  ptr  mile,  and  lor 
these  under  10  years  of  age  1  cent  per  mile.  Tlie 
road  is  to  he  completed  within  18  months.  Those 
asking  for  the  franchise  are  Joseph  H.  Ainswoith. 
J.  Ellery  E..ton,  W.  G.  Gardiner,  Jacob  N.  Bick 
and  J.  A.  Dawson.  The  line  will  be  from  Toledo, 
through  Washington  township,  Bedford,  Vienna, 
La  Salle,  Monroe  City,  Frenchtown,  Ashtown, 
Berlin,  Fiat  Rock,  Dearborn,  to  Detroit  It  is  ex- 
pected to  make  the  time  between  Detroit  about  as 
fast  as  the  steam  railroads.  The  franchise  for  the 
entire  line  has  now  been  secured. 

Lancaster,  Pa.— The  jury  in  the  suit  of  Frank  C. 
Musser.  a  young  drover,  of  this  city,  against  the 
Lancaster  City  Street  Railway,  to  recover  $35,000 
damages  for  tlie  loss  of  his  light  arm,  last  week 
brought  in  a  verdict  giving  the  plaintiff  $18,000, 
The  case  is  likely  to  be  carried  to  the  Supreme 
Court  by  the  company.  Musser  lost  his  arm  on 
July  4,  1892,  while  walking  along  the  Philadelphia 
turnpike,  a  broken  section  of  a  steel  cable,  used  in 
drawing  the  cars  up  Pott's  Hdl,  striking  him  and 
cutting  off  the  arm  near  the  shoulder.  The  verdict 
is  the  largest  ever  rendered  in  Lancaster  County 
for  personal  injuries,  and  it  is  one  of  the  largest 
ever  rendered  anywhere  against  ai  electric  rliil- 
way  company  for  inju:-.--5  .'f  this  character. 

Chicago,  III. — The  Lake  Street  Elevated  Railroad 
Company  has  secm'ed  an  injunction  restraining 
the  Northwe.-tern  Elevated  Railroad  Company 
from  interfering  with  the  former's  construciion 
work  on  its  downtown  loop.  The  Lake  street 
company  asked  for  the  injunc  ion  on  the  ground 
that  it  had  the  first  ordinance  for  a  northside  L 
road,  mapped  out  its  line  aud  commenced  woi  Ic 
on  it.  The  bill  says  the  Northwestern  "  has  locat- 
ed iis  line  of  road  maliciously  aud  willfully  for 
the  purpose  of  depriving  the  Lake  Street  L  Com- 
pany of  its  jnst  gains  and  profits  to  be  made  by  its 
north  branch  line  of  the  road." 
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Woodbury,  N.  Y.— Spheral  attempts  have  recently 
been  made  to  wreck  the  trolley  cars  on  the  Camden, 
Gloucester  &  Woodbury  Electric  Railroad  by  plac- 
ing obstructions  on  the  tracks. "  The  work  of  the 
would-be  train  wreckers,  however,  has  thus  far 
been  unsuccessful,  as  the  motormen  have  in  every 
_  instance  detecled  the  obstructions  before  any 
damage  was  done.  All  the  attempts  to  wreck  the 
cars  have  been  made  at  Shivers'  Ime,  on  the  out- 
skirts of  Woodbury,  where  theie  is  a  sharp  turve 
in  the  road.  Heavy  pifces  of  iron  have  been  found 
wedged  between  the  tracks. 

Pittsburgh,  Pa. — The  contracts  for  building  the 
extension  of  the  West  End  Electric  Railway  from 
Temperanceville  to  Carnegie  will  b':  made  in  a  few 
days  and  the  branch  will  be  in  operation  before 
the  end  of  six  months.  It  will  be  about  6  miles 
long,  and  will  pass  through  Elliott  borough.  Obey 
ville.  Grafton,  Idlewood  and  Lee's  Bottom.  Tlie 
cost  of  a  trip  one  way  will  be  1.5  cents  as  against  30 
cents  at  present  by  railroad,  and  the  round  tiio 
will  cost  25  cents,  as  against  .5.5   cents  by  railioad. 

Chicago,  III. — There  is  considerable  talk  of  an 
electric  railroad  on  Kedzie  avenue  from  Blue 
Island  north  to  Norwood  Park,  with  branches  in 
various  directions,  one  including  a  line  by  which 
the  heart  of  the  city  will  be  reached.  The  work 
is  being  done  under  the  name  of  the  Central  Con- 
struction Company  and  considerable  frontage  has 
been  secured.  Dr.  A.  G.  Goodman  is  president  of 
the  company. 

Brooklyn,  N.  Y. — At  a  recent  meeting  of  the  Ex- 
ecutive Committee  of  the  Board  of  Directors  of  the 
Brooklyn  Traction  Company,  which  owns  the 
Atlantic  avenue  system,  the  offices  of  secretary 
and  treasurer,  which  had  been  held  ud  to  that 
date  by  William  J.  Richardson,  a  son  of  the  founder 
of  the  road,  were  S"parat°d.  Mr.  Richardson  was 
chosen  secretary  and  Benjamin  Frick  was  elected 
treasurer. 

Pottstown,  Pa.— The  Ringing  Rocks  Electric  Rail- 
way is  having  constructed  at  the  Philadelphia 
Bridge  Works,  Pottstown,  an  iron  tower  or  observa- 
tory 100  feet  high,  to  be  erected  at  the  park  at 
Ringing  Hill.  It  will  have  an  elevator  and  a  plat- 
form on  the  top,  and  one  20  feet  below  the  top. 
This  tower  is  to  be  completed  by  July  4.  It  will 
.  afford  a  splendid  view  of  the  Schuylkill  Valley. 

Milwaukee,  Wis.— The  Russell  avenue  line  of  the 
street  railway  system  will  shortly  be  extended  to 
St.  Francis  and  Cudahy  and  probably  to  South 
Milwaukee  Right  of  way  has  already  been  ob- 
tained as  far  as  Cudahy  and  it  will  be  an  easv  mat- 
ter to  extend  ittoSouth  Milwaukee.  The  only  con- 
dition which  is  to  be  met  is  the  raising  of  a 
satisfactory  bonus  by  South  Wilwaukee. 

Alpena,  Mich.  — The  city  council  has  granted  a 
30  year  franchise  for  operating  the  electric  railway 
in  Alpena  to  Andrew  L.  Comstoc.k,  W.P.Williams 
and  John  A.  Drake.  It  is  understood  they  have 
■  completed  negotiations  for  the  purchase  of  iheele 
trie  light  and  water-works  plant.  They  will  operate 
the  railway  and  consolidated  plant  by  water  power 
from  Thunder  Bay  River. 

Chicago,  III. — The  Cicero  &  Proviso  Railway 
Company  last  week  presente'd  a  petition  to  the 
Board  of  Trusters  of  the  village  of  Harlem, 
asking  for  permission  to  construct  and  operate  ,a 
single  track  street  railway  on  Harlem  avenue,  be- 
tween the  north  line  of  the  village  of  Haili  m  and 
the  center  line  of  West  Madison  street. 

Opelika,  Ala. — It  is  stated  that  arrangements 
have  been  completed  for  the  construction  of  the 
proposed  electric  railway  from  this  place  to  Au- 
burn, a  distance  of  seven  miles.  The  officers  of 
the  company  are:  President.  M.  E.  Gray,  Colum- 
bus, Ga.;  vice-president  and  general  manager,  J. 
L.  Cowan;  secretary,  C.  1.  Doughlry. 

Fond  du  Lac,  Wis. — In  a  card  addressed  to  the 
public  W.  G.  de  Celle,  president  of  the  Fond  du 
Lac  Light,  Power  &  Railway  Company,  an- 
nounces that  the  street  railway  service  will  be  dis- 
continued July  1,  as  it  has  not  been  profitable. 
The  arc  and  incandescent  business  will  be  contin- 
ued as  heretofore. 

A  Curious  Accident. — While  Frances  Werner, 
aged  14,  was  passing  under  the  Brooklyn  Elevated 
Railroad  structure  last  Sunday,  some  live  coals 
from  an  engine  fell  on  her  dress  and  ignited  it . 
Before  the  flames  were  extinguished  she  was  so 
severely  burned  that  she  died  soon  after  her  removal 
to  the  hospital. 

Kansas  City,  Mo.— On  June  4  the  Kansas  City  Ele- 
vated Railway  Company  served  lotice  on  the 
Kansas  City  Cable  Railway  Company  that  the  ar- 
rangement by  which  it  accepted  transfer  tickets 
would  be  discontinued.  The  latter  company  began 
injunction  proceedings  to  prevent  the  discontinu- 
ance. 

Electrical  Units.— The  bill  of  Representative 
Charles  W.  Stone,  of  Pennsylvania,  which  passed 
the  House  last  week,  gives  national  re  cognition  to 
the  units  of  electrical  measure;nent  adopted  by 
the  Electrical  Congress.    The  units  are  the  ohm. 


ampere,    volt,   coulomb,   farad,   joule,   watt    and 
henry, 

Baltimore,  Md, --Three  weeks  ago  an  ordinance 
was  adopted  prescribing  that  all  street  cirs  must 
come  to  a  full  stop  before  passing  five  engine  and 
hook-and-ladder  houses.  For  violating  the  ordi- 
nance eleven  motormen  of  the  City  &  Suburban 
Company  were  fined  $1.70  each  last  week. 

Luehrig  Gas  Motor.— United  States  Consul  Gen- 
eral Frank  H.  Mason  writes  from  Frankforton- 
the-Main  that  an  English  syndicate  has  puichascd 
the  American  rights  on  the  Luehrig  gas  motor  car 
and  will  at  once  introduce  it  in  the  United  stales 
on  a  practical  scale. 

Chicago,  III. — The  Appellate  Court  has  handed 
down  a  decision  reversing  the  judgment  of  the 
lower  court  m  which  a  verdict  of  |14,200  for 
personal  injuries  was  given  to  Mary  Fitzgibbons 
in  her  .suit  against  the  North  Chicago  Street  Rail- 
road Company. 

Philadelphia,  Pa. — Attomey  General  OIney  has 
instructed  United  Slates  Attorney  Ingliam,  of 
Philadelphia,  to  siart  at  once  condemnation  pro- 
ceedings to  acquire  land  on  the  Gettysburg  battle- 
field owned  by  the  Gettysburg  Electric  Railway 
Company. 

Harrisburg  (Pa.)  Franchise  Purchased.— The  Cum- 
berland Valley  Traction  Company  has  purchased 
the  franchise  of  the  Harrisburg  &  Mechaoicsburg 
Electric  Railway  Company,  and  will  construct  the 
line  which  will  connect  Harrisburg  with  Carlisle. 

Middletown,  0. — The  commissioners  of  Butler 
County  have  granted,  a  fifty-year  franchise  to  the 
Hamilton,  Le  Sourdsville  &  Jliddletown  Electric 
Railway  Company  for  a  road  from  this  city  to 
Hamilton. 

Racine,  Wis. — The  Belle  City  Street  Railway 
Company  has  been  awarded  the  contract  for  city 
lighting  for  a  term  of  five  years.  It  will  receive 
$78-  for  all-night  lights  and  |.58  for  one  o'clock 
lights. 

Danville,  Va. — The  council  of  Danville  has  passed 
an  ordinance  imposing  a  fine  of  not  less  than  50 
cents  nor  more  than  §2  upon  boys  jumping  on  and 
off  cars  of  the  Danville  Street  Car  Company. 

Indianapolis,  Ind. — The  caseof  the  city  of  Indian- 
apolis against  the  Citizens'  Street  Railroad  Com- 
pany has  been  set  for  June  19.  The  company  will 
be  represented  by  ex-President  Harrison. 

Muskegon,  Mich.— The  Street  Railway  Company 
recently  awarded  prizes  of  $1.5,  |10  and  $5  to  the 
three  conductors  who  sold  the  largest  number  of 
tickets  during  April  and  May. 

Cambridge,  0. — A  project  is  under  consideration 
to  build  four  miles  of  electric  railway  in  Cam- 
bridge and  to  construct  a  branch  to  Byesville,  six 
miles  south  of  the  city. 

Philadelphia,  Pa. -The  Select  Council  has  re- 
jected the  application  of  the  Diamond  Street  Pas- 
senger Railway  Company  for  a  franchise  on 
Diamond  street. 

Urbana,  0. — An  electric  railway  from  St.  Paris 
to  Mechanicsburg  by  way  of  Urbana  is  projected. 
Mr.  R.  S.  Stearncs,  of  Cincinnati,  is  interested  in 
the  enterprise. 

Hartford,  Conn.— The  Hartford  Street  Railway 
Company  has  awarded  the  contract  for  setting 
2,000  iron  poles  to  Edward  Balfe,  of  Hartford. 

St.  Augustine,  Fla.— Holmes  &  Jackson  are  re- 
ported a-!  inipiesled  in  a  movement  to  securing 
right  of  way  for  a  proposed  electric  railway. 

Kansas  City,  Mo. — The  Kansas  City  Cable  Rail- 
way Company  has  decided  to  expend  $30,000  in 
improving  the  old  Kansas  City  cable  hues, 

Indianola,  la, — B,  F,  Clayton,  A.  A.  McGarry 
and  E.  W.  Hartman  are  interested  in  the  project 
to  build  an  electric  railway  to  Des  Moines. 

Centerburg,  0. — Ri:?ht  of  way  has  been  granted 
to  Harry  B.  Vansickle  for  an  electric  railway  to 
Delaware,  according  to  reports. 

Rockford,  III.— It  is  announced  that  about  four 
miles  ol  the  Rock  River  Electric  Railway  will  be 
constructed  this  season. 


PERSONAL. 


Carthase,  formerly  division  superintendent  of  the 
Rome,  Watertown  &  Oxdensburg  Railroad,  has 
been  appointed  to  fill  the  vacancy, 

C.  S.  Rusling,  formerly  manager  of  the  railway 
department  of  central  district  of  the  General  Eke 
trie  Company,  is  no^v  New  York  State  agent  for 
the  Liability  dc  partment  of  the  Travelers  Insur- 
ance Company,  of  Hartford,  Conn  ,  with  head- 
quarters at  Buffalo,  N,  Y. 

S.  H,  Brakel  has  been  appointed  manager  of  the 
mechanical  and  electrical  department  of  the 
Muskegon  (Mich,)  Street  Railway,  Mr.  Brakel 
his  been  manager  of  the  Telephone  Exchange  in 
Bloommgton,  III.,  for  nine  years. 

M.  A.  Hanna,  president  of  the  Cleveland  City 
Railway  Company,  was  elected  last  week  vice- 
president  for  Ohio  of  the  American  Protective 
Tariff  League,  succeeding  the  late  Hon  Geo.  H, 
Ely,  of  Cleveland, 

J,  A,  Humphries,  superintendent  of  the  Rivtr- 
mont  Street  Railway  Company,  of  Lynchbuig, 
Va,,  resigned  his  position  last  week,  and  the  direc- 
tors appointed  Walter  Legrand  to  fill  the  vacancy, 

George  W,  Jacobs,  Jr., has  resigned  the  presidency 
of  the  South  Mountain  Electric  Railway  Company 
of  Boonsboro,  Md  ,  and  Geoige  J.  Shafer  has  been 
elected  to  fill  the  vacancy. 

Walter  J.  Gillham  has  been  appointed  superin- 
tendent of  the  Kansas  City  Elevated  Railway  Com- 
pany. 

W.  J.  Cooke,  of  the  McGuire  Manufacturing  Com- 
pany, of  Chicago,  was  in  New  York  City  ibis  week. 


TEADE    NOTES. 


Mr.  Alex.  H.  Lewis,  well  known  to  street  railway 
and  electrical  men,  has  become  associated  with  the 
Abendroth  and  Root  Manufacturing  Company,  of 
New  York,  and  will  look  after  the  interests  of 
that  company  from  the  western  agency  in  Cin- 
cinnati. His  headquarters  there  will  be  in  the 
Neave  Building. 

George  W.  Adams  has  resigned  his  position  as 
superintendent  of  the  Watertown  (N.  Y.)  Street 
Railway  Company,  and  Henry  W.  Hammond,   of 


The  United  States  Headlight  Company,  of  Utica 
New  York,  has  purchased  of  M.  M.  Buck  &  Co., 
the  Dayton  Manufacturing  Company,  Kelly  Lamp 
Company.  Steam  Gauge  &  Lantern  Company,  I.  A. 
Williams  &  Co. ,  and  the  Adams  &  Wtstlake  Com- 
pany, the  machinery,  tools,  patterns, etc.,  constitut- 
ing their  headlight  business,  together  with  33  let- 
ters-patent and  a  cumber  of  a  tip!  .cations  lor  patents 
covering  all  of  the  standard  devices  forilluminated 
numbers  and  signals  in  headlights  and  other  de- 
sirable improvements  therein.  It  is  the  intention 
of  the  United  Slates  Headlight  Company  to  unite 
with  the  patents  and  facilities  tirus  acquired,  the 
result  of  over  40  years  experience  in  manufactur- 
ing headlights,  for  the  purpose  of  embodying  in 
them  the  latest  improved  devices  which  will  add  to 
the  design,  convenience  and  durability:  furnishing 
headlights  tor  all  purposes  superior  to  any  hereto- 
fore supplied,  at  the  lowest  possible  price  con- 
sistent with  first  class  materia!  and  workmanship. 
Selling  agents  fortius  company  will  be.  conven- 
iently located  in  the  best  dislributing  points  of  the 
country,  who  will  cai'ry  in  stock  a  full  line  of 
standard  headlights  and  parts  thereof,  for  the 
purpose  of  filling  all  orders  piomptly. 

Insulating  paper  is  rapidly  taking  the  place  of 
cloth  and  shellac  as  an  insulating  material  for  use 
in  manufacturing  and  repairing  armatures,  field 
coils  and  electrical  work  generally.  The  Beardsley 
Manufacturing  Company.  S:-i4  Lake  street,  Chi- 
caffo.  makes  a  specially  of  this,  and  claims  to  make 
the  highest  grade  and  mosc  perfect  paper  in  use. 
The  company  reports  that  its  trade  i^  rapidly  ex- 
tending to  every  siction  of  the  country. 

The  McGuire  Manufacturing  Company,  of  Chicago, 

has  purchased  the  controlling  interest  m  the  Co- 
lumbian street  car  healer.  This  beater  attracted 
considerable  attenliou  at  the  Milwaukee  Conven- 
tion last  October.  It  is  a  base  burner  that  can  be 
ea-ily  placed  on  the  car  seat  without  cutting  or 
fitting,  and  it  is  claimed  requires  but  a  pound  of 
coal  per  hour  to  heat  a  21- foot  car. 

The  Chicago  Electric  Truck  Company,  of  Chicago, 
is  about  to  erect  a  plant  near  Chicago  for  manu- 
facturing its  trucks.  When  completed  it  will  give 
excellent  facilities  for  handling  a  large  trade  and 
filling  orders  on  short  notice.  The  'Chicago" 
trucks  are  proving  veiy  popular  in  service  on  ac- 
count of  their  easy  riding  qualities. 

The  McLean  Armature  Works,  197  South  Canal 
street,  Chicago,  reports  business  as  unusually  good, 
particularly  in  the  armature  winding  and  repair- 
ing department.  This  company  makes  a  specialty 
of  street  railway  repair  work,  and  has  again  en- 
larged its  shop-room  and  facilities  to  meet  its  con- 
stantly growing  business. 

The  Complete   Electric    Construction    Conmpany, 

of  New  York,  has  closed  the  contract  to  build  the 
Lockhaven  street  railway  at  Lockhaven.  Pa.,  and 
furnish  the  entire  equipment,  including  power 
station. 

The  Clonbrock  Steam  Boiler  Works  has  closed  a 
contract  for  Climax  boilers  of  4,000  H.  P.  capacity 
with  the  Edison  Electric  Illuminating  Company, 
first  district.  Pearl  street,  Brooklyn,  N.  Y. 
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RECORD   OF  STREET   RAILWAY   PATENTS. 


TJ.  S.  Patents  Issued  June  5,  1894. 

520,772.  Fuse-Kox ;  Axel  Esirom.  Lyon,  Mass. 
Assignor  to  the  General  Electric  Company,  of  New 
York.  Filed  Nov.  '29,  1892.  The  combination  with  a 
box  of  line  terminal  supports  arranged  at  eich  side 
thereof,  leaving  a  wedu;e  shap  d  sp.tce  between  them, 
and  a  wed^e-shaped  fuse  supporting  block  carrying 
contacts  and  adapted  to  slide  in  between  said  supports 
and  till  the  tpace  bet-veen  them,  b(  ing  guided  by  its 
edtjes  to  a  proper  position  to  cause  said  contacts  to  en- 
gage with  the  line  terminal?. 

520.776.  Liglitniua-Arrester;  .Tobn  W.  Gib- 
boney,  Lvnn,  Assignor  to  the  Geueral  Electric  Com- 
pany, Kostou,  Mass  Filed  Feb.  (i.  1S93.  The  combina- 
tion with  an  electric  generator,  and  a  work  circuit  sup- 
plied therefrom,  of  a  constantly  maintained  short  circuit 
of  high  resistance,  and  a  spark  gap  lightning  arrester, 
both  connecttd  across  the  main  iine  conductor  and 
to  ground, 

520.777.  Snow-plow;  William  Grunow.  Jr.,  Mount, 
Vernon.  N.  Y.,  Assignor  to  Zaimon  Goodsell.  Bridgeport 
Conn.  Filed  Feb.  15,  1891.  A  snnw-plow  for  street  and 
other  railways,  consisting  of  a  me'al  body  suspended 
from  carriages  traveling  upon  guides  at  the  front  of  the 
car  and  adapted  to  be  directed  to  either  side  of  the 
track,  and  means  for  raising  the  point  of  the  plow  lo 
clear  obstructions. 

520,780.  Kleclric-BTotor  Truck  ;  JohnC.  Henry, 
Westtield,  N.  J.  Filed  Aug.  27,189:^.  A  motor  truck 
comprising  two  axles,  a  motor  mounted  between  !  hem, 
a  pinion  on  the  motor  shafr,  and  a  large  spur  gear  mesh- 
ing with  said  pinion  and  connected  with  the  car  wheels, 
said  pinion  and  gear  being  in  line   with  the  wheels. 
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-whereby  Ihe  lower  edge  of  Ihe  gear  can  he  brought 
down  near  the  ground  without  danger  of  striking 
obstructions,    {riee  illustration,  i 

520,784,  El.  ctric-Motor  Controller;  William  J. 
Hopkins  and  Theodor  '  Stebbins,  Lioston.  JVIass.,  Assign- 
ors lo  the  Thomson-Houston  Electric  Company,  of  Con- 
necticut. Filed  Sept.  19.  1891.  This  is  a  controlling 
apparatus  for  electric  motors,  comprising  a  fixed  con- 
tact connected  to  one  side  of  the  circuit,  a  rheostat  in 
circuit  with  the  motor  terminals,  a  transfer  switcn  for 
changing  the  motors  from  series  to  multiple  connection, 
and  a  common  operating  device  for  cuitmg  down  the 
resistance,  throwing  the  transfer  swilch  and  simultane- 
ously inserting  resistance,  and  then  again  cutting  down 
the  resistance  -with  the  motors  in  multiple. 


lial  nr  starting  field  sufficient  to  balance  the  friction  of 
the  moving  parts,  such  coil  being  in  series  with  a  re- 
sistance. 
530,81S.  M  ire-Stripper;  John  J.  Bettinger.  Ham- 
ilton, Ohio,  Assignor  to  Charles  L.  Cornpll,  same  place. 
Filed  Jan.  16.  1891.  This  is  a  wire  stripper  composed  of 
a  pair  of  handles  joined  by  a  spring  bow  and  armed  with 
blades  projecting  inwardly  atnght  angles  lothe handles 
and  adapted  to  overlap  in  shear  like  contact  and  pro- 
vided in  the  ends  of  the  blades  with  triangular  notches 
having  their  siaes  straight  and  formed  with  knife 
edges. 


K^W^^ 


No.  520,809. 

520,787.  KIcctric  Locomotive;  Walter  H.  Knight. 
Lynn,  Assignor  to  the  General  Electric  Compnnj,  Bos- 
ton. Mass.  lulled  Jan.  IS.  !89f.  1  bib  comprises  the  com- 
bination wiih  a  vehicle  having  four  axles,  of  a  moter 
lor  driving  each  ot  the  axlef,  a  controller  tor  the  motors 
for  connecting  the  same  either  in  ecriea  or  parallel  and 
at  some  points  shuntmg  part  of  the  motors,  mechanical 
devices  connecting  the  axles  in  pairs,  one  pair  of  axles 
being  driven  by  motors  one  of  which  is  shunted  by  the 
controller  simultaneously  with  shunting  the  correspond- 
ing motor  of  the  other  pair  of  axles. 

620,78I>.  VolliiK-tcr;  Edward  H.  Knowles.  Middle- 
town,  Conn.,  Assignor  to  the  bchuyler  Electric  Com- 
pany, of  Connecticut.  Filed  Dec.  n,  1893.  This  is  the 
combination  with  a  permanent  magnet  of  a  spool  of  non- 
niagnelic  material  lying  transverse  to  the  poles  thereof, 
ana  containing  a  Hockei.  and  a  shell  removably  fitted 
into  said  soct^et  and  having  journal  hearings  for  an 
armature  spindle, 

520, H<  0.  ITIeaiiH  lor  Prevcntlnu:  Ari^iig  in 
liloetric  I*o  wer  StatlonM  ;  \^  lihu  *l  homson, 
Swaninn'ott,  MriHf.,  A»-8ignor  to  the  Tliomson  llriiision 
Electric  Couaaiy.  of » 'onnecticut-  Fjlcd  Sept.  1,  1^90. 
The  combination  with  a  refJcrvoir  and  an  insulating 
(leld  ditrtrioutmg  Hyslem  leading  to  the  various  circuil- 
l.»reaking  apparatus  of  an  electric  power  inttallalion, 
and  designed  to  pi  event  arcing  thereat  by  delivtrii  g  a 
jet  of  air  or  like  fluid  acroHS  the  arcing  space,  of  a  com- 
pressor fojctng  air  into  the  reservoir  and  a  prensure 
valve  connected  with  Ihe  reservoir  and  controlling  ;hc 
compressor.    (.See  illustration  ) 

520,811.  Klootric  Jtleter;  Elihu  Thomson,  Swamp- 
Hcolt.  Mass.  Filed  Feb.  21,  l8!!i.  In  an  electric  meter, 
a  series  eoil.  an  armat  iii-e.  a  resistance  in  series  wii  h  the 
armature,  and  a  shunt  coil  arranged  to  furnish  an  ini- 


No.  520,822. 

53O9S22.  J^TStem  ot  Circuit  Control  for  Klec- 
Iric  Mncltiues;  Charles  E.  Davis,  Chicago,  111.,  As- 
signor to  John  H.  Leslie,  same  place.  Filed  Oct.  16. 
1S93.  The  method  of  variably  retarding  or  checking  the 
ihotion  of  motors  normally  coupled  to  the  feed  circuit 
in  pairs,  together  with  a  variable  resistance  for  the  op- 
eration of  such  motors;  consisting  in  breaking  the  sup 
ply  circuit,  connecting  the  motors  in  series  on  a  local 
circuit  including  said  variable  resistance,  and  then 
causing  said  resistance  to  be  regulated  lo  suit  the  re- 
quirements regulating  or  varying  said  retardation. 
(See  illustration). 

520,852.  Kli'ctrlc  Switch  Box ;  Edward  P. 
Knor/ies,  Middlelown,  Conn,,  Assignor  to  the  Schuyler 
Electric  Company,  of  Connecticut.  Filed  Dec,  5,  1893, 
This  is  a  switch  box.  comprisinij  a  p^ir  of  contact  arms 
connected  by  an  insulating  link,  a  block  pivotally 
mounted  on  the  under  side  of  he  box  cover  and  having 
a  fork  to  engage  with  said  hnk,  springs  having  one  end 
secured  to  the  cover  and  the  other  end  attached  to  an 
eye  shdine-  in  a  slot  in  said  block,  and  a  handle 
on  the  outside  of  the  cover,  adapted  to  operate  said 
block  through  a  lost  motion  device. 

520,855.  Feed-Wire  Insulator;  Charles  A  Lieb, 
New  York,  N.Y.,  Assignor  to  the  General  Electric  Com- 
pany, Boston,  Mass.  Filed  April  12,  1894.  This  is  a  cap 
and  cone  insulator  consisting  of  a  body  of  insu'ating 
material  provided  with  a  recessed  portion  and  a  shoul- 
der above  such  portion,  a  metal  cap  therefor  having  a 
part  engaging  with  the  shoulder,  and  a  sleeve  having  a 
curved  bottom  adapted  to  contain  the  feed  wire.  (See 
illustration.) 

520,857.  fender  Tor  Railway  Cars;  John  E. 
McBride,  New  York,  N.  Y.  Filed  Feb,  24,  1894.  The 
combination  with  a  car,  of  a  fender  mounted  thereon 
and  connected  thereto  by  a  bar  or  bars  pivoted  at  one 
end  to  the  fender  and  universally-jointed  to  the  car  at 
The  other  end,  whereby  the  fender  may  have  vertically 
anfi  laterally  swinging  movements  with  relation  to  the 
car. 

520,860.  Railway-Rail  Cliair;  Henry  O'Shea, 
JohnstowD,  Pa,,  Assignor,  by  mesne  assignments,  to  the 
Johnson  Company,  of  Pennsylvania.  Filed  April  24, 
1893.  A  rail  chair  for  railroad  rails,  comprising  two  side 
members,  the  upper  portions  of  which  engage  the  rail, 
while  the  lower  edges  are  provided  with  feet  for  a  bear- 
ing on  the  tie;  an  interposed  chock  upon  which  the  rail 
rests,  and  which  has  lower  flanges  bearing  on  the  tie, 
the  edges  of  which  flanges  engaging  the  bases  of  the 
side  members  act  as  a  distance  piece  between  said  side 
members,  and  nieans,  p.issing  beneath  the  rail,  for  se- 
curing the  two  side  members  against  the  rail  and 
against  the  chock,  whereby  the  chair  may  be  attached 
to  a  rail  without  cutting  or  similarly  preparing  said 
rail. 

520,893.  Heat  Regulator ;  James  F.  McElroy, 
Albany.  N.Y,,  Assignor  to  the  Consolidated  Car  Heating 
Company,  Wheeling,  W.  Va.  Filed  Dec.  1,  1893,  In  a 
heat  regulator,  a  seat  provided  along  its  front  with  two 
openings,  one  near  the  floor  and  the  other  near  the  top 
thereof,  a  heater  niaced  beneath  said  seat,  a  shutter 
adapted  lo  close  said  upper  opening,  each  end  of  said 
shutter  provided  with  a  me£.ns  for  adjusting  the  end  of 
tlie  shutter  independently,  so  that  the  flow  of  the  heated 
air  of  one  end  of  a  car  or  other  apartment  may  be  con- 
trolled without  aflfecting  the  flow  of  air  to  the  other  end 
of  the  same. 
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520,937.  TrolKy-Wirc  Snriiori;  Louis  McCarthy, 
IJoeton,  Mass.  Filed  March  3,  1894.  A  trolley-wire  sup- 
port comprising  a  8npi)orting-arm,  an  insulator,  and 
jointed  connectors  extending  upwardly  in  opposite  di- 
reetionn  from  the  s-iid  insulator  and  suspending  it  below 
the  points  of  nttachment  of  the  said  connectors  lo  the 
sold  arm,  leaving  II  e  intulator  unconstrained  by  its 
supporting  devices  and  free  to  respond  to  the  vibrations 
of  the  troUey-wire.    (See  illustration.) 


520,938.  Closed  Conduit  for  Klectric  Rail- 
ways; Paul  Plodeck,  Sr.,  Cleveland,  Ohio.  Filed  Feb. 
21,  1894.  In  a  conduit  for  underground  electric  railways, 
the  combination  with  a  conduit  provided  with  lids  for 
covering  the  opening  in  the  roadway,  of  a  hanger 
attached  to  car-truck,  an  arm  attached  to  the  hanger, 
an  arched  bar  attached  to  arm  odapted  to  lift  the  lids 
as  described,  of  trolley  levees  attached  to  said  bar,  and 
arm  and  trolley  wheels  adapted  to  run  on  the  con- 
ductors. 

520,940.  Dynaino-Elrclrfe  niaclkinery;  Coleman 
Sellers.  Philadelphia,  Pa.  Filed  Oct.  27,  1893.  In  a 
dynamo  electric  machine  having  a  vertical  shaft,  a  cylin- 
drical frame  having  internal  projections  and  concentric 
bearings  to  receive  the  spider  frames  within  which  the 
shaft  is  supported,  and  provided  with  a  ring  or  flange, 
or  sediments  of  rings  or  flanges,  so  situated  as  to  form  a 
ledge  upon  which  the  ends  of  rhe  lower  spiaer  frame 
may  rest  when  removing  or  replacing  the  same. 

520,963.  Ammeter;  Edward  R.  Knowles,  Middle- 
town,  Conn.,  Assignor  to  the  Schuyler  Electric  Com- 
pany, of  Connecticut.  Filed  Dec.  9,  J89^.  An  ammeter 
having  its  hehs  composed  of  a  continuous  strip  of  metal 
curved  around  a,  center,  rhe  inner  edge  of  said  strip 
having  two  opposite  portions  eccentric  to  said  center. 

520,971.    Electric  Railway  Overhead  Switch, 

Miller  A.  Smith,  Brooklyn,  and:  William  Clabaugh,  New 
York.  Assignors  to  the  New  York  Electrical  Work?, 
NewYork,  N.  Y.  Filed  Feb.  21,  1894.  The  combination 
in  a  switch,  crossover,  etc.,  of  a  main  portion,  contact 
ribs  integral  therewith,  one  or  more  of  said  contact 
ribs  being  provided  at  the  outer  end  with  a  key  clamp 
and  at  the  inner  end  with  a  clamp  formed  by  a  screw- 
threaded  split  boss  into  which  enters  a  prrjection  from 
the  switch,  crossover,  etc.,  and  a  screw  nut  for  said 
boss. 

520,973-  Trolley;  PJdgar  M.  Tousley,  Jamestown, 
N.  Y,  Filf  d  Jan.  9,  1894.  The  wheel  having  a  chamber 
containing  a  liquid  lubricant  and  provided  with  means 
for  insuring  the  inward  flow  of  the  liquid,  a  bushing 


No.  520,937. 


containing  a  semi-plastie  lubricant,  and  an  interposed 
porcus  body  feeding  the  liquid  to  the  semi-plastic  lubri- 
cant between  the  bearing  surfnces. 

520,975.  Convener  S^Kteni  lor  Electric  Rail- 
ways; George  Westinghonse,  Jr.,  and  Charles  F. 
Scott  Pittsburg,  Pa.  Filed  July  31,  1893.  In  an  electric 
railway,  a  working  conductor,  an  alternating  current 
generator  and  main  line  fed  therefrom,  and  a  converter 
for  the  working  conductor,  the  primary  of  which  is  fed 
by  said  main  line  and  the  secondary  of  which  is  con- 
nected to  said  working  conductor;  in  combination  with 
means  for  resisting  flow  of  current  in  series  with  the 
primary  of  said  converter  and  means  actuated  by  the 
increase  of  current  due  to  closing  the  secondary  circuit 
through  I  he  car  motors  for  short-circuiting  said  current 
resisting  means. 

521,010.    Conduit    Electric-Railway    System  ; 

James  B.  Brand,  Milwaukee.  Wis,  Filed  March  19, 189i, 
An  underground  conduit  for  electric  conductors,  com- 
prising a  closed  tube  or  pipe,  a  conductor  extending 
longiiudinally  therethrough,  but  insulated  therefrom, 
a  plurality  of  contact  devices  movably  engaged  within 
bearings  m  the  side  wall  of  said  tube  or  pipe  and  adapt- 


No.  521,124. 

ed  for  electrical  contact  with  said  conductor,  means  for 
normally  holding  said  contact  devices  out  of  contact 
with  said  conductor,  and  a  service  rail  comprising  a 
plurality  of  sections  flexibly  euga,ed  with  and  insu- 
lated from  each  other  at  the  joint  nnd  pivotally  con- 
nected at  the  joint  with  said  contact  devices. 

52  1,014.  Railway  Switch;  Harry  B,  Biittel, 
Newark.  N.  J.  Filed  Sept.  19,  1893.  An  improved 
switch-operating  apparatus,  consisting  of  a  vertically 
movable  rod  mounted  in  suitable  bearings,  se- 
cured to  the  car.  and  adapted  to  engage  with 
and  open  the  switch  tongue;  a  lever  fulcrumed  on 
the  platform  of  the  car  within  reach  of  the  driver  or 
motorman,  and  nieans  connecting  with  said  lever  and 
said  rod,  whereby  the  latter  is  operated. 

521,034.  Car  Brake;  John  Mayor,  Amslerdam, 
N.  Y.  Filed  Feb.  G,  1894.  In  a  car  brake,  i  he  com- 
bination with  a  car,  of  a  series  of  contact  blocks  hung 
from  the  car  over  the  track  rails,  each  block  having  an 
upright  limb  and  two  divergent  arms,  the  lower  faces 
of  which  are  convex,  the  blocks  being  pivoted  near 
the  junctions  of  their  arms  and  limbs,  and  a  device  on 
the  car  adapted  for  manipulation  at  each  end  of  said 
car,  and  arrange,  to  rock  the  blocks  in  either  direc- 
tion. 

521,124.  Section-lniiiiilator;  Henry  B.  Nichols  and 
Frederick  H.  Lincoln,  Philadelphia,  Pa.  Filed  Jan.  25, 
IS'M.  A  section  insulator  for  an  electric  trolley  tystem. 
cdiiiprisiiig  an  insulating  block  or  strip  of  fiber,  haid 
rnhhci,  i»r  the  like,  with  end  slanting  Angers  or  arms 
wit  li  di\  ided  ends  engaging  said  block  or  strip  and  each 
having  a  channel  in  the  lower  edge  thereof  and  a  socket, 
said  cnannel  of  each  linger  or  arm  merging  with  a  ver- 
tical opening,  tightening  means  connected  with  each 
socket,  a  bridge  wire  adapted  to  be  detachably  con- 
nected with  the  sockets  of  said  fingers  or  arms  and 
staples  or  hooks  connected  with  said  block  or  strip  for 
the  reception  of  gxiya  adapted  to  support  the  device. 
(See  illustratioD.) 
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Aooiu'ate  Elsewhere    in   this    issue    we 

Motor  Testing.  publish  a  second  article  by  W. 
Nelsou  Smith  dealing  wilh  the  inaccuracy  of  the 
methods  employed  in  calculating  the  results  of 
electric  railway  motor  tests.  The  poii:ts  to  which 
Mr.  Smith  calls  attention  are  worthy  of  careful 
consideration.  In  a  former  article  Mr.  Smith  di- 
rected attention  to  the  errors  that  have  often  crept 
•  into  calculations  of  this  kind,  und  in  this  contri- 
buiion  he  gives  specific  examples  of  the  way  in 
which  the  two  methods  of  calculation  affect  the 
results.  It  will  be  seen  that  m  the  cases  cited  the 
tssts  were  competitive  and  the  decision  as  to  which 
was  the  most  efficient  motor  depended  entirely 
upon  the  way  in  which  the  results  were  calculated. 
The  error  which  Mr.  Smith  points  out  is  certainly 
a  very  simple  one  and  all  too  common  m  ordinary 
tests  made  with  the  ammeter  and  voltmeter  as  the 
only  measuring  instruments.  As  we  have  before 
said  iu  these  columns,  the  commercial  testing  of 
electric  railways  has  never  received  the  careful 
attention  that  has  been  given  to  other  branches  of 
engineering  of  much  less  consequence.  Many 
tests  have  been  made  and  results  published  for  the 
purposes  of  advertising  some  pa'ticular  motor,  btit 
too  often  these  have  been  not  only  unreliable  and 
inaccurate,  but  incomplete  and  misleading.  We 
hope  to  see  greater  care  and  more  accuracy  on  the 
part  of  both  engineers  and  manufacturers. 


Information  for      A    communication    from    an 
Motormen,  experienced    and    intelligent 

motorman,  presented  elsewhere  in  thjs  issue,  criti- 
cises the  palicy  of  manufacturers  in  withholding 
information  regarding  their  motors  from  the  men 
who  are  to  operate  them  on  the  road.  The  matter 
is  one  which  companies  may  well  consider  care- 
fully, especially  in  view  of  one  statement  that  the 
writer  of  the  couimunicatioa  asserts.  He  insists 
that  many  motors  are  condemned  by  street  rail- 


way companies  not  because  of  any  inherent  de- 
fects, but  because  the  men  in  charge  of  them  do 
not  understand  them  and  fail  to  handle  them  in- 
telligently. It  is  a  grave  mistake  to  put  men  in 
charge  of  electrical  apparatus  without  giving  them 
any  so  rt  of  an  idea  of  the  principles  on  which  it  is 
constructed  and  operated.  An  intelligent  class  of 
men  is  required  to  operate  electric  cars,  men 
of  *  a  better  ability  than  were  needed 
to  drive  a  slow-going  pair  o£  horses.  One  of  the 
first  steps  in  securing  employes  of  th's  class  is  to 
insist  that  the  men  shall  have  at  least  a  general 
sort  of  a  comprehension  of  the  apparatus  which 
they  are  to  operate.  When  men  versed  in  the 
fundamental  principles  which  underlie  the  opera- 
tion of  electric  motors  are  secured,  cars  will  be 
run  with  more  satisfaction  to  the  management 
and  to  the  public,  accidents  will  be  fewer,  repair 
bills  will  be  smaller  and  the  number  of  cars  stalled 
on  the  roads  because  of  some  trifling  trouble 
which  the  motorman  should  be  able  to  remedy 
will  bs  greatly  decreased.  The  writer  of  the  com- 
munication expiesses  in  somewhat  complimentry 
terms  his  appieciation  of  the  serits  of  ar  icles  by 
Mr.  N.  Ison  W.Perry,  which  we  are  publishing. 
We  are  thoroughly  convinced  that  the  manager  of 
an  electric  railway  cannot  make  a  better  move 
than  to  bring  these  articles  to  the  attention  of 
his  motormen.  In  no  other  publication  with 
which  we  are  acquaiutod  is  the  information  de- 
signtd  for  motormen  so  comprehensively  and  in- 
telligently presented. 

Operation  of  The  figures  given  elsewiicre 
the  Intramural,  in  our  columns  regarding  the 
cost  of  operation  of  the  Intramural  railway  are  of 
great  interest  as  indicating  to  a  certain  extent  what 
may  he  expectei  of  electricity  as  a  competitor  of 
steam  for  the  hauling  of  such  trains  as  are  used  for 
elevated  railroad  service.  The  figures  so  fur  given 
out  for  publication  are  somewhat  meager  and 
incomplete,  so  much  so  in  fact  that  it  is  almost 
impossible  to  make  comparisons  with  the  cost  on 
other  systems,  if  indeed  such  comparisons  are  not 
made  practically  valueless  by  the  peculiar  char- 
acter of  the  service  that  the  Intramural  road  was 
called  upon  to  furnish.  As  it  was  built  entirely 
within  the  Exposition  grounds,  it  was  not  possible 
to  have  any  very  great  length  of  straight  track. 
The  structure  and  power-house  were  temporary  iu 
character,  and  the  whole  system  was  a  new 
and  untried  one,  with  no  former  experiments 
available  to  direct  the  management  in  its 
methods  of  construction  and  operation.  The  re- 
sults are  therefore  not  such  as  might  be  expected 
from  the  operation  of  such  a  road  as  the  Alley 
Elevated  in  Chicago  or  the  Manhattan  in 
New  York,  although  in  a  general  way 
it  is  possible  to  .ludge  from  these  figures 
about  what  might  be  expected  in  such  cases 
as  those  mentioned.  An  interesting  compar- 
ison is  shown  between  the  speed  curves  of  the  In- 
tramural trains  and  those  of  a  steam  propelled 
train  on  an  elevated  structui-e.  The  comparison 
exhibits  the  superiority  of  the  electric  motor  in 
getting  a  train  rapidly  under  headway  alter  leav- 
ing a  station  and  thus  increasing  the  average  speed 
of  the  train  between  stations.  Of  course  this  was 
to  be  expected,  but  the  curves  vvehavesho»m,  both 
taken  from  actual  service,  are  good  evidence  of  the 
extent  of  this  advantage.  In  cable  railway  prac- 
tice the  rapid  acceleration  of  the  loaded  train  is  so 
great  as  to  frequently  produce  annoyance  and  dis- 
comfort to  standing  passengers  and  may.  if  a  num- 
ber of  trains  are  accelerating  rapidly  at  the  same 
time,  result  in  a .  broken  cable.  Here  the 
maximum  speed  is  reached  in  very  short 
distance,  while,  as  is  shown  by  the  curve,  the 
steam  locomotive  doing  elevated  or  subm'ban  rail- 
road work  does  not  reach  its  maximum  until  about 
the  time  steam  is  shut  off,  and  the  bi-akes  are 
applied  to  slow  down  for  the  next  station, 
thus  materially  reducing  the  average  speed,  and 
so  the  number  of  trains  that  may  be  run  on  a  given 
headway.  As  shown  by  the  results  of  the  Intra- 
mural service  the  acceleration  of  an  electrictil  y 
propel  ted  train  is  much  more  nearly  equal  to  that 


of  the  cable  than  of  the  steam  locomotive.  The 
figures  show  that  the  cost  of  transporting  the 
passengers  was  less  than  that  of  transporting  those 
who  travel  on  the  Manhattan  system  in  New  York, 
but  it  seems  to  us  absurd  to  make  any  comparison 
between  two  systems  so  widely  different  in  their 
length,  capacity  and  character  of  traffic. 


Blockades  on  Street  Nothing    so    exas|3erates    the 
Eailways.  man  in  charge  of  the  motive 

power  ol  a  street  car,  be  he  motorman,  gripman 
or  driver,  as  the  delay  c  tused  by  an  obstinate 
teamster  who  refuses  to  leave  the  tracks  and  turns 
a  deaf  ear  to  the  sound  of  the  gong  and  to  the 
appeals  of  trainmen.  There  are  ordinances 
in  force  in  most  cities  making  it  an  offense  to  do 
this  sort  of  thing,  but  unfortunately  the  measures 
are  as  dead  as  the  "Blue  Laws,"  and  teamsters 
continue  to  block  cars  day  after  day  and  are  never 
called  to  an  account  for  their  flagrant  violations  of 
municipal  regulations.  -The  evil,  however,  is  not 
quite  so  pronounce!  as  once  it  was,  for  oince  the 
introduction  of  rapid  transit  on  surface  lines  stub- 
born and  defiant  teamsters  have  learned  by  bitter 
experience  that  in  collisions  between  their  wagons 
and  cars  propelled  by  mechanical  power  they  and 
theirvehicles  are  likely  to  be  the  worse  sufferers. 
The  practice,  however,  is  still  indulged  in  to  a 
shameful  extent  in  most  large  cities  by  the  con- 
temptuous proprietors  of  cotil  wagons  and  other 
heavy  vehicles;  and  that  no  effort  is  made  to  se- 
cure the  enforcement  of  the  ordinance  prohibiting 
the  nuisance  simply  shows  how  long-suffering  are 
the  street  railway  companies  and  their  passengers. 
But  too  mu;h  patience  and  forbearance  may  be 
exercised  by  companies  in  cases  of  this  kind  and 
too  little  regard  be  paid  to  the  passengers,  all  of 
whom  are  annoyed  if  they  are  delayed.  Certainly 
the  interests  of  patrons  would  be  consulted  if 
strenuous  efforts  were  made  to  seciu'e  the 
arrest  of  a  few  of  these  exasperating  drivers. 
If  several  of  them  were  fined  for  obstructing 
c:irs  the  news  would  soon  be  printed  abroad 
iu  any  city  and  the  nuisance  would  soon  be 
abated  iu  that  community.  Another  cause  of 
annoyance  somewhat  allied  to  that  ulieady  re- 
ferred to,  iu  that  it  causes  in  the  same  way  a  vast 
deal  of  iuconvenience  to  the  public,  is  the  blockad- 
ing of  street  car  lines  by  paiades  and  funeral  pro- 
cessions. That  the  iransportation  facilities  of  an 
entire  city  should  be  rendered  useless  for  any  con- 
siderable time  for  such  a  reason  is  an  outrage  on 
the  public,  but  it  is  happening  continually.  Chicago 
suffered  almost  daily  from  this  cause  during  the 
World's  Fair;  and  in  Milwaukee,  last  week,  not  a 
car  stirred  for  over  an  hour,  because  a  funeral  pro- 
cession was  taking  place.  It  is  not  to  be  wondered 
at  that  the  press  of  Milwaukee  is  demanding  the 
repeal  of  the  ordinance  which  makes  such  public 
inconvenience  possible.  With  street  railway  com- 
panies and  their  passengers  the  matter  of  time  is 
one  ol  p.iramount  importance,  while  time  is  of  rel- 
atively small  importance  to  those  engaged  in  pro. 
cession.  The  remedy  seems  obvious.  Before  gi-ant- 
ing  a  permit  for  any  procession  or  parade,  locaj 
authorities  should  invariably  insist  that  the  line  of 
march  should  be  so  planned  that  the  least  possible 
interference  with  street  car  lines  would  be  caused. 
It  should  then  be  thoroughly  understood  that 
the  blockades  on  lines  which  were  to  be 
crossed  should  be  allowed  to  continue  only 
for  a  few  moments.  At  intervals  the  line 
should  be  opened  and  the  delayed  cars 
should  be  permitted  to  proceed.  Such  a  plan  would 
not  in'olve  more  than  a  moment's  loss  of  time  to 
the  paraders  who  could  easily  close  up  the  break 
in  the  line.  Wail  wagons  have  the  privilege  of 
breaking  through  lines,  and  some  such  scheme  for 
preventing  delays  should  be  in  force  for  the  benefit 
of  the  trav,  ling  public.  Such  an  arrangement 
would  not  interfere  materially  with  parades,  and 
it  would  not  be  considered  by  sensible  people  dis- 
respectful iu  the  case  of  a  funeral.  In  each  case 
the  rights  of  the  public  would  be  preserved  and 
parades  and  the  processions  would  be  prevented 
from  ijecoming  unmiti^atecj  nrtis^nc^. 
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MOTOEMAN'S  KKOWLEEGE  OF  HIS  MOTOR. 


ORGAMIZATION     OF     NEW    YORK'S    RAPID 

TRANSIT    COMMISSION. 


DISOTJSSION  ON    ELECTROLYSIS    IN  A    GAS 
ASSOCIATION. 


To  the  Editor  of  tlu-  SrRtET  Railway  Gjze  .te: 

In  an  editorial  ia  your  issup  of  June  16lh  bst. 
referring:  (o  Mr.  Perry's  ariiclpF,  you  speak  of  llie 
fact  that  the  manufacturers  aie  too  exclusive  ia 
giving  information  i-egardicg  their  motors  to  the 
motormen  who  are  to  1  andle  them.  From  practi- 
cal experience  with  motors  of  different  mates  I 
can  substantiate  every  word  you  say  iu  this  re- 
spect. Although  I  cany  the  best  of  letters  of 
recommendr.tiou  as  a  raolorman  in  bi.gli  speed 
work  I  have  not  known  fully  until  recently  just 
why  my  car  started  slowly  and  gained  speed  as  the 
cylinder  wa=!  pushed  around  totheseventhortenlli 
notch  as  the  case  may  be.  I  have  taken  new 
raotoi-s  out  of  the  house,  and  when  I  asked  ihe 
experts  from  the  factory  for  poiniers  they 
would  either  leply  with  a  long  harangue  that 
amounted  to  nothing  or  they  would  remark  that 
there  was  nothing  to  be  told.  The  only  thinsr  to 
do  was  to  blunder  along  as  well  as  possible.  They 
would  never  let  you  see  a  blue  print.  If  some 
simple  little  thing  happened,  however,  and  you 
were  pulled  into  the  house,  they  would  want  to 
know  why  under  the  sun  you  didn't  fix  up  the 
trouble  and  go  ahead.  Then  they  would  raise  a 
great  cry  abiut  your  ignorance  when  they  ran 
acros.<;  the  superintendent.    Who  is  to  blame? 

More  motors  have  been  condemned  in  the  last 
few  years  because  they  have  been  ignorantly 
handled  than  because  of  their  inherent  imperfec- 
tion.-. It  is  my  candid  opinion  that  if  the  manu- 
facturers would  issue  circulars  givin.g  genuine  in- 
formation instead  of  so  much  that  13  puffery  and 
mere  trash  the  result  would  bedfcidedly  beneficial. 
Itl  could  not  replace  the  series  of  articles  wriiten 
by  Mr.  Perry  I  would  not  dispose  of  mine  for  a 
hundred  dollars.  I  think  every  motorman  should 
secure  these  articles  and  study  them  until  he  is 
thoroughly  acquainted  with  them  I  would  not 
be  afi'.i id  to  venture  the  assertion  that  not  one  in 
twenty-five,  or  even  one  in  fifty,  motormen  under- 
stands his  motor  as  a  marine  engineer  understands 
his  engine.  Motokm.vn. 

CiuCAGO.  JuDe  19. 1894. 


GETIYSBUEG  EAILWAY  LITIGATION. 

The  Gettysburg  Electric  Railway  C' mpany 
began  suit  in  the  United  States  Circuit  Court  ia 
Philadelphia  this  week  to  enjoin  the  officials  of  the 
United  Slates  from  instituting  condemnatiun  pio- 
ceedings  to  acquire  properly  belonging  to  the  com- 
plainant on  the  Gertysburg  battlefield.  The  con- 
demnation proceedings  which  were  instituted  on 
behalf  of  the  government  a  few  weeks  ago  were  dis- 
missed by  the  court  at  that  time,  because  Congress 
had  not  explicitly  delegated  to  the  government  the 
authority  to  acquire  properly.  A  joint  resolution 
was  then  pa.'^sed  by  Congre.is  conferring  the 
authority  tosiarl  the  conilemnation  proceedings 
and  suit  was  commenced  about  two  weeks  ago. 

The  suit  which  the  company  has  begun  in  iis 
opiKfflition  to  the  condi-mnatiou  prrceeding  is  en- 
titled the  Oelly.sbuig  Electric  Railway  Company 
against  the  Hon.  Daniel  S.  Laiiiout,  iSecitlary  of 
War;  Hon.  Hicliard  Oliiey,  Atturney(ieneral,  and 
Ellery  P,  Ingham,  United  Slatis  Altoiney.  In  the 
L-ill  which  liuK  Ix'eii  filed  the  loustilutionality  of 
Ihe  act  on  wliicli  the  procveciiDgs  are  ha^ed  is 
call.d  in  queolion. 


IBOLLEY  CAR  WRECKED  AT  A  STEAM  BAIL- 
BOAD  CtOSSINO 


A  U'HouN  accident  occurred  at  Paterton,  N.  J., 
on  Monday  of  tlii^  week,  ia  which  u  liolley  car 
waBdtmotiahedaiid  eighl  pemonH  lunre  or  lees  Et'ii- 
uutly  injured  by  collinion  with  u  iati  c-xpre.tj  o.i 
Ihe  !ju.M|iJL-lianDa  i{uil;iiad.  Tlie  guleniun,  whuttc 
duly  it  was  lo  ^uard  llie  crobfing.  wiih  leisurely 
lalkiii{$  |whli(»  Wflli  u  neiKldK)!' hilly  no  (eel  fioin 
the  crtrasini',  while  the  <nr  coiidiicloi,  >-eriiig  the 
Katenup  and  the  giili  nion  nouDcunorntil.  thought 
the  way  wo»  clear  uud  >?i^iiiiled  ti.e  cjr  to  go  uheud 
without  looking  for  an  approaohiog  iruln. 


At  this  week',-;  meeting  of  the  Rapid  Transit 
Commission  all  the  members  were  present.  Wm. 
B.  Parsons,  tlie  designer  of  the  uudergrtund  system 
agreed  on  by  the  former  commission,  was  chosen 
chii  f  engineer.  Lewis  L.  Delafield  was  appointed 
secretary  at  a  salary  of  |3,-500.  Permanent  rpoms 
have  been  secured  on  the  ninth  floor  of  the  H^me 
Insurance  Building,  at  :;60  Broadway,  where  the 
next  meeting  will  he  held  June  38. 


BROOKLY.'i  TROLLEY  CAR  SPEEDS. 


George  W.  Plympton  recently  submitted  the 
following  report  to  Mayor  Schieren  in  regard  to 
the  speed  of  trolley  cars  : 

'■The  complaints  of  several  citizens  in  regard  to 
the  unlawlul  speed  of  trolley  cars,  referred  by 
your.-elf  to  the  Subway  Commission,  have  been 
considered  and  examined  with  the  results  given 
belo-v. 

•■The  first  complaint  was  made  by  residents  of 
Eighteenth  street  and  Seventh  avenue,  and  speci- 
fied the  section  of  the  Seventh  avenue  Irolley  line 
between  Seventeenth  acd  Tweniieth  sti^ets  as  a 
h'cality  where  the  speed  was  dangerously  high. 
Measiireiiieuls  made  Jane  3.  between  10:15  and 
111:4-5  A.  M..  gave  for  the  block  between  Eighteenth 
streei  and  Nineteenth  street  the  following  results  : 

CarNo.llo 16     miles  per  hour 

Car  No.  4;i.i 1514  miles  per  hour 

Car  No.  139 I2M  miles  per  hour 

Car  No.  Hi 12     miles  per  hour 

'Fourteen  cars  passed  during  the  time  of  the  ob- 
servations. Ten  of  them  did  not  excted  the  re- 
quired limits  of  velocity. 

"Another  complaint  referred  to  the  speed  on  De 
Kalb  avenue  between  No-trand  and  Maicy  ave- 
nue.s.  Measuiemenls  made  on  this  section  gave 
results  as  follows: 

Car  Ko.  237 15     miles  per  hour 

Car  No.  221  15ki  miles  per  hour 

Car  i^o  213 15     miles  per  hour 

Car  No.  216  ...  1 13     miles  per  hour 

''Five  other  cars  passed  at  a  proper  rate  of  speed 
during  the  time  of  observation,  which  was  between 
:i:45  and  3:1-5  P.  M. ,  June  3. 

"It  should  be  said  in  regard  to  both  sets  of  ob- 
servations that  the  velocity  here  reported  was 
continued  only  within  the  limits  of  the  block,  but 
it  was  dangerously  high  for  a  short  distance. 

"A  third  complaint  relates  to  the  noise  occa- 
sioned by  the  crossing  of  the  trolley  lines  of  Kos- 
tiand  avenue  and  Park  avenue.  Tiiere  is  no  ques- 
tion here  of  too  high  speed,  unly  of  imperfect 
construction  at  the  intersection.  Such  a  crossing 
is  necessarily  noi^y,  but  m  this  case  the  disturb- 
ance might  be  alleviated  by  the  adoption  of  a 
better  method  of  construction." 

♦♦^ 

ELEVATED  vs,  SURFACE  LINES  IN  CHICAGO, 


A  director  of  the  West  Chicago  Stieet  Railway 
Company,  in  speaking  of  its  affairs,  says  a  good 
deal  of  talk  is  going  the  rounds  of  speculative  cir- 
cles to  the  effect  that  the  company  has  not  been 
earning  its  dividend.     Continuing,  he  said: 

■'That  is  true  of  every  street  railroad  in  Chicago, 
not  only  this  year,  but  for  the  first  four  or  five 
months  of  every  year.  From  January  1  to  about 
May  1  we  do  notexpect  to  earn  our  dividend,  and 
wtiiild  consider  ourselves  remarkably  lucky  if  we 
did  do  so.  .Street  railway  companies'  profits  are 
made  during  the  summer  and  lall  months,  when 
people  are  attracted  to  ihe  [larks  and  other  points 
of  intercht  about  the  city.  Every  pleasant  Sunday 
from  this  time  on  will  mean  an  increaseof  at  least 
$7,000  in  our  nct-ipis.  The  elevated  lailroads  are 
not  going  to  make  such  serious  inroads  on  ihe 
business  of  the  West  Side  surface  lines  as  some 
people  seem  to  iiiTagine.  In  the  first  place  the 
elevuied  roads  will  have  to  depend  largely  on  the 
long-haul  traffic,  and  they  are  welcome  to  that. 
There  IH  no  mumy  in  carrying  a  passenger  more 
tli;in  three  and  one  half  miles  for  5  cents,  as  any 
railroad  ollicial  will  testify.  It  is  the  short  dis- 
tance business  that  pays,  and  with  our  electrical 
lines  once  in  operation  I  do  not  think  that  much  of 
this  will  goto  the  elevated  roaclji.  Another  tact 
that  is  overlooked  is  that  wherever  electricity  lia.H 
liei  II  Hiilmlitiited  for  horse  power  the  sliort-h.iul 
tradic  of  Iheliiiehas  increased  all  the  way  from  25 
loUO  per  cent.  Chicago  needs  elevated  roads,  but  it 
l.-t  mainly  because  they  afford  rapid  liansil  to  and 
from  the  i-uburl)H,  anil  not  because  they  are  of  any 
iMpecial  convenience  to  persons  Inivehng  distances 
of  less  than  two  miles.  The  conseijuiin-c  is  that 
these  i<i»ds,  here  as  elsewhere,  iniist  to  u  veiy 
lui(je  extent  develop  their  own  trallic  by  building 
up  the  territory  through  which  they  pass." 


At  the  meeting  of  the  Pacific  Coast  Gas  Associa- 
tion, at  Sacramento  last  month,  John  Kempt,  of 
Salt  Like  City,  read  a  paper  on  ''Foes  to  Our  Gas 
Mains  and  Service  Pipes.''  He  referred  to  the  fact 
that,  in  hiscity,  gas  pipes  had  been  very  seriously 
corroded  by  currents  leaking  from  the  street  rail- 
way circuits,  and  he  remarked  that  "  unless 
some  better  and  more  certain  way  of  protecting 
our  mains  and  service  pipes  is  used,  or  the  street 
car  companies  are  made  to  take  care  of  all  their 
current,  we  will  soon  be  out  of  the  gas  business  in 
a  number  of  our  cities." 

In  the  discussion  thatfollowed,  C,  W.  Quilly,  of 
the  San  Jose  (Cal.)  Light  and  Power  Company, 
said:  ''San -lose  had  the  pioneerelectric  roads  in 
this  State,  and,  as  far  as  we  have  been  able  to  ascer- 
tain from  practical  experience  with  two  electric 
roads,  the  greatest  danger  is  where  the  current  re- 
turns to  the  generating  station.  The  damage  on 
the  Alameda  has  been  very  severe  on  the  water 
company.  Our  ga^  mains  have  been  affected  very 
little  because  they  are  quite  close  to  the  water 
mains,  and  the  latter  are  a  better  conductor.  Some 
gentleman  suggested  that,  if  we  would  assist  the 
electricity  back  from  our  pipej  to  the  generator, 
and  have  plugs  in  the  mains  with  metallic  con- 
nection, it  would  facilitate  the  roturn  of  the 
electricity  and  prevent  a  great  deal  of  this  trouble. 
The  water  company  in  San  Jose  has  h-ael  to  replace 
its  water  mains  in  front  of  the  power-house  two  or 
three  times,  and  the  resulls  indicate  that  the  cor- 
rosion is  due  to  our  foe,  electrolysis." 

John  A.  Britton,  of  the  Oakland  (Cal,)  Gas 
Light  and  Heat  Company,  said  :  "  We  have  prob- 
ably more  miles  of  electric  railway  in  Oakland 
than  in  any  other  city  of  its  size  in  the  United 
States.  We  are  gridironed  with  electric  roads. 
Our  experience  is  that  the  main  trouble  has  al- 
ways been  at  or  near  the  power-house.  I  do  i  ot 
think  a  .single  instance  has  ever  been  cited  of  dam- 
age to  cast  iron  pipes  by  the  electric  current  be- 
yond 100  yards  either  s^de  of  the  poner-house. 
Probab'y  the  difficulty  is  greater  in  S  Ut  Lake  City 
by  reason  of  the  flowing  water  through  the  streets, 
and  its  seepage  through  the  ground.  The  ground 
is  naturally  very  damp  in  all  directions  surround- 
ing the  gas  pipes,  and  the  water  and  the  damp 
earth  which  surrounds  it  help  the  current  in  its  en- 
deavor to  g^t  back  to  its  source.  We  have  tapped 
probably  30  pl-ices  in  Oakland,  within  a  distance 
of  30  feet  from  the  rails  of  the  electric  company, 
and  so  far  found  no  damage  whatever.  The  only 
evidence  of  the  electric  current  using  pipes  tor  re- 
turn that  we  have  seen,  was  in  the  town  ot  Berke- 
ley, at  a  distance  of  about  300  feet  from  the  elec- 
tric road,  where  our  man  dug  down  to  tap  the 
pipe,  and  the  electric  current  Knocked  him  out  of 
the  hole.  Our  pipes  cross  the  electric  road  about  a 
block  farther  away,  and  my  the-jry  was  that  the 
wires  rested  upon  our  pipe,  and  the  pipe  hael  car- 
ried the  leakage.  There  was  a  soldered  joint  in 
the  bond  wire.  We  have  an  opposition  water 
company  in  our  city,  and  their  pipes  are  souietimes 
within  two  inches  of  ours  and  sometimes  right 
over  it.  I  think  they  are  going  to  be 
our  prcservatiem,  if  any  trouble  of  this  kind  come.s. 
In  such  an  event  1  think  the  trouble  will  come  to 
the  water  pifie,  before  it  reaches  the  gas  pipe.  I 
think,  too,  the  electric  current  is  a  '  Bogie  man,' 
and  I  think  the  tele|)lionc  companies  having  under- 
ground conduits  are  raising  most  of  this  trouble, 
and  endeavoring  to  make  the  gas  companies  parties 
to  it,  and  I  do  not  think  there  is  anything  to  be 
feared,  excejit  where  the  pipes  are  immediate  ly 
adjacent  to  the  power-house.  Fortunately  we 
have  no  pipes  at  or  near  the  powei-houses  in  Oak- 
land- We  have  had  no  dilliculty  so  far  with  this 
question,  with  the  cxceplion  that  I  speak  of.  I 
think  no  gas  man  will  say  that  he  has  had  any  real 
dillicully,  unless  il  should  be  a  case  like  I  meu- 
tioneel  in  Berkeley,  where  the  bond  wire,  or  Ihe 
return  wire,  comes  in  very  close  contact  with  the 
rails,  the  earth  being  worn  away  and  the  copper 
wire  resting  upon  it.     But   1  think  also  we  should 
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demand  that  the  electric  railway  companies,  in 
laying  their  rails,  should  have  the  return  wires 
aud  bond  wires  of  the  rails  kept  within  proper 
conditions,  and  I  think  that  municipal  legislation 
t'j  that  effect  could  be  liad.  The  construction  of 
electric  roads  should  be  subject  to  the  inspection 
of  an  electric  inspector." 

Edward  C.  Jones,  of  the  San  Francisco  Gas 
Light  Company,  said  :  "  I  once  had  a  friend 
who,  upon  trying  to  light  the  gas,  found 
that  water  spurted  out  to  the  ceiling.  He  found 
that  one  of  his  mains  had  been  undermined 
and  broken  by  a  broken  water  pipe  on  a  hill  some 
distance  away,  tilling  au  entire  gas  district  with 
water.  Thus  the  friendly  water  mains  spoken  of 
by  Mr.  Britton  may  become  a  boomerang." 

D.  Decker,  of  the  Fresno  (Cal.)  Gas  and  Electric 
Light  Company,  said  :  "  As  I  feel  somewhat  more 
at  home  on  the  subject  of  electricity  than  I  do  en 
the  subject  of  gas,  I  woidd  like  to  offer  some  sug 
gestions.  Electricity  follows  the  lines  of  least 
resistance.  No  matter  how  you  insulate  the  rails 
from  the  earth,  there  is  considerable  resistance  in 
them,  owing  to  the  fact  that  they  are  made  of 
iron,  and  also  the  fact  that  the  rail  is  laid  on  the 
ground.  Consequently  the  loss  of  current  from 
the  rail  would  be  proportional  to  the  difference 
between  the  resistance  of  the  rail  and  the  resif  t- 
ance  of  the  ground.  The  object  of  eUctricity  is  to 
find  its  way  back  by  the  easiest  route,  and  it  will 
diffuse  itself  all  around,  in  different  directions. 
The  water  pipe  having  the  greatest  area,  it  will 
take  that  route  back.  All  the  current  that  reaches 
out  for  its  conductivity,  that  reaches  the  water 
and  gas  pipes,  must  eventually  leave  them.  It 
simply  follows  them  on  the  way  back  to  the  gen- 
erator, Ubing  them  for  that  purpose.  When  it 
reaches  a  point  that  it  is  possible  to  leave  them  it 
will  do  so.  If  it  oxidizes  it  will  eat  out  the 
pipes.  I  am  surprised  that  electricians  have 
not  come  forward  and  suggested  the  remedy.  The 
electric  ciu-rent  has  no  bad  effect  while  it  is  prop- 
erly conducted.  It  will  not  be  long,  in  my  opinion, 
before  somebody  will  suggest  a  remedy,  after  the 
gas  and  water  companies  discuss  the  trouble  suffi- 
ciently. You  will  see  the  day  when  they  will 
force  all  electric  streetcar  lines  to  make  proper 
connections  through  water  and  gas  mains. 


the  car  in  a  minute's  time  and  thus  save  expense. 
Being  automati*in  its  action  it  requires  no  care 
on  the  part  rf  the  mo'orman. 


BA.KNES'  AUTOMATIC  LIFE  GUARD. 


The  accompanying  cut  illustrates  an  automatic 
life  guard  invented  by  Thomas  Barnes,  of  Lowell 
Mass.  The  device  is  in  the  form  or  shape  of  an 
isosceles  triangle  attached  to  the  end  of  the  car  ; 
in  the  center  is  an  ordinary  buffer  that  is  padded 
and  covered  with  leather.  This  buffer  is  set  on  or 
rests  against  a  spiral  spring  in  such  a  manner  that 
any  object  striking  against  it  is  turned  in  a  lateral 
direction  either  to  one  side  or  the  other.  The 
buffer  forms  the  apex  of  the  triangular  life  guard : 
and  the  blow  a  person  receives  from  it,  although 
the  car  may  be  going  at  a  high  speed,  is,  owing  to 
the  spring  and  pad,  comparatively  light.  When 
the  person  or  object  struck  is  pushed  to  one  side 
the  momentum  of  the  car  brings  the  object  so 
struck  against  one  side  or  the  other  of  the  trian- 
gular guard.  The  instant  there  is  a  pressure 
against  either  side  it  releases  a  catch  and  powerful 
springs  push  the  sides  out  straight  and  parallel 
with,  but  outside  of,  the  rails  and  wheels,  thus 
brushing  any  object  that  is  over  four  inches  in 
height  to  one  side  and  out  of  the  way  of  the  wheels. 
The  sides  of  the  guards  are  also  padded  and  have 
a  double  front.  The  outer  and  padded  front  of 
the  side  guard  also  rests  on  spiral  springs  which 
give  way  sufficient  to  lessen  the  blow  if  the  one  in 
front  of  the  car  is  struck  by  one  of  the  sides  in 
place  of  being  struck  by  the  buffer.  It  is  claimed 
that  it  will  be  impossible  for  any  one  to  be  mangled 
by  the  wheels  of  an  electric  car  equipped  with  the 
Barnes  life  guard.  The  advantages  of  this  life 
guard  are  its  simplicity  of  construction  and  the 
ease  with  which  it  may  be  applied  to  the  car.  One 
guard  will  suffice  for  each  car,  as  it  may  be  re- 
versed at  the  end  of  the  route  to  the  other  end  of 


BEILI,    VESTIBULED    OPEN    CARS, 


The  accompanying  illustration  shows  one  of.  the 
new  style  of  vestibuled  open  cars  built  by  the  J. 
a.  Brill  Company,  of  Philadelphia,  for  the  Hart- 
ford Street  Railway  Company,  of  Hartford,  Conn. 
Other  cars  of  tiie  s  ime  type  have  been  built  for  the 


United  States  statute  prohibiting  the  importing  of 
alien  labor. 

"In  times  like  these  when  there  is  not  work 
enough  for  all,  I  am  not  prepaied  to  say  that  the 
Common  Council  may  not  lawfully  make  it  a  con- 
dition of  a  grant  to  a  street  railway  to  use  one  of 
the  public  streets  aud  carry  on  a  business  of  a 
public  nature,  that  the  company  shall  give  citizens 
preference  in  its  service,  notwithstanding  the  fact 
that  theie  is  no  statutory  law  governing  the  mat- 
ter." 


OPERATIKG     EXPENSE      OP      THE      INTRA- 
MUSAL  ELEVAT    D  ELECTBIC  RAILWAY. 


Barnes'   Automitic    Lifa    Guaid. 

Central  Railway  and  Electric  Company,  of  New 
Britain,  Conn,  ;  the  Lehigh  Traction  Company,  of 
Hazleton,  Pa.,  and  for  the  Easton  Traction  Com- 
pany, of  Easton,  Pa 

Tiiese  cars  have  seats  arranged  lengthwise  of  the 
car  on  each  side  of  the  motorman's  position.  There 
are  two  seats  at  each  end  accommodating  three 
passengers  each.  Their  total  seating  capacity  pro- 
vides for  47  persons.  The  inside  hnisli  is  known  as 
the  Palace  No.  3,  with  decorated  veneer  ceilings, 
spring  roller  curtains  and  a  handsome  vestibule,  as 
shown.  The  motorman's  box  contains  sufficient 
room  for  all  the  brake  mechanism,  sand-boxes, 
track  scrapers  if  desired,  and  controlling  appara- 
tus. The  partition  extends  to  the  height  of  the 
motorman's  waist.  The  cars  have  fuil  length 
monitor  deck  roof,  bronze  metal  trimmings,  and  are 
handsomely  finished  throughout.     In  the  Hartford 


The  figures  given  below,  for  which  we  are  in- 
debted to  the  Street  Railway  Beview,  are  the  first 
tliat  have  been  published  regarding  the  actual  cost 
of  operating  the  Intramural  electric  railway  at 
tlic  Worid'.^  Fair.  Since  they  were  obtained  from 
W,  E,  Baker,  who  was  general  manager  of  the 
liiiramural,  and  who  is  now  consulting  engineer 
for  ihe  Metropolitan  Elevated,  Chicago,  since  that 
company  has  decided  to  adopt  electricity  as  the 
motive  power,  the  figures  may  be  regarded  as  au- 
thentic. During  its  six  months  of  operation  the 
load  carried  3.803,895  passengers.  The  price  of 
tickets  was  ten  cents  each. 

Most  of  our  readers  are  acqu,iinted  with  the  gen- 
eral plan  of  construction  and  equipment  of  the 
roid.  It  will  be  remembered  that  the  line  con- 
sisted of  a  wooden  elevated  structure  of  a  suffi- 
ciently strong  character,  but  temporary  enough  lo 
be  wrecked  at  Ihe  end  of  the  period  without  too 
great  waste.  The  columns  v.'ere  of  wood,  carrying 
wjoden  stringers  and  girders,  surmounted  by 
double  tracks.  The  total  length  was  three  and  a 
quarter  miles  of  doitble  track,  loopingat  eitherend. 
The  power  house  was  a  temporary  structure  also, 
but  was  well  built  and  amply  sufficient  for  far 
greater  output  than  was  found  necessary  at  any 
time  during  the  exposition,  with  the  exception  of 
one  occasion.  Twelve  trains  during  September 
and  October  was  the  maximum  number  in  use, 
with  less  during  the  first  of  the  exposition  period. 

The  road,  of  necessity,  abourded  in  curves, 
•varying  from  200  feet  to  90  feet  in  radius,  the  total 
number  being  23.  Stations  were  1,590  feet  apart. 
To  each  motor  car  were  attached  four  Grneral 
Electric  motors  weighing  3,800  pounds  each,  in- 
cluding gears.  The  weight  of  the  motor  car  was 
44,600  pounds;  weight  of  trail  car.  27,000  pounds  ; 
and  as  one  motor  and  three  trailers  were  run  in 
each  train  the  total  weight  of  tlie  train  was  62i 
tons.  The  horse  power  of  each  motor  was  138. 
The   highest  speed    run    was  33   miles  an  hour; 
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cars,  one  of  which  is  slnwn  herewith,  the  height  average  speed,  10  miles.  Actual  operation  re- 
was  restricted  because  of  the  necessity  for  operat-  quired  43  H.  p.  per  train,  or  a  total  of  500  n.  P.  for 
ing  under  a  bridge  with  11  feet  clearance,  so  that  13  trains.  On  Chicago  day  135,476  passengers  %vere 
it  was  necessary  to  cut  down  materially  on  the  handled  on  14  trains,  with  a  mileage  of  1,000,  or 
shoulder-posts  to   come   within  the  restrictions  of  125  passengers  per  train-miie. 

height.  The  total   earnings,   expenses   and  net  earnings 

*"*  per  train-mile  of  the  system    for  the  term  may   be 

EMPLOYMENT  OP  LOCAL  La.BOR.  seen  in  the  following  table.     May  is  eliminated,  as 

In  a  recent  opinion  submitted  to  the  Board  of  the  Fair  had  hardly  opened  and   the  system   was 

Councilmen  of  Buffalo,  Corporation  Counsel  Laugh-  J"''  being  tested  : 

lin  referred  as  follows  to  the  employment  of  local  ^^»^?S''^-      ^'^PH!"^-        ^,^1: 

,    ,        1       ..1         .        ,        •^  June ^j.S-Z  ^0.81  §2  01 

labor  by  the  street  railway  company:  juiy -2,44  ,70  1.74 

'•The  State  law  giving  citizms  preference  over  iTtembVr ■.■.■.■,■.■.■.•.■.■.■.■.■..:     Im                 'S              l^ 

aliens  on  public  wor.rs  and  municipal  contract  work      October 5.12  .71  4.41 

does  not   apply   to  steam   or  street   railway  com- 
panies.    The  only  law  limiting  the  right  of  such  The  cost  per  passenger  for  the  whole  term,  m- 
companics   to  employ  whom  they  see  fit  is  the  eluding  the  month  of  May,  was  |0.021, 
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June  23,  1894. 


The  average  power  for  August  and  September 
was  31 .4  K.  w.  per  train  =  42.0  H.  p.  For  the 
month  of  August  the  following  is  an  exhibit  of 
cost  of  the  various  departments  of  service  : 

Power-House. — Fuel,  §1,879.17  (oil  burned) ;  labor, 
11,348.18  (30  per  cent,  of  which  was  Exposition 
labor,  which,  strictly  speaking,  should  not  be 
counted);  lubricants  and  waste,  $134.14;  train-miles 
run,   32,058;  ton-miles  (empty    trains),    2,042,094; 


A  comparison  with  Manhattan  Elevated  traffic 
shows  as  follows  :  • 

In  1887  the  Manhattan  carried  158,963,532  passengers,  at 
a  cost  of  J4,498,462,  or  5t.028  per  passenger. 

In  1889  the  Manhattan  carried  179,497,433  passengers,  at 
a  cost  of  $4.85b,703,  or  $.027  per  passenger. 

In  1890  the  Manhattan  carried  185,833,632  passengers,  at 
a  cost  of  $4,854,202.  or  $.026  per  passenger. 

In  1891  the  Manhattan  carried  196.714,199  passengers,  at 
a  cost  of  $4,975,l-il,  or  se.025  per  passenger. 


THE   GIBBS  SPRING  CON  TEOLLEE, 

The  accompanying  diagrams  represent  the  ar- 
rangement of  a  device  invented  by  Mr.  Geo.  Gibbs, 
mechanical  engineer  of  the  Chicago,  Milwaukee 
&  St.  Paul  Railroad,  which  is  intended  to  so  con- 
trol the  motion  of  a  spiral  spring  as  to  give  it  the 
smoothness  of  action  of  an  elliptic  spring.  The 
difference  of  action  in  these  two  classes  of  springs 
is  due  mainly  to  the  friction  between  the  plates 
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FIG.    1— INTRAMURAL    SPEED    CURVE. 


FIG.    2— INTRAMURAL    SPEED    CURVE 


passengers  carried,  ]  ,000,673.  Operation  of  power- 
house per  ton-mile;  fuel,  0.00067  cent;  other  ex- 
penses, 0.00072  cent;  total,  0.00139  cent  ;  total 
kilowatt-hours  developed  in  August,  measured  by 
wattmeter,  183,049. 

OPEBATING   EXPENSES. 


Total. 

General  expenses...: $4,763.89 

Transportation  expense 12,716.78 

Maintenance  way  and  buildings  ,.         I,2(i9.38 
Maintenance  equipment. 1,39115 


Per  train- 
mile. 

S?.1488 
0.S966 
0,0377 
0.0434 

Total $20,083.20  $0.6263 

The  cost  of  operating  per  train-mile  then  was 
$0,626,  and  the  cost  of  fuel  was  $0,043.  The  exhib- 
it in  the  accompanying  table  is  self-explanatory. 
It  gives  the  operating  expenses  and  the  cost  of  mo- 
tive power  for  each  month  of  the  term  ; 


In  1893  the  Intramural  carried  5,803,895  passengers,  at  a 
cost  of  $121,818,  or  $.021  per  passenger. 

It  the  rate  per  passenger  on  the  Manhiittan,  in 
1891,  had  been  3.1  cents  iustead  of  2.5  cents,  the 
saving  resulting  would  have  been  |786.856  to  the 
Manhattan  system. 

The  diagrams,  Figs.  1  and  2,  are  specimens  of 
those  showing  the  operation  of  Intramural  trains. 
These  show  plainly  that  one  of  the  most  important 
features  of  electric  train  service  is  the  rapidity 
with  which  the  motors  accelerate  the  load  and 
reach,  very  quickly  after  starting,  the  maximum 
speed.  In  striking  contrast  with  this  is  the  speed 
curve,  Fig.  3,  showing  the  rate  of  acceleration  of 
an  elevated  train  drawn  by  a  steam  locomotive. 
This  cuive  was  taken  by  a   Boyer  speed  recorder 


OENEBAL  EXPENSES. 


Payrolls 

Cost,  per  train-mile,  all  items 

Oil,  per  train -mile  (gallons) 

Coat  of  fuel,  per  train -mile  (cents) 

Operation  of  povver-hou=e,  per  train  mile  (cents). 

"Wages  motormen,  per  train-mile  (cents) 

Oil,  per  passenger 

Passengers,  per  train-mile 


May. 


$7,150.95 

1  "" 

S.99 

15.54 

15.46 

8.43 

.38 

23.75 


.Tune. 


$14,673.52 

.  1 

2.88 

4  97 

5.61 

6.74 

.10 

28.31 


July. 


$19,259.00 

.70 

3.44 

5.95 

6.15 

6.38 

.14 

24  46 


),904.80 

.63 

2-49 

4.30 

4.21 

6  09 

.08 

30.97 


Aug.         Sept. 


$14,466.71 

.67 

3.S6 

6.15 

4 

6.09 

.08 

44.29 


Oct. 


Ave. 


$14,771.26  $14,204.87 


.71 

.87 

4.36 

4.28 

7.54 

7.408 

4.20 

6  618 

6.63 

6.708 

.08 

.172 

51.32 

33.85 

MOTIVE  POWER  EXPENSE  (CENTS). 

Repairs, 
Equipment. 

Fuel. 

Lubrication 
car. 

Power-house 
■w'ages. 

Motorraen's 
wages. 

Lubrication, 
power-house, 

0,28 
0,79 
0,38 
0,77 
0,70 

Repairs. 

Total. 

No. 
motors 

June 

July 

3.26 
3.13 
3.04 
5  09 
6.12 

4.97 
5.95 
4.30 
6.15 
7.64 

0.47 
0.32 
0.40 
0.23 
0.42 

6.61 
6.15 
4.21 
4  08 
4.20 

6  74 
6.38 
6.09 
6.09 
6,63 

.06 
0.29 
0.42 
0.28 
0.57 

21.39 
23.01 
18,84 

22.ro 

26.08 

8 
12 
12 
13 
It 

August 

September 

The  men  employed  on  the  payroll  during  the 
term  for  operating  the  system  were  as  follows: 
Train  service,  110:  power-house,  51;  repair  shops, 
132;  station  service,  151;  general  offices,  23.  This 
number  was  large  in  a  few  departments,  resulting 
from  a  new  system,  but  the  handling  of  5.000,000 
in  six  months,  with  a  train  service  of  110  men,  de- 
serves attention. 

The  repair  shops  employed  133  men  because  a 


from  an  actual  train  in  regular  service,  and  is  re- 
produced from  the  Street  Railway  Gazette  of 
May  5. 1894.  The  requirements  in  the  two  cases 
are  not   very    different  as    the   distance  between 
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Fig.  3— Steam-Tiain  Speed  Curve 
large  part  of  this  work  was  really  construction. 
Meri  competent  to  do  the  work  were  difficult  loob- 
tain,  and  the  changes  made  in  this  department 
were  more  numerous  than  in  any  other.  On 
August  15  the  total  number  employed,  including 
timekeepers,  inspectors,  etc.,  was  25  The  total 
rei)airs  for  the  period  were  ii;5,',ll6,35,  of  which 
electrical  equipment  counted  $4,047.28;  electric 
power  plant,  $38.91. 


Fig    2— Plan  View  of  Gibbs'  Spring  Dampener. 

stops  is  about  the  same  and  the  maxlum  speed  to 
which  the  motor  must  accelerate  the  load  is 
nearly  the  same  in  the  two  cases. 


Lorain,  0.— The  capital  stock  of  the  Lorain 
Street  Railway  Company  has  been  increased  from 
$40,0(J0  to  .$100,000. 


of  the  elliptic  spring  which  gives  it  the  easy  ac- 
tion so  desirable  on  street  cars.  Mr.  Gibbs'  device 
is  intended  to  supply  to  spiral  springs  the  required 
amount  of  friction  at  a  small  additional  cost. 

Figs.  1  and  3  show  in  detail  the  construction  of  the 
"  vibration  dampener,"  as  it  is  called,  as  designed 
by  Mr.  Gibbs  for  street  car  service.  To  the  under 
side  of  the  car  frame  is  fastened  a  casting.  Length- 
wise through  this  casting  is  a  heavy  pin  over  which 
is  folded  a  sheet  of  iron  or  steel.  Another  sheet  is 
hung  from  a  casting  on  the  truck,  but  instead  of 
bearing  directly  upon  the  pin  it  bears  upon  a  cast- 
ing through  which  the  pin  passes,  this  casting 
being  so  much  larger  than  the  pin  that  the  folded 


Side  View  of  Gibbs'  Spring  Dampener. 


sheets  from  beloiv  will  lie  Cai  aaiiinsc  those  from 
above.  The  casting  over  which  the  lower  sheet  is 
folded  projects  upward  to  a  point  somewhat  past 
the  center,  its  thickness  being  equal  to  the  diame- 
ter of  the  pin  above.  Through  these  plates  and 
the  casting  passes  a  bolt  provided  with  small 
springs  and  washers,  so  that  a  considerable  pres- 
sure can  be  exerted  between  the  plates.  This 
arrangement  permits  the  pressure  between  the 
plates  and  the  consequent  friction  to  be  so  adjusted 
as  to  produce  the  desired  result.  One  of  these 
dampeners  is.placed  at  each  corner  of  the  truck. 

The   Drexel  Railway  Supply  Company,  of  Chi- 
cago and  New  York,  is  introducing  this  device. 


Memphis  Road  Sold.— The  Raleigh  Springs  Rail- 
road Company's  property  at  Memphis.  Tenn.,  was 
sold  at  aution  to  J.  T.  Fargason  on  June  14tli  for 
$101,000.  The  property  consists  of  the  railway 
system  and  the  Raleigh  Inn.  The  road  was  con- 
structed about  two  years  ago  by  a  company  of 
which  Mr.  Duke,  of  Durham,  N.C.,  was  the  chief 
spirit.  The  hotel  was  erected  by  tlie  company  at 
Raleigh  Springs.  When  the  hard  times  continued 
the  company  found  it  necessary  to  ask  for  the  ap- 
pointment of  receivers. 
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THE   NEW    ROBINSON   AJAX    FOUR-WHEEL 
TEUCK. 


All,  or  substantially  all,  the  trucks  heretofore  in- 
troduced for  use  under  four-wheeled  electric  cars 
have  been  constructed  on  the  same  general  prin- 
ciple, the  differences  consisting  merely  in  details 
of  construction.  The  aim  in  the  design  of  these 
trucks  is  to  lessen  the  end  teetering  motion  of  the 
car  by  introducing  springs  between  the  car  bodj 
and  extensions  of  the  truck  frame  projecting  out- 
wardly some  distance  beyond  the  axle  boxes,  the 
descending  end  of  the  car  body  compressing  the 
springs  from  the  top  only.  Some  of  these  trucks 
Irave  materially  dimmished  the  teetering  of  the  car. 

The  new  Robinson  Ajax  four-wheel  truck  which 
is  illustrated  herewith  will  proTe  of  especial  in- 
terest to  our  readers  from  ils  direct  bearing  on  the 
solution  of  this  imporlant  problem.     It  is  the  in- 


This  spring  is  supported  by  a  spring  seat  in  the 
saddle  casting  and  exerts  an  upward  pressure  on 
the  inner  end  of  the  levers.  Now,  when  the  outer 
end  of  the  lever  F,  for  instance,  is  raised  by  the 
rising  end  E  of  the  car  body,  the'  inner  end  of  the 
lever  F  compiesses  the  spring  H,  which  thus 
directly  and  positively  resists  the  rising  tendency 
of  the  end  E  of  the  car  body.  At  the  same  lirae 
this  pressure  ontlie  spring  il  exerts  a  positive  pres- 
sure to  push  the  truck  frame  downwardly. 

Additional  springs,  supported  on  the  tru^k  frame 
between  the  boxes,  as  shown,  are  used,  and  a  portion 
of  the  weight  of  the  car  body  is  carried  on  these. 
The  number  of  springs  and  their  arrangement,  it 
is  said,  make  the  riding  extremely  easy.  It  will  be 
seen  furthermore  that  there  are  springs  located 
between  the  axle  boxes  acd  the  truck  frame.  Many 
advantages  are  claimed  for  these  springs  in  taking 
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Mot^r  Support 
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Section  at  X 


FIGS.    2  AND    3— BRAKE   AND    MOTO 

vention  of  Mr.  William  Robinson,  inventor  of  the 
well  known  Robinson  radial  truck  and  general 
manager  of  the  Robinson  Electric  Truck  and  Sup- 
ply Company,  of  Boston,  Mass. 

The  novel  features  of  the  Ajax  truck  will  be 
best  understood  by  referring' to  the  illustration. 
Fig.  1,  in  which  the  saddle  casting  ^4  forms,  at  /, 
a  fulcrum  for  the  bent  lever  B,  one  end  of  which 
is  connected  to  the  car  sill,  as  shown  at  g,  while 
the  otlier  end  of  said  lever  supports  the  springs  C, 
upon  which  the  car  body  rests.  The  lever  F  at 
the  opposite  end  of  the  truck  is  arranged  in  the 
same  manner  as  the  lever  B  just;  described,  and  it 
will  be  observed  that  both  levers  are  located  wholly 
beycipd  the  journal  boxes  outwardly. 

The  operation  will  be  understood  by  assuming 
that  the  end  D  of  the  car  body  descends,  as  in 
teetering.  This  depresses  the  outer  end  g  of  the 
lever  B,  raises  the  inner  end  7i  of  the  same,  and 
compresses  the  springs  C  from  the  bottom,  thus 
resisting  the  downward  tendency  of  the  end  D  of 
the  car.  Now,  if  the  end  D  of  the  car  descends, 
in  teetering,  the  opposite  end  E,  of  course,  must 


R   SUSPENSION    OF    AJAX   TRUCK. 


up  shocks,  preventing  strain  on  the  truck  frame 
and  tending  to  ease  of  riding. 

The  Ajax  truck  is  provided  with  lever  brake 
hangers,  adjustable  brake  release  springs  of  a 
novel  character,  and  anti-rattlers,  all  of  which  are 
found  to  work  satisfactorily. 

The  lower  side  members  of  the  frame  are  com- 
posed of  steel  channels  hot  riveted  to  the  lower 
part  of  the  saddles.  The  upper  side  members  of 
the  frame  are  composed  of  steel  tension  chords,  a 
construction  giving,  it  is  claimed,  the  greatest  pos- 
sible strength  with  lightness  and  simplicity.  The 
ends  of  the  truck  are  composed  of  specially  heavy 
and  strong  channels  securely  hot  riveted  to  cast- 
ings similarly  riveted  to  the  sides  and  tops  of  the 
saddles.  The  whole  design  and  construction  shows 
careful  work,  the  result  of  many  years  of  expert 
experience,  and  the  aim  has  been  to  place  every 
ounce  of  metal  where  it  will  do  the  best  service, 
and  so  to  construct  a  truck  of  the  simplest,  lightest 
and  most  durable  type,  and,  above  all,  of  the  best 
possible  mechanical  arrangement  and  construction 
to  meet  an  extremely  unmechanical  requirement. 


BY    W.  NELSON   SMITH. 

In  a  former  article  on  this  subject,  published  in 
No  13  of  the  curreut  volume  of  the  iiTREET  Rail- 
way GAZiiTTE  (March  31,  1894),  the  writer  under- 
took to  point  out  the  incorrectness  of  the  methods 
commonly  employed  in  the  computation  of  results 
of  motor  tests,  both  ^s  to  matter  and  manner. 
The  present  article  is  a  sequel  to  the  former,  and 
it  is  intended  to  practically  illustrate  the  principles 
tliere  enunciated,  by  a  direct  comparison  of  results 
botli  partial  and  final,  when  computed  by  the  cor- 
rect and  incorrect  methods. 

Reference  was  made  in  that  article  to  the  in- 
accuracy of  the  usual  method  of  obtaining  the 
average  horse  power,  which  is  as  follows  :  Add  up 
the  volt  readings  (all  in  significant  figures)  and 
the  ampere  readings  (largely  composed  of  zeros) 
separately,  and  divide  both  totals  by  the  same 
number,  which  is  the  total  number  of  readings, 
giving  presumably  the  average  volts  and  amperes 
for  the  entire  time  of  the  trip  ;  the  product  of 
these  two  averages  is  then  taken  as  the  average 
watts,  and  the  horse  power  computed  from  it.  On 
the  other  hand,  the  correct  way  is  to  multiply  each 
volt  reading  by  its  corresponding  ampere  reading, 
add  these  products  (watts)  together  and  divide 
their  sum  by  the  number  of  "active"  observa- 
tions, the  result  being  the  average  watts  actually 
consumed. 

The  following  two  series  of  numbers,  comprising 
ten  in  each,  are  set  down  to  be  averaged  and  mul- 
tiplied togei:her  by  the  two  methods  alluded  to,  as 
an  arithmetical  illustration  of  them.  They  are  ab- 
stract numbers,  and  do  not  necessarily  represent 
volts  asd  amperes  as  such,  but  correspond  to  them 
in  a  general  way,  simply  to  show  the  principle  : 


60  X  8   =  400 

65  X  7.5  =  41-2.5 

60  X  7.5  =  .'575 

60  X  8   =  ISO 

65  X  0   =   0 

60  X  8   =  480 

55  X  8.5  ^  467.5 

45  X  8   =  360 

40  X  7.5  =  300 

40  X  7   =  280 

520   70.0   3555.0 

.wo 

70      3555 

=  52.   -  =  7.   =  395 

10 

10       9 

52  X  7  =  364. 

Here  the  average  of  the  first  series,  52.  is  multi- 
plied by  the  average  of  the  second  series,  7,  and 
the  product  is  364.  It  represents  the  average  watts 
as  computed  by  the  incorrect  method.  But  if  each 
corresponding  pair  of  numbers  in  the  two  series  be 
multiplied  together  and  the  products  added,  and 
their  sum  divided  by  the  number  of  significant 
products,  which  is  9,  there  is  obtained  a  number 
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ascend,  raising  the  outer  end  m  of  the  lever  i'^ 
lowering  the  inner  end  n  of  the  same,  thus  remov- 
ing support  from  the  springs  O  and  compressing 
the  cushion  spring  H ;  all  of  which  resists  the  ris- 
ing tendency  of  the  end  i?  of  the  car.  It  is  evi- 
dent then  that  as  the  ends  of  the  car  cannot  rise 
or  descend  independently  of  each  other,  teetering 
if  practically  prevented. 

The  removal  of  support  from  the  bottom  of  the 
springs  C  and  G  as  the  ends  of  the  car  attempt  to 
rise  in  teetering,  is  claimed  to  be  in  itself  sufficient 
to  prevent  the  raising  of  the  ends  of  the  car,  since 
the  rebound  is  thus  taken  out  of  these  springs  and 
they  have  no  fulcrum  from  which  to  exert  an  up- 
ward pressure  on  the  rising  end  of  the  car  body. 
In  this  connection  it  will  be  observed  also  that  the 
action  of  the  lever  cushion   spring  H  is  peculiar. 


The  Ajax  truck  is  put  on  the  market  by  ihe  Rob- 
inson Electric  Truck  and  Supply  Company,  of 
Boston,  Mass. 


Philadelphia,  Pa. — A  charter  was  granted  last 
week  to  the  Philadelphia  &  Trenton  Street  Rail- 
way Company.  The  capital  stock  is  §160,000.  The 
road  will  run  from  Morrisville,  Bucks  County, 
over  the  Calhoun  street  bridge  to  Fallsington, 
thence  to  Hulmeville,  Eddington,  Cornwells,  An- 
dalusia, Barries,  Torresdale,  Pennypack,  Hclmes- 
burg,  Tacony,  Wissincming,  Frankford  and  Phila- 
delphia. The  distance  is  2.5  miles.  The  president 
of  the  road  is  L.  Calvin  Maus,  Philadelphia,  and 
the  directors  J.  Uhle  Bethell,  Lansdowne  :  Theo- 
dore F.  Hansen,  Philadelphia;  Joseph  H.  Reall. 
Bloomfield,  N.  J.;  J.  Henry  Harrah,  Trenton, N.  J. 


which  represents  the  average  of  the  products  that 
have  a  value.  If  these  products  be  now  considered 
as  watts,  this  average  represents  the  average  watts; 
that  is,  the  average  for  the  time  when  there  are 
any  watts  actually  in  existence.  In  the  numbers 
used  to  illustrate,  tliis  correct  average  is  repre- 
sented by  39.5,  quite  different  from  that  obtained 
by  the  former  method.  Watts  measure  the  rate  of 
working  ;  when  the  watts  equal  zero  for  any  read- 
ing, there  is  no  rate  —hence  they  should  be  aver- 
aged for  the  period  when  they  really  exist.  This 
is  what  constitutes  the  correct  method.  First  get 
the  watts,  then  average  them  ;  and  average  them 
only  for  the  time  during  which  they  are  being  con- 
sumed. 

In  this  discussion  the  word  "  active"  is  applied 
for  brevity's  sake,  to  those  readings  of  time,  press- 
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ure  and  current,  and  their  resultins  quantities  and 
averages,  whicli  are  made  when  the  current  is 
greater  tlian  zero.  The  ■■  idle  "  readings  are  those 
taken  -svhen  no  current  is  flowing.  Tl)e  word 
•  ■  total,"  as  used  below,  is  applied  to  the  observa- 
tions as  a  whole,  and  to  averages  computed  from 
the  entire  time  interval  and  total  number  of  read- 
ings, in  contrast  to  their  "  active ''  reading?,  which 
only  cover  that  portion  of  the  test  during  which 
current  is  actually  flowing. 

Below  are  given,  in  parallel  columns,  the  mean 
results  of  seven  different  tests,  eacli  computed  in 
the  two  ways  just  outlined;  the  "active"  and 
"total''  methods  are  shown  side  by  side,  making 
evident  the  differences  as  they  appear  in  the  suc- 
cessive steps  of  each  test.  In  column  No.  1  are  set 
down  the  total  time  intervals  covered  by  each  test, 
in  minutes:  in  No,  2,  the  time  covered  by  the 
active  readings,  allowing  1.5  seconds  to  each  obser 
vation  (except  in  Test  E,  where  it  rs  30  feconds). 
The  third  column  shows  the  total  number  of  ob- 
servations, and  the  fourth  the  number  of  active 
observations.  No.  -5  gives  the  percentage 
that  the  active  readings  form  of  the  total  number. 
No.  6  gives  the  mean  voltage,  averaged  by  the 
total  method,  i  e.  by  dividing  the  sum  of  all  the 
volt  re.idings  by  the  total  number  of  readings. 
This  is  in  reality  the  average  line  pressure.  The 
average  of  the  active  volts  is  given  m  No.  7,  this 
being  the  mean  working  pressure  at  the  motor 
when  taking  current.  No.  S  shows  the  mean 
amperes,  averaged  by  the  total  method,  over  the 
entire  time  of  the  test,  while  in  No.  9  the 
active  average  current  is  given.  The  difference  is 
clearly  due  to  the  fact  that  the  same  total  sum  of 
the  ampere  readings  is  divided  in  No.  8,  by  a 
greater  number  of  readings  than  it  is  in  No.  9, 
making  the  mean  total  much  less  than  the  mean 
active  or  working  current.  Column  No.  10  shows 
the  mean  horse  power  as  ordinarily  calculated  by 
the  total  method— multiplying  together  the  means 
obtained  in  No.  6  and  No.  8— to  obtain  mean  watts. 
The  active  horse  powers  set  down  in  No.  11  are 
calculated  by  the  active  method  from  the  very 
same  data,  only  that  the  watts  consumed  were 
first  computed  for  each  pair  of  readings  separately, 
and  then  averaged  by  the  active  method.  The 
differences  between  No.  10  and  No.  11  are  very 
noticeable. 

The  total  work  ilone.  as  derived  from  the  aver- 
age horse  power  and  the  time,  is  shown  iu  No.  13 
and  No.  13.  In  No.  13  the  result  is  obtained  by 
multiplying  the  mean  total  horsepower  of  No.  10 
by  the  total  time  reduced  to  hours  as  given  in  No.  1. 
In  No.  13,  however,  the  mean  active  horse  power 
of  No.  11  is  multiplied  by  the  active  time  in  hours 
of  No.  3,  giving  an  accurate  result,  because  the 
working  observations,  and  no  others,  are  concerned 
ia  it. 

Tests  A  and  B  were  made  by  the  writer  in  St. 
Louis  in  1891.  A  is  from  a  3.5-foot  car  having  a 
Robinson  radial  truck,  tquipped  with  two  15  H.  P. 
"  B.  R.  G."  motors  of  Thomson-Houston  make. 
B  id  from  a  standard  10-foot  car  with  two  15  H.  P. 
"  F  30 "  motors  of  the  same  system,  anci  pulling  a 
trailer.  Both  these  tests  were  made  under  practi- 
cally the  same  conditions,  as  to  time  of  day,  travel- 
weatber,  etc. 


Tests  C  and  D  were  made  on  a  little  road  iu 
Moline,  111.,  in  the  winter  of  1890,  by  the  writer 
and  Mr.  H.  Willard,  C  being  from  a  16  foot  car 
equipped  with  Sprague  apparatus,  and  D  from  one 
with  the  Westinghouse  system,  both  on  the  same 
day  and  under  the  same  conditions.  This  road  has 
a  6  per  cent,  grade  3,000  feet  long.  Test  E  was 
worked  out  from  data  published  by  Professor  Sh  ort 
of  Cleveland,  in  a  paper  read  before  the  Chicago 
Elfctric  Club,  early  in  the  year  1893.  The  car  was 
provided  with  iwo  gearless  motors  of  the  earliest 
type,  and  was  iu  regular  service  pulling  a  trailer, 
on  a  particularly  hot  summer  day.  Tests  F  and  G 
were  made  in  Indianapolis  by  Mr.  Willard,  on  the 
same  road  and  under  similar  conditions.  F  being 
from  a  standard  car  equipped  with  two  "F  30" 
Tnorason-Houston  motors.  G  was  made  on  a  simi- 
lar car  having  two  Short  double  reduction  motors. 

Six  out  of  seven  of  tliese  tf  sts  were  practically 
competitive — A  with  B,  C  with  D,  and  F  with  G. 
They  will,  therefore,  serve  to  illustrate  the  im- 
portance of  care  and  discrimination  in  arriving  at 
conclusions  that  may  be  decisive  commercially. 
It  will  now  be  shown  how  differences  in  the  com- 
putation may  effect  both  partial  and  final  results. 

In  lest  A  the  average  total  horsepower  is  16, J3; 
in  B  it  is  15.68.  So  far,  B  is  ahead.  But  by  mak- 
ing imrk  done  the  basis  of  comparison,  A  has 
3i,44  total  horse  power  hours,  B  has  33.8,  turning 
the  tables  in  A's  favor.  A  averaged  the  more 
total  ourreilt,  but  made  up  for  it  by  increase  of 
speed  on  shortening  the  time  of  the  trip.  So  much 
for  the  total  method. 

The  active  mean  horse  power  ot  A  is  30.28,  of  B 
<!4  65;  here  B  is  ahead  again.  And  in  energy 
expended  A  is  credited  with  34,6  H,  P.  hours 
by  the  correct  method ,  B  with  33.  So  B  shon  s 
the  greater  final  economy  after  all.  It  will  be 
noticed  in  the  case  of  A  that  the  active  horse 
power  hours  are  greater  than  the  total,  while  in 
all  the  others  they  are  less.  Tliis  may  perhaps  be 
accounted  for  by  the  fact  that  the  active  readings 
formed  but  51.7  per  cent,  of  the  total,  which  iu- 
creasi'd  the  mean  active  current  to  a  greater  ex- 
tent than  in  any  of  the  others;  that  is,  the  current 
readings  averaged  so  high  that  the  observed  watts 
and  consequent  horse  power  and  horse  power 
hours  were  higher  than  usual.  In  general  it  will 
be  found,  iu  the  computing  ot  motor  tests,  that 
the  variations  in  current  affect  the  results  far  more 
than  do  the  corresponding  fluctuations  in  pressure. 

In  tests  CandD  the  differences  are  plain,  though 
not  so  marked.  The  mean  total  horse  power  of  C 
is  10.98  and  of  D  11.14.  If  calculated  on  this  com- 
monly accepted  basis,  this  means  a  victory  for  the 
Sprague  system.  But  if  their  relative  economy  be 
based  on  horse  power  hours,  as  it  should  be,  D  witli 
3.66  H.  P.  hours  shosvs  better  economy  for 
the  same  trip  than  C,  which  has  4.31,  turning  the 
tables  in  favor  of  the  Westinghouse  car.  This  is 
by  the  total  method.  Working  by  the  accurate 
active  method  these  differences  are  changed  some- 
what, but  the  relative  status  of  the  two  tests  is  not 
reversed.  The  average  active  horse  power  of  C  is 
14.88,  and  of  D  15.16.  The  active  horse  power 
hours  of  C  are  4.03.  and  of  D  3.61,  showing  that 
the  Westinghouse  car  did  its  work  with  less  ex- 
penditure 01  energy  than  the  Sprague.      It  will  be 


TAULU  OK  TKSI8. 


'• 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

TCDI. 

Is 
za 

=  = 

o 

6 

6 

a 

1 
5 

o 

J3 

p 

o 
.p 

"A 

11 

£2 

1 

a 

> 

a 

a 

a 

a 
a 

aw 

EL, 
CO  o 

01  ^ 

E- 

"i 

f5 

Y-, 

■^ 

s 

rt 

r^ 

s 

rt 

s 

■^ 

r^ 

83.S 
SS.K 

331 

17.0 

.'.1.7 

at 

43^.75 
4;«,37 

43t.9 
4;ll.i2 

li7.0 

20.87 

6i.S 
42.38 

1G.I2 

30.28 
24.0.5 

22.11 
23.2 

B 

n 

C 

■a 

19  73 
76  6 

10.25 

II 

01 

03 
80 
VSi 

60 
128 

oti.n 

70 
79  7 

477.4,5 
4-^1.42 

1.5  li 
401). 'H 
420  20 

17.91 
17.4 
2iM 

21.77 
30.1),') 

10  1)8 
)1.M 
13.01 

11.88 
Ifi.UI 
17.18 

1.21 
3.0li 
17.76 

i  03 

D 

',i  01 

K 

17. Gl 

F 

») 

21.7.5 

12.1 

DO 

Hi. 6 

4.50.7.0 

452. .37 

10.80 

2).  77 

12.12 

11.68 

O.Ol! 

(!.(JU 

0  

3I.« 

•m.h 

VIS, 

100 

St. 13 

417.49 

44.1  77 

IJU.ll 

23.91 

12.Crt 

14.0 

0  31 

0  18 

noted  that  in  both  these  tests  the  active  readings 
were  about  the  same  per  cent,  of  the  total.  Tests 
F  and  G  show  matters  up  in  very  much  the  same 
light.  Test  E  comes  out  with  still  less  difference 
between  the  horse  power  hours,  as  calculated  by  ihe 
two  methods,  though  the  differences  in  the  other 
elements  do  not  vary  greatly  from  the  preceding. 
Indeed,  it  may  be  said  that  the  differences  between 
the  final  results,  in  horse  power  hours,  are  very 
slight  in  each  of  the  tests.  But  this  apparent  co- 
incidence nf  final  results  is  no  excuse  for  inaccurate 
determination  ef  the  elements  that  go  to  make 
them  up,  namely,  time,  mean  pressure,  mean  cur- 
rent and  mean  horse  power.  It  will  be  noticed 
that  the  mean  current  and  horse  power  in  pnrlicu- 
lar  differ  markedly  all  the  way  through,  and  it  is 
just  as  necessary  to  determine  these  elements  accu- 
rately as  it  is  to  carry  the  results  t  o  completion ,  even 
if  it  does  lake  a  little  more  time.  Moreover,  the 
elements,  as  determined  by  the  active  method,  are 
the  real  working  elements  with  which  the  motor 
has  to  deal. 

These  results  are  presented  for  what  they  are 
worth  ;  and  if  they  demonstrate  the  desirability  of 
arriving  at  commercial  conclusions  in  a  scientific 
manner,  as  is  done  in  various  other  branolie?  of 
expert  enginepring,  the  writer  will  consider  his 
object  accomplished, 

HAWIiONS    ELEVATED    K&ILWAY    SYSTEM. 


Joseph  P.  A,  Hanlon.  of  Boston,  whosome  years 
ago  patented  a  system  ot  overhead  travel,  has  just 
come  forward  witli  his  idea  of  an  elevated  railway 


NoTK.— In  t<.nt8  A,  B,  CD  the  total  time  Interval  Ih  Inkcn  to  IwKin  with  Iho  flrst  rcndiiiK  and  to  cloao  wlih  Ihe 
laat,  KlvInK  one  more  reiidiriK  ihan  would  be  called  for  hy  mulUplylnK  the  iiuinlicr  of  inlnucub  by  4.  In  lest  10  rviidinKx 
ore  Uiken  at  SO-secind  inUjrvulM. 


Hanlon's    Elevated    Railway    System. 

and  car.  There  is  a  single  post  railway  with  two 
continuous  rail  lines  one  above  the  other,  and  ex 
tending  horizontally  above  and  below  the  cars, 
which  move  between  them.  The  upper  rail  line 
can  be  employed  to  sustain  three-fourths  of  the 
weight  of  the  car  or  cars,  and  the  lower  rail  to  sup- 
port one  fourth  of  the  weight,  or  the  lower  rail 
can  be  employed  to  sustain  throe-fourths  of  the 
weight  and  the  upper  rail  one-fourth,  or,  if  desired, 
the  weight  of  the  cars  can  be  equalized  between 
the  upper  and  the  lower  rails. 

Any  of  the  three  ways  of  dividing  the  weight  of 
the  cars  between  the  upper  and  the  lower  rails  will, 
it  is  claimed,  prevent  lateral  oscillation  or  any  un- 
due divergence  of  the  cars  from  their  proper  path 
of  travel. 

The  motive  power  may  be  either  steam  or  elec- 
tricity. The  latter,  the  inventor  thinks,  would  be 
the  more  economical.  There  is  an  arrangement  of 
wheels  just  below  the  top  travelers  which  are  so 
disposed  as  to  impinge  against  the  guard  rails 
when  the  train  is  rounding  a  curve.  In  switching 
no  part  of  the  superstructure  is  moved,  and  the 
same  may  be  said  of  the  cro.ssing  of  train.q  at  right 
angles.  It  is  said  that  the  syndicate  backing  the 
inventor  proposes  applying  for  a  charter  to  con- 
struct, equip  and  operate  the  system  in  Boston  and 
adjacent  cities.  The  general  arrangement  of  the 
structure  is  shown  in  the  accompanying  figure. 

Painesville,  0. — ThePiunesville,  Fairport  &  Rich- 
mond Street  liailwny  Coiupiiiiy  hiia  increased  its 
capital  stock  from  IJi.jO.OOO  to  §1.50,000. 
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ELECTRIC  EAILWAY  MOTOBS  :  THEIR  CON- 
STRUCTION AND    OPERATION. 


BY  NELSON  W.  PERRY. 
{Twenty -fourth  Article.) 
Sometimes  a  good  brush  has  worn  unevenly 
through  grit  on  the  commutator,  and  only  needs 
di'essing  down  to  give  good  service.  This  is 
best  done  by  drawing  a  strip  of  sandpaper  back 
and  forth  between  them  and  tlie  commutator  while 
the  brushes  are  pressed  down.  This  .will  dress  their 
bearing  surfaces  to  fit  the  commutator  pioperly. 

Third  CaKse.— Short-circuited  coil  in  armature. 
This  may  be  caused  by  a  little  carbon  dust  or  other 
conducting  material  getting  in  between  two  of  the 
commutator  bars  or  between  the  connections  lead- 
ing to  the  bars.  Perhaps  the  best  indication  of  a 
shortcircuited  coil  is  the  increase  of  heat  in  that 
particular  coil  or  coils  on  the  armature.  ]f  in  feel- 
ing around  the  surface  of  the  armature  one  or 
more  coils  appear  much  hotter  than  the  rest,  a 
short  circuited  cDil  is  to  be  suspected,  and  a  care- 
f  al  examination  of  the  commutator  and  its  con- 
nections should  be  midi  to  discover  the  cause,  and 
if  found  it  should,  of  course,  be  removed.  It  the 
cause  be  removed  early  in  the  trouble  it  may  have 
done  no  harm,  but  a  short  circuit  is  very  likely  to 
cause  a  burn-out  of  the  armature.  If  the  trouble 
is  in  the  commutator  or  its  connections  its  remedy, 
if  taken  in  time,  is  exceedingly  simple,  but  the 
short  circait  may  be  in  the  armature  itself,  and  if 
so  cannot  be  c  n'tfcted  by  the  niotorman.  If  he 
have  reason  to  suspect  that  it  exists  in  the  armature, 
his  only  recourse  is  to  cut  that  motor  out  and  pro- 
ceed to  the  stabl-^s  with  the  other  motor.  The 
short-circuited  coils  will  there  have  to  be  replaced 
by  new  ones. 

The  same  etfect  may  be  produced  exactly  by  a 
"ground"  on  the  armature,  which  together  with 
the  intentional  ground  forms  a  thort  circuit.  The 
indication,  aside  from  the  unduly  heated  coil,  is 
very  bad  sparking  occurring  at  intervals. 

Fourth  Cause. — Broken  circuit  in  armature.  This 
is  usually  indicated  by  violent  flashes  like  the  pre- 
ceding, but  unaccompanied  by  the  heating  of  the 
coil,  the  flashing  as  before  occurring  at  intervalg 
when  the  commutator  segment  belonging  to  the 
broken  coil  passes  under  the  brushes.  The  flashing 
in  this  case  will  be  very  much  worse  than  iu  the 
preceding  case  even  when  the  motor  is  running 
slowly.  Examination  should  be  made  to  see  that 
the  flash  is  not  due  to  a  high  bar  or  dirt,  or  other 
insulating  material  on  one  of  the  bars.  It  not  due 
to  either  of  these,  the  break  is  most  likely  to  be 
founJ  in  the  connections  between  the  armature 
coils  and  the  commutator  bars.  If  it  be  due  to  a 
broken  commutator  connection,  a  temporary 
remedy  is  found  in  connecting  the  disconnected  bar 
with  its  neighbors  by  driving  in  bftween  the  bars 
a  piece  of  copper  wire  so  as  to  short  circuit  the 
broken  coil.  If  the  bieak  be  in  the  coil  itself,  re- 
winding is  probably  necessary  and  the  motor  should 
be  cut  out  of  circuit  at  once. 

Fifth  Cause. — Chatter  of  brushes.  The  commu- 
tator sometimes  becomes  sticky  when  carbon 
brushes  are  used,  causing  friction  which  throws 
the  brushes  into  rapid  vibration.  When  this  is 
the  case  it  is  readily  detected  by  the  tingling  or 
jarring  sensation  produced  on  the  hand  when 
lightly  placed  on  the  brushes.  At  the  first  oppor- 
tunity the  commutator  should  be  cleaned  with  a 
rag  or  waste  and  oiled  slightly.  This  will  stop  the 
trouble  at  once. 

Sixth  Cause. — flashing  all  around  the  commuta- 
tor. This  may  be  due  either  to  particles  of  carbon 
between  the  bars  or  to  broken  coils,  or  both,  and  the 
remedy  is  that  recommended  before  for  such 
troubles.  If,  after  cleaning  the  commutator  and 
no  bleaks  are  found,  the  flashing  continues,  the 
motor  should  be  disconnected  and  the  car  run  into 
the  shops  for  overhauling. 

MOTOR  STOPS  OR  FAILS  TO  START. 

First  Cause.— Great  overload. 

Second  Cause. — Very  excessive  friction  due  to 
shaft,  bearings  or  other  parts  being  jammed  or  arma- 
ture touching  pole  pieces.     In  either  of  these  cases 


the  armature  would  most  certainlj'  burn  up  were  it 
not  for  the  fuses  which  are  intended  to  melt  and 
break  the  circuit  before  sufBcient  heat  can  be 
generated  in  the  armature  coils  to  do  damage.  A 
careful  examination  should  be  made  to  see  what 
the  trouble  is,  and  it  should  be  rectified  if  pos- 
sible at  once. 

Third  Caitse.  — Circuit  open  due  to:  (a)  Safety  fuse 
melted,  (b)  connfction  to  motor  broken  or  slipped 
out  of  binding  post,  (e)  brushes  nut  in  contact  wiih 
commutator,  (d)  hood  or  canopy  switch  open,  'e) 
broken  or  imperfect  contact  in  controlling  rheostat. 
(/)  failure  at  generating  station.  Trouble  due  to 
any  of  these  causes  is  indicated  if  the  car  fails  to 
move  when  load  is  removed  or  when  load  is  light. 
In  such  cases  the  current  should  be  turned  off 
immediately  at  the  hood  switch,  and  the  break 
looked  for  as  indicated.  The  lamp  c'rcuit  should 
be  turned  on.  If  lamps  bu''n  or  other  cars  are 
found  to  be  moving,  the  trouble  docs  not  lie  with 
the  generating  station. 

SPECIFIC  DIRECTIONS  TO  MOTORMES. 
Some  of  the  electrical  companies  furnish,  and 
all  of  them  should  furnish,  a  list  of  empirical  rules 
for  the  management  of  their  motors.  It  is  too 
often  that  the  motormcn  never  see  these  rules  at 
all,  but  receive  them  by  word  of  in.jiith  from  the 
foremen  or  whomever  they  look  to  for  instruc- 
tions. It  is  very  desirable  that  each  m  tormau 
should  have  these  rules  in  convenient  form  for 
leference,  and  they  are  herewith  reproduced. 
The}'  are  essentially  the  same  for  all  makes  of 
motors  and  are  as  follows  : 

1.  In  taking  a  car  out  of  the  barn  where  it  has 
been  stand  ng  with  trolley  off,  put  on  the  trolley, 
place  handles  on  controlling  stand,  and  see  that 
the  current  is  off  ;  then  throw  in  the  hood  switch. 

2.  On  most  modern  rquipmenis  there  are  two 
levers — one  for  reversing,  the  other  for  contiolling 
the  current  and  speel  of  car.  Iu  starting,  move 
the  controller  quickly  from  right  to  left  until  you 
feel  the  contact  touch  the  first  point,  and  then 
slowly  move  it  farther  until  the  car  moves.  Allow 
the  car  to  gain  a  little  headway,  and  then  move  on 
as  the  cargains  headway  till  the  lever  is  as  far 
as  It  will  go.  Usually  the  controller  switch 
should  be  allowed  to  rest  on  each  suc'cessive  notch 
long  enough  for  the  car  to  gain  the  headway  due 
to  that  combination  before  it  is  moved  to  the 
next  notch.  In  tlie  Westinghouse  control,  the  first 
notch  throws  the  whole  resistance  and  the  i  wo 
motors  iu  series.  The  second  notch  cuts  out  half 
the  resistance,  and  the  third  notch  the  whole  re. 
sistance.  The  fourth  notch  throws  both  motors  in 
parallel  with  one  another  and  each  in  series  with 
half  the  resistance.  The  fifth  notch  cuts  out  the 
resistance  of  one  motor,  and  the  sixth,  or  last, 
notch  cuts  out  the  resistance  of  the  other  motur, 
leaving  them  m  parallel,  which  gives  the  greatest 
speed  and  highest  efficiency.  In  this  arrangement, 
which  is  a  series-parallel  arrangement,  the  first 
two  notches  are  merely  starting  points,  and  tlie 
handle  should  only  be  allowed  to  rest  momentarily 
on  each.  The  third  is  a  good  slow  speed  running 
notch.  To  obtain  greater  speed  or  more  pressure, 
the  handle  should  be  moved  slowly  but  continu- 
ously from  the  third  to  the  fourth  notch.  Th  s 
and  the  next  notch  should  be  used  only  momen- 
tarily, not  steadily.  In  this,  as  with  all  other  ar- 
rangements, the  last  notch  should  be  used  for 
heavy  work  or  fast  running. 

3.  Before  leaving  the  car  barns,  however,  the 
mo'orman  should  examine  carefully  the  grease 
cups  and  see  that  they  are  filled.  Examine  brushes 
and  motors,  making  sure  they  are  in  fit  condition 
to  begin  the  day's  work. 

4.  With  hood  switches  open,  try  the  reversing 
lever  and  controller  lever  to  make  sure  they  are  in 
good  working  order.  Tnen  with  controller  lever 
off,  close  hood  switches,  note  that  trolley  is  on  the 
line  and  tha^  you  have  a  current  by  lamps  being 
lightel.  Now  move  controlling  lever  around 
slowly.  If  car  moves  off,  all  is  probably  right.  If 
car  refuses  to  move  after  controlling  lever  is  moved 
to  last  notch,  turn  lever  back  to  '•  oflE"  point,  get 
down  from  car  and  note  that  rail  is  clean,  that  the 


fuse  plug  is  is  place,  that  the  ground  wire  from 
motors  is  attached  to  truck  frame  .and  that  the  cut- 
out switches  for  Both  motors  are  closed.  If  the 
above  conditions  are  fil'ed  then  examine  car  wiring 
for  a  broken  wire  or  a  loose  connection.  Failing 
to  find  the  trouble,  report  to  the  car  starter  or 
pprson  in  charge. 

.').  If  the  General  Electric  Company's  series  par- 
al  el  controller,  form  K,  is  used,  the  motorman's 
attention  is  directed  chiefly  to  noting  that  every- 
thing about  the  switches  and  contact  points  and 
cable  connections  in  the  controller  are  in  good 
order.  Two  switches  are  located  in  the  lower  part 
of  these  controllers.  The  one  to  the  right  when 
thrown  up  as  far  as  it  will  go  cuts  out  motor  No. 
1,  or  the  motor  nearest  the  fuse  box,  the  switch 
to  the  left  when  thrown  up  cuts  out  motor  No.  2, 
or  the  one  farthest  from  the  fuse  box.  A  small 
quantity— enough  only  to  form  a  very  thin  film — 
of  vaseline  should  be  used  on  the  contact  strip  in 
all  controllers,  to  prevent  any  cutt'ug  or  wearing. 

In  both  controllers  of  this  type  the  upper  cut-out 
plug  cuts  out  the  same  motor,  which  is  designat- 
ed as  No.  1.  The  motormau  should  find  out 
which  is  motor  No.  1.  so  that  he  will  be  able  to  re- 
move the  proper  cut-out  in  case  of  trouble,  without 
experimenting.  It  is  recommended  that  the  num- 
ber of  each  motor  be  painted  on  it  where  the 
motorman  can  see  it.  These  cut-outs  are  designed 
to  be  used  only  in  case  of  trouble.  When 
either  plug  is  removed,  the  starting  of  the  car  is 
delayed  until  after  the  controlling  handle  has 
passed  the  third  notch.  Hence,  in  starting  with 
one  cut-out  jilug  removed,  threw  the  handle  directly 
to  the  fourth  notch. 

The  reversing  switch  determines  the  direction 
in  which  the  current  shall  flow  through  the  motor 
fields  when  it  is  turned  on  by  the  controlling 
handle.  In  the  Westinghouse  apparatus,  for  in- 
stance, the  reversing  switch  has  three  notches. 
The  central  one,  al;  which  the  handle  is  placed, 
cuts  off  all  current  from  the  motor  fields,  so  that 
in  this  position  operating  the  controlling  handle 
has  no  effect.  When  it  is  desired  to  start  the  car. 
first  see  that  the  controlling  and  reversing  handles 
are  at  the  "off"  position;  second,  close  canopy  or 
hood  switch;  third,  throw  the  reversing  switch  for- 
ward or  backward,  according  as  it  is  desired  to  go 
in  one  direction  or  the  other;  fourth,  throw  the 
controlling  handle,  when  the  ear  will  start. 

Throwing  the  reversing  switch  entirely  over  re- 
verses the  direction  of  the  current  in  the  fields, 
but  this  should  never  be  done  unless  the  controlling 
handle  is  at  "off,"  otherwise  the  rush  of  current 
through  the  coils  which  will  be  due  to  the  counter- 
electromotive  force  of  the  motor  added  to  that  of 
the  line  and  that  due  to  the  discharge  of  the 
magnetism  of  the  fields  will  be  so  great  as  to  en- 
danger the  coils. 

7.  When  throwing  the  controller  arm  to  "off" 
the  mcvementshould  be  rapid,  especially  in  passing 
the  first  point,  so  as  to  avoid  drawing  an  arc. 

8.  If  the  controlling  arm  should  go  hard  or 
stick,  do  not  force  it,  as  this  would  only  make 
matters  worse.  Pull  down  the  trolley  or  open  the 
canopy  switch,  or,  better,  do  both,  (hen  remove 
cover  of  controller.  An  inspection  will  probably 
show  that  the  trouble  is  due  to  want  of  oil,  rough- 
ness of  contacts,  or  something  of  this  kind,  which 
can  easily  be  corrected. 

9.  Never  run  with  trolley  in  wrong  direction  ex- 
cept in  cases  of  extreme  necessity,  and  then  very 
slowly. 

10.  Never  stop  car  so  that  the  trolley  wheel  will 
be  directly  under  a  circuit  breaker  in  the  line. 

11.  Always  have  current  shut  off  when  trolley- 
wheel  is  passing  over  a  circuit  breaker  in  the  line, 
else  the  wheel  in  passing  off  will  draw  an  arc, 
which  te.ads  to  damage  both  line  and  wheel. 

12.  Never  leave  car  without  removing  the  con- 
troller handles  and  opening  canopy  switches. 

13.  Never  reverse  the  mo'.ors  when  the  car  is 
running,  except  in  cases  of  extreme  necessity,  such 
as  avoiding  a  collision  or  to  save  a  life.  In  these 
cases  reverse  the  nurentin  thee  mtivller,  keeping 
the  handle  on  the  first  or  second  notch  uBtjl  the 
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car  begins  to  move  backward.  Remember  that 
'if  reversal  takes  place  with  controller  at  too  high 
a  notch  the  wheels  will  lose  (heir  adhesion  lo  the 
rail  and  spin  around  backward  and  the  car  will 
not  stop  so  quickly  as  if  thev  kept  revolving  in  a 
forward  direction. 

14.  Go  around  curves  slowly,  usins  third  notch. 
1.5.  When    entering  a    turnout  or    curve,  the 

conductor  should  be  on  the  rear  platform  and 
should  have  the  trolley  rope  in  hand. 

16.  Slow  up  at  all  street  and  railway  crossings, 
at  all  rough  places  in  the  track,  and  pass  overhead 
switches  wirh  the  current  thrown  off. 

1 ;.  It  is  better  not  to  stop  on  very  heavy  grades. 
or  on  or  just  before  entering  curves,  if  it  c.iu  be 
avoided,  on  account  of  the  exlra  current  required 
for  starling  up  again  under  such  conditions. 

15.  Ordinarily  in  stopping  the  car.  always  release 
ihs  brake  somewhat,  just  before  the  car  comes  to 
a  dead  stoji.  Do  not  kt  the  brake  fly.  or  kick  tlie 
brakedogoff,  for  if  you  do  the  amature  will  take 
up  the  lost  motion  in  the  gears,  and  when  startiug 
again  it  will  necessarily  be  with  a  jerk.  This  is 
unpleasant  to  the  passengers  and  hard  on  both  uic- 
torv  and  gears. 

la.  I)o  not  keep  brakes  on  in  rounding  curve.--. 
This  has  been  advocated,  but  is  wrong  and  involves 
a  useless  waste  of  power  at  the  worst  possible  time. 
It  is  one  of  the  commonest  and  worst  mistakes  mo- 
tormen  make.  It  is  well  to  have  the  brake  in  hand 
folbauit  can  be  instantly  applied,  it  necessary, 
but  it  should  be  entirely  "  off." 

iO.  Motorman  should  never  run  the  car  when 
the  trolley  is  off,  especially  down  grade,  for  if  the 
brake  should  fail  he  couM  not  reverse. 

21.  In  descending  a  grade  it  is  best  to  run 
slowly,  for  should  it  be  necessary  to  stop  suddenly 
it  would  be  impossible  to  do  so  if  the  speed  were 
high. 

22.  If,  in  wet  weather,  when  climbing  h  grade  the 
wheels  slip,  gradually  work  the  controller  arm 
toward  the  first  point,  throwing  it  to  the  position 
of  •'  off  "  if  ncces-ary .  until  the  wheels  get  a  grip, 
then  work  the  arm  gradually  over  toward  "full 
power"  again. 

22.  In  applying  brakes  on  down  gr.ade  be  sure 
not  to  allo.v  the  wheels  to  get  to  slipping,  for  when 
they  once  commence  to  slip  or  "  skid  "  they  are  of 
very  little  u.se  in  stopping  the  car,  Many  acci- 
dents have  occurred  in  this  way.  This  precaution 
is  especiilly  necessary  where  stops  are  made  on  a 
descending  grade.  Should  the  wheels  begin  slip- 
ping, hjwever,  better  let  the  car  run  faster  for  a 
few  moments  until  they  get  hold  again,  ami  then 
apuly  the  brake-s  gradually  until  the  car  is'  uuder 
conirol. 

21.  Kun  slowly  through  flooded  places  if  possi- 
bh-,  with  current  cut  off.  When  examining  motors 
never  alio*  water  to  drip  Irom  clothing  or  hat 
into  the  molors. 

21.  If  car  won't  start  on  dry  or  dirty  rail  put 
coDlrolliT  arm  on  first  or  second  point  and  ruck 
the  car.  If  this  fails  to  accoiiiplisli  the  purprse 
have  conductor  mkis  a  piece  of  wire  or  switch 
Hiick  and  rub  one  end  of  it  against  the  rear  tread 
of  the  wheel  while  the  other  end  is  presfed  against 
lliR  tail.  In  case  an  unio^iilated  wire  is  used, 
Irrrnk  conturt  ill  llic  wheel  firnt,  keeping  the  other 
end  against  Uic  track,  elK-  a  Hhrick  will  lie  re- 
ceived. 

25.  Never  attempt  to  put  in  a  new  fu.te  unless 
canopy  switch  is  op<.-n  or  the  trolley  is  off;  olhcr- 
wise  you  may  get  a  shock  and  damage  tho  tune 
connections  alMi. 

26.  Should  It  be  found  iinpOMribIc  ut  any  time  to 
fitnrt  the  car,  try  the  following  until  the  trouble  is 
located : 

(a)  If  tlicrc  Is  no  evidence  of  current,  notice 
other  cars.  If  they  arc  all  right,  the  trouble  is  in 
your  own  car. 

(bi  Throw  frti  lump  circuit.  If  the  Ininps  light 
up,  the  irr/lley  and  ground  wlri-s  are  all  right. 
Now  work  controller,  and  if  the  lights  go  down  or 
out  the  trouble  i»  piobnhly  due  to  (Kjor  contiict 
bctwei'D  the  whtels  and  the  mils  dry  Z4\,  or  the 
tectloo  of  track  on  which  the  car  Is  standing  may 


be  "dead."  Use  a  longer  wire  and  connect  wheel 
with  another  rail,  as  in  24. 

If  lamps  do  not  light,  examine  lamp  fuse  box  to 
see  ihat  fuse  is  not  blown  and  make  sure  that 
ground  connection  is  not  broken.  Make  sure  that 
lamps  have  good  connection  in  the  socket.  If 
they  still  fail  to  light,  you  may  be  reasonably  sure 
the  power  is  off. 

(c)  Ascertain  whether  the  fuse  has  teen  blown. 
If  so,  throw  canopy  switch  and  put  in  new   fuse 

(-0). 

td)  Sec  that  both  motor  cut  outs  are  injjlace. 

(C)  Try  both  controllers,  acd  if  oue  works  the 
trouble  is  probably  due  to  poor  contact  in  the  other. 
In  thiscase  throw  canopy  switch,  lemove  the  cover 
of  the  controller  and  e.vaiiiine  tl.e  contact  blocks 
to  see  that  tliey  all  make  proper  contact. 


COMMESTS  AND  VIEWS  OF  CONTEM^ 
PORAEIES. 


Cause  of  Accidents  —  Aunthersource  of  danger, 
e.^pecially  in  Pliikuleljihia.  is  the  great  number'of 
covered  wagons.  This  kiud  of  veliicle  is  probable- 
more  numerous  here  than  elsewhere.  Tne  driver 
sits  securely  bjhind  his  awniug,  unable  to  see  any- 
thing that  is  not  directly  ahead  of  him,  and  the 
motorman  of  an  electric  car,  unless  he  can 
see  through  thick  oilcloth,  lias  often  to  guess 
whether  the  vehicle  intends  to  cross  drst  or  wait 
for  the  car.  Escapes  from  accidents  under  these 
circumstances aie  more  frequent  and  more  narrow 
than  is  generally  known.  A  city  ordinance  Ls 
needed  which  will  compel  leaving  the  sides  of  a 
vehicle  open  to  at  least  oue  foot  in  the  rear  of  the 
driver,  so  that  he  can  obtain  an  unobstructed  view. 
It  this  were  done,  and  the  electric  car  lines  em- 
ployed only  motormen  with  good  eyesight,  the  lia- 
bilitj-  to  accidents  in  this  city  would  be  greatly  re- 
duced. — Ph  iladelxoli  ia  Prefss. 


NEW    ENGLAND    NOTES. 

(Frovi  Our  Special  Boston  Correspondent,) 

Williamsburg  and  Northampton,  Mass  , 
eight  miles  apart,  are  now  joined  by  an  electric 
railway  which  was  put  into  service  last  Saturday. 
The  road  cost  S;100.()00,  and  was  built  in  bis  weeks. 

From  Lynx  TO  Beverly.— An  electric  lailway 
is  to  be  constructed  betiween  these  two  Massachu- 
setts towns  to  accommodate  the  Beverly  people 
who  do  business  m  Lynn. 

East  Bosto.n  Construction  of  the  West  End 
Street  Railway  Company's  extensions  is  being 
pushed  as  rapidly  as  possible. 

m  m . 

FINANCIAL   DEPARTMEMT. 


Ea&tern  Stock  and  Bond  Market. 
{From  Oitr  Ti'aU  Street  Correspuvdent.) 

l)ECBE.\siNa  Dejl^nd. — There  has  been  a  notable 
falling  olf  in  recent  days  in  the  demand  for  stieet 
railway  stocks  and  bonds.  As  has  been  noted  in 
these  columns  in  previous  communications  the 
discrimination  in  favor  of  stieet  railway  securiiies 
by  rcasrn  of  the  widespread  distrust  in  steam  rail- 
way mortgages  following  upon  the  hankruptcy 
wiihiii  one  .year  of  half  a  dozen  of  the  most  proini- 
neni  railroad  .systems  in  the  country,  has  led  to 
such  continued  absorption  of  stieet  railway  issues, 
along  with  other  good  investment  securities,  that 
the  present  scarcity  has  put  iirices  to  a  figure  where 
they  yi'-ld  the  lowe.-t  returns  known  in  years. 
These  high  prices  have  not  exactly  destroyed  all 
demand,  but  i-ivestors  arc  f.xeicisiiig  some  caution 
in  placing  money  in  high  pi  iced  securities  and  are 
coulidt  iitly  awaiting  a  drop  in  quotations  as  a  re- 
suit  of  the  restricted  liu.ving.  There  is,  however, 
BO  much  idle  money  in  the  iiiarltet  that  capitalists 
are  seeking  every  opportunity  lo  secure  Ixibr  re- 
turns tlian  money  rates  allow  and  the  deinaiid 
from  these  quarters  is  suflicieut  to  hold  (|Uolatii,iis 
of  Klreel  railway  Becurilics  at  the  present  high 
level.  Willi  advaniiiig  iiioiiev  rate.-,  must,  how- 
ever, 'lime lower  qiiotatiiins.  Many  money  lenders, 
including  bankH,  will  then  seili  to  iiialce  moi:<y  in 
their  iiuuiil  licld,  unri  will  thrown  on  the  market 
sullicieiil  seouriiieit  to  bring  about  some  tU'cline  in 
values, 

I/)CAL  TRADKllK  have  been  giving  somealteiitioii 
to  the  sliiireH  of  llie  Dry  Doclt,  Etl^l  nmadwav  & 
Battery  Street  Railroad  Company.  Kehiiinption 
of  dividend",  with  piiwpecti  nf  no  further  iiilei  nip 
tioiis,  is  promi>^rd  lor  August,  mid  whili-  there  is 
very  little  f>f  the  stuck  floating  in  the  mailiel,  there 
lius  Iseii  u  demand  fir  it  notiieiibleof  recent  days, 
unci  all  llinl  imhiuh  to  light  ih  quickly  absorbed,  '  It 
Ik  held  now  as  lilgli  as  KM  lii'l. 

Tin;  KKTIKlfOI.IIAN  TllAfTION  CoMf,\Nv  pie- 
H<  nled  befiirc  the  .Slate  Railroad  CommisKion  tlils 
week  the  nrgunienlH  in  it«  opplicalioii  for  permis- 
sion to  build  a  cable    railroad    from   Broadway 


through  Twenty  third  streetand  Lexington  avenue 
to  Thirty-fifth  street  to  connect  its  Broadway  and 
Lexington  avenue  cable  lines.  There  was  no  op- 
position manifested,  and  it  is  fully  expected  that 
the  Commission  will  soon  announce  a  favorable 
decision  from  Albany.  The  Ti-action  Company 
is  evidently  getting  all  it  wants  from  the  city  and 
State  of  New  York ,  and  the  confident  boast  of  in- 
siders that  they  will  win  their  fight  against  the 
Third  Avenue  Railroad  Company  in  the  attempt 
to  secure  the  franchise  for  a  street  railroad  on  up- 
per St.  Nicholas  and  Manhattan  avenues  seems  to 
have  some  has  s  of  realization.  The  field  fought 
for  is  a  most  profitable  one,  and  will  be  a  source  of 
large  revenue  to  any  one  of  the  corporations  con- 
trolling it. 

Earnings  of  Metropolitan  Traction. — Some 
figures  of  earnings  of  the  Metropolitan  Traction 
t'onipany's  local  lines,  for  the  March  bl  quarter, 
just  filed  wiih  the  State  Railroad  Commissioners, 
are  of  interest.  The  Metropolitan  Street  Railway 
Company  reports  :  Gross  earnings,  $976.15f)  :  ex- 
penses. Si()6,295  :  oiher  income.  $034  ;  charges, 
S402..538:  cash  on  hand.  $139,229:  profit-and  loss 
surplus,  ii!lC7,344.  The  balance  shows:  Assets — 
Co.-t  of  road,  $8,773,002;  stocks  of  other  companies, 
§49  723  ;  other  permanent  investments,  ^53,827  ; 
supplies  on  hand,  874,040  ;  accrued  intere.st,  $.542  ; 
due  by  companies  and  individuals.  $5,233,50.5;  cash 
onhand.  $13M.2-'0;  total.  $14,323,801.  Liabihtifs— 
Capital  stock,  $8,200,000:  funded  debt,  $500,000; 
due  companies  and  individuals,  $5,456,517;  profit 
and  loss  (surplus),  $167,344;  total,  $14,3i3,861. 

The  Metropolitan  Crosstown  Railroad  re- 
ports: Gross  earnings,  $394,885;  expenses,  $205,066; 
other  income,  .$98:  charges,  ,$120,807;  cash  on  hand, 
§■29.529.  The  balance  sheet  on  March  31  showed: 
Assets— Cost  of  road,  $1,273,849  ;  stocks  of  other 
companies,  $7,500  :  other  permanent  investments, 
$5,725;  supplies  on  h,and,  ,$6,436:  due  by  companies 
and  individuals,  $228,571  :  cash  on  hand,  .$29. .529  ; 
total,  $1,551,612.  Liabilities— Capital  stock,  $300,- 
000;  interest,  $7,080  ;  funded  debt,  $900,000  ;  due 
for  wages  and  supplies,  .$34,781;  due  comjianies  and 
individuals,  $217  474  ;  piofit  and  loss  (surplus), 
$92,276;  total,  $1,551,612.  The  Forty-second  Street 
&  Grand  Street  Ferry  Railroad,  leased  by  the 
Metropolitan  Crosstown,  reports  a  net  income  of 
$33,660  for  the  quaiter  ending  March  31.  The  bal- 
ance sheet  shows  a  siu'plus  ol  .$48,120, 

Second  Avenue  is  again  becoming  prominent 
in  the  dealin.gs;  there  is  a  great  scarcity  of  the 
stock,  and  it  becomes  more  pronounced  as  the  de- 
mand increases.  Nothing  new  develops,  however, 
regarding  the  deal  herein  spoken  of  some  weeks 
ago.  Third  Avenue  shares  are  for  the  moment 
neglected  j  but  reports  continue  as  to  the  big  traftic, 
earnings  since  the  warm  weather  set  in  being 
understood  to  have  increased  at  a  prodiL;ous  rate. 

M.\tters  regarding  Long  Island  Traction  are 
quiet.  Its  Brooklyn  lines  are  understood  to  have 
rione  the  biggest  business  in  their  history  on 
Sunday  last.  Brooklyn  City  Railroad  stock  has  on 
these  reports  rt covered  all  of  its  recent  loss. 
Brooklyn  Traction  is  also  higher.  It  reports  for 
the  month  of  May  gross  earnings  of  $80,466,  an  in- 
crease of  $6,270  compared  with  1893.  Net  earn- 
ings were  $31,074. 

Outof  town  stocics  dealt  in  here  are  not  very 
active  just  now.  New  Orleans  is  offered  without 
receiving  a  bid.  iNortli  Shore  Traction  shares  the 
same  late.  Wiucestcr  Traction  is  a  little  steadier 
on  the  report  that  net  earnings  for  May  show  an 
increase  of  $9,3811.  which  is  $306  more  than  the 
total  net  earnings  of  May,  1893,  Buffalo  Street 
Railway  stock  shows  signs  of  advancing  on  the 
early  prospects  of  dividends. 

PiiitADEi.PiiiA  stocks  are  all  a  little  higher, 
allliough  iiiaiii|iiilatioii  ia  mainly  responsible  for 
the  advance.  People's  Traction  will,  it  is 
rumored,  call  another  atsrssinent  of  $10  per  share 
or  to  make  an  allotment  of  40,0(10  additional  shares 
within  a  short  time.  Philadelphia  Traction  stock- 
hiiMers  to-dav  voted  to  incii'ase  the  capital  stock 
$."), 1100, Olio  to'$15, 0116,000,  Melro]iiilitanaiid  Balti- 
more Traction  are  steady. 

North  Ameuican. — At  the  annual  meeting  of 
the  stoekhiildeis  of  the  North  .American  I'ompauy 
held  in  New  N'ork,  Wednesday,  I'residenl  Witiiiore 
had  this  lo  say  regarding  the  Milwaukee  Street 
Railway  Company:  "  The  earnings  of  the  Milwau- 
kee properties  for  the  lifht  seven  mcniths  of  IHJI3 
shuwed  a  kirge  incriase  over  I  lie  pennd  of  1892, 
the  net  eariiiims  for  the  month  of  .Inly  alone  hav- 
ing been  $61,5|H  mid  the  increase  would  undoubt- 
edly have  contimii'd.  had  nuiinal  business  condi- 
tioiiH  jireviiiled.  Thi'Cily  of  Milwaukee  was,  how- 
ever, most  seriously  alfeeieil  liv  the  linaiici.il  ilis- 
Iri'Hsand,  liegiiuiing witli  Aiigu>1,  1893.  tlieieeame 
a  heavy  fulling  nil  in  the  eariiiiig.sof  the  company, 
which  conliiiiied  <liiring  tlieieiiiainder  of  ihe  yi  ar, 
so  that  the  iiel  n-ult  for  the  ye:ir  IH93  was$.in8,«25, 
as  against  $lil.'p.  19.5.  for  the  year  IS92.  The  gross 
enriiingB  for  the  llist  live  iiionllis  of  1  -91  show  an 
increase,  na  eompan  cl  wii  h  i  he  haine  )iiriod  of  1893, 
which  was  before  the  panic  or  before  its  effect  lie- 
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gan  to  be  felt  ;  and  the  increase  in  net  earn- 
ings has  been  considerably  larger  than  the  increase 
in  gross.  In  November  last  an  arrangement  was 
entered  into  whereby  the  properties  and  franchises 
of  West  Side  Street  Railroad  Company,  Whitefish 
Bay  Company  and  Milwaukee  Street  Railway 
Electric  Company  were  converted  to  and  consoli- 
dated with  the  Milwaukee  Street  Railway  Com- 
pany, and  brought  under  the  lien  of  the  consoli- 
dated mortgages  of  the  last  named  company.  The 
Nortli  American  Company  received  in  settlement 
of  its  cash  account  for  advances  to  the  Milwaukee 
Street  Railway  Company,  and  its  interest  in  the 
West  Side  Street  Railroad  Company.  §1,291,000  of 
the  consolidated  mortgage  bonds,  and  |l,275.000of 
second  consolidated  mortgage  bonds,  is.^ued  by  the 
MilwaukeeStreet  Radway  Company.  The  principal 
holders  of  the  bonds  have  canceled  or  agreed  to 
cancel  the  coupons  on  the  bonds  held  by  them, 
maturing  December  1,  1893,  and  June  1,  and  De- 
cember 1,  1891.  The  Milwaukee  company  now 
owns  all  the  street  railways  of  the  city,  constitat- 
ing  an  admirable  system." 


Financial  Notes. 

Failure  of  Goodwin  &  Swift.— Goodwin  &  Swift, 
electric  railway  builders  and  promoters,  of  No.  66 
Broadway,  New  York,  made  an  assignment  this 
week  to  Arthur  F.  Waldrat.  of  the  law  firm  of 
Deming  &  Waldrat,  11  William  street.  Mr. 
Waldrat  was  unable  to  sav  more  than  that 
the  liabilities  were  well  over  §.500,000  and  inside  of 
^1,000,000.  No  definite  valuation  of  assets  could  be 
made.  They  consist  largely  of  bonds  and  the  con- 
trolling stock  in  electric  railways.  Mr.  Waldrat 
felt  sure  tliat  the  true  value  of  the  assets  would 
more  than  offset  the  liabilities.  There  are  about 
forty  or  fifty  creditors,  many  of  them  being 
individuals  and  banks  who  had  loaned  money  on 
the  bonds  and  stocks  of  roads  which  the  firm  was 
building.  Their  assets  are  the  Lock  City  electric 
railway,  of  Lockport,  N.  Y. ,  about  half  fini.shed 
and  bonded  for  §1.50,000;  the  Mobile  &  Spring  Hill 
Railroad  Company,  of  Mobile,  Ala.,  finished  and 
running;  and  the  Colonial  City  electric  railway, 
from  Kingston  to  Rondout,  still  unfinished. 

Kansas  City  Receiver's  Report.— Robert Gillham, 
receiver  nf  the  Northeast  Electric  Railway  Com- 
pany, of  Kansas  City,  made  his  report  to  the  court 
last  week.  The  gross  earnings  of  the  road  since 
January  1st  were  |7,644  and  the  gross  disburse- 
ments were  |6,078.  'I'he  receiver  asked  leave  to 
issue  |il,.505  receiver's  certificates  to  pav  off  press- 
ing claims,  the  amount  realized  to  be  distributed 
asifoUcws:  The  Westingbouse  Company,  of  Pitts- 
burg, Pa.,  I|14,350:  the  R.  J.  Boyd  Paving  and 
Constructing  Company,  $4,655 ;  the  McGuire 
Manufacturing  Company,  of  Chicago,  p,500.  The 
total  debt  of  the  road  is  placed  at  $124,969,  of  which 
$104,969  is  floating  debt,  and  S-0,000  interest  on 
first  mortgage  bonds.  The  car  equipment,  Mr. 
Gillham  says,  is  badly  in  need  of  repair. 

Ptiiladelphia     Traction's      New     Stoclt.  —  The 

stockholders  of  the  Philadelphia  Traction  Com- 
pany have  voted  to  increase  the  capital  stock 
100,000  sbares,  or  $.500,000.  It  will  be  issued  at 
par,  in  the  proportion  of  one  share  of  new  stock 
for  every  two  shares  of  old;  a  cash  payment  of 
$20  per  share  will  be  required,  the  balance  to  be 
paid  in  60-day  installments,  covering  a  period  of 
sis  months.  The  new  issue  will  bring  the  total 
capitalization  of  the  company  up  to  |15,000,000,  or 
300,000  shares — just  one-half  of  the  total  amount 
authorized,  the  last  legislature  by  special  act 
having  granted  an  increase  of  the  capital  to  |30,- 
000,000. 

Nashville,  Tenn.— The  receivers  of  the  United 
Electric  Railway  Company  have  been  discharged. 
The  balance  of  the  funds  in  their  hands  was  turned 
over  to  the  master  commissioner  on  order  of  the 
court,  and  all  other  questions  deferred  until  a  full 
and  final  hearing  of  all  matters  in  dispute,  when 
the  funds  will  be  distributed  under  the  decree  to 
be  then  rendered  as  to  priorities,  etc. 

Earnings  of  the  Worcester  Traction  Company. 
— E.  W.  Clark  &  Co.  have  just  issued  a  com- 
parative statement  of  the  operations  of  the  Wor- 
cester Traction  Company  for  May.  It  shows  gross 
earnings  of  $32,927.45,  an  increase  of  $1,091.45, 
operating  expenses,  |14,467.22,  a  decrease  of  $8.- 
291.68,  and  net  earnings  of  |18,460.23,  an  increase 
of  $9,383.13. 

Increased  Earnings. — The  earnings  of  the  New 
England  Street  Railway  Company  for  the  week 
ending  June  16  were  as  follows: 

1894.  1893.  Inc. 

New  Haven ¥5,239  $4,605  iS63i 

Plymouth 632  572  60 

Total ?5,571  $5,178  §693 

Earnings  of  the  West  End  Company.— The  gross 
earnings  of  the  West  End  Street  Railway,  Boston, 
for  May  increased  about  130.000.  Officials  of  the 
company  are  not  much  disturbed  by  the  passage 
of  the  Meigs  bill,  as  they  believe  that  the  inability 


to  command  the  necessary  money  to  pay  heavy 
damages  will  make  it  impracticable  to  build  the 
line. 

Sioux  City,  la.— Receiver  A.  M.  Jackson,  re- 
ceiver of  the  Sioux  City  Rapid  Transit  Company, 
has  filed  a  report.  During  the  first  four  months  of 
the  receivership,  when  the  line  was  operated  by 
steam,  there  was  a  loss  of  $802.37.  During  the 
last  nine  months,  since  electricity  was  introduced, 
there  has  been  a  profit  of  |1 .52.43. 

Richmond  (Ind.)  Railway  Receivership.— A.  D. 
Titsworth,  receiver  of  the  Richmond  (Ind.)  Git}' 
Electric  Street  Railway  Company,  has  filed  his 
report  for  May.  The  receipts  were  $1,978.80  and 
the  disbur.sements  $1,447. S5.  Of  the  expenditures 
S781.89  was  paid  for  wages  and  $865.96  was  piid 
tor  improvements. 

Boston,  Mass. — The  Railroad  Commissioners 
have  authorized  the  Norfolk  Suburban  Street  Riil- 
way  Company  to  increase  its  capital  stock  by  an 
issue  of  $25,000  and  to  issue  |75,000  bonds.  '  The 
company  will  now  be  enabled  to  raise  funds  for 
building  its  extension  from  Hyde  Park  to  Forest 
Hills. 

Westinghouse  Dividend.  —  The  Westingbouse 
Electric  and  Maniifacturing  Company  has  de- 
clared its  regular  quarterly  preferred  stock  divi- 
dend of  1|  per  cent.,  payable  July  2.  Transfer 
hooks  close  June  25  and  reopen  July  3. 

Louisville  Railway  Bonds. — The  Louisville  Rail- 
way Company  has  just  issued  $137,000  5  per  cent, 
bonds  to  be  used  in  taking  up  the  same  amount  of 
6  per  cents,  maturing  July  1st. 


NEW  INCOEPOEATIONS. 


Hartford,  Conn. — The  Hartford,  Manchester  & 
Rockville  Tramway  Company  has  been  organized 
by  the  election  of  the  following  ofiicers  and  direc- 
tors: President,  M.S.  Chapman;  secretary  and  treas- 
urer, H.  J.  Wickbam;  directors,  E.  Stevens  Henry 
and  William  H.  Prescott,  of  Rockville;  Elisha  Mor- 
gan and  R.  W.  Day,  of  Springfield;  G.  Henry 
Whitcomb,  of  Worcester-  and  E.  C.  Hilliard  and 
M.  S.  Chapman,  of  Manchester.  The  company 
will  build  a  road  to  Rockville  within  a  short  time. 

Newark,  N.  J.  — The  North  Jersey  Street  Railway 
Company  has  been  incorporated  with  a  capital 
stock  of  $5,000,000.  The  promoters  are  :  Jas.  K. 
Corbiere,  Caldwell,  N.  J.;  Daniel  V.  Harrison, 
Wm.  H.  Power,  Montclair,  N.  J. ;  Jas  C.  Beach, 
Halsey  M.  Barrett,  Bloomfleld,  N.  J.:  Wm.  J. 
Davis,  Harrison,  N.  J.  ;  Henry  M.  Doremus, 
Newark,  N.  J.:  John  L.  Johnson,  Verona,  N.  J. 

Council  Bluffs,  la.— The  Council  Bluffs  &  Lake 
Manawa  Electric  Railway  Company  has  been  in- 
corporated wiih  a  capital  stock  of  $.50,000  to  con- 
struct and  operate  an  electric  railway  in  Council 
Bluffs  and  Pottawattamie  County,  la.  The  pro- 
moters are  Jeff  W.  Bedford,  J.  P.  Fmdley,  D.  D. 
Gregory,  Isidor  Gluck,  L.  H.  Kent,  H.  B.  Coivell, 
E.  S.  Rood.  Council  Bluffs,  la. 

New  Haven,  Conn. — The  Connecticut  Electrical 
Company  has  been  incorporated,  with  a  capital 
stock  of  $10,000,  by  E.  B.  Baker,  New  Haven, 
Conn.  ;  Legrand  Johnson,  Willimantic,  Conn.; 
Geo.  D.  Foote,  Middleton,  Conn.;  G.  W.  Hoyt, 
Danbury,  Conn. 

Columbus,  0. — The  Westerville  &  Worthington 
Street  Railway  Company  has  been  incorporated 
with  a  capital  stock  of  $35,000.  The  promoters  are 
W.  E.  Hoyer,  W.  T.  Thome,  D.  E.  Sullivan, 
William  Pinney,  H.  E.  Guerin. 


NEWS   OF  THE  WEEK. 


Milwaukee,  Wis. — The  Milwaukee  Street  Railway 
Company  in  1893  paid  $20,000  taxes  on  an  assess- 
ment of  $1,000,000.  Under  the  ruling  of  City 
Attorney  Hamilton  it  is  expected  that  this  year 
the  railroad  company  will  be  assessed  on  $4,000,000 
worth  of  property  and  the  taxes  will  be  $80,000, 
or  four  times  that  of  a  year  ago.  Mr.  Payne  de- 
clares that  the  proposed  assessment  of  $4,000,000 
on  the  street  railway  property  would  be  entirely 
unjust  and  would  be  almost  ruinous  in  these 
stringent  times.  It  would  mean  $100,000  a  year 
out  of  the  pockets  of  the  owners  of  the  road,  he 
asserts,  and  that  would  be  equal  to  a  tax  of  10  per 
cent,  on  the  gross  receipts  of  the  company.  Mr. 
Payne  says  the  company,  under  such  circum- 
stances, would  have  to  discontinue  the  issuance  of 
transfer  tickets  and  the  sale  of  tickets  at  reduced 
rates  and  a  cessation  of  the  carrying  of  passengers 
across  the  city  for  one  fare.  Mr.  Payne  avers  that 
the  company  is  paying  its  just  propr>rlion  of  the 
taxes  and  that  any  increase  would  be  unjust. 

Atlantic  City,  N.  J. — The  directors  of  the  Brigan- 
tine  Transit  Compay,  J.  R.  Ritter,  J.  McKeen, 
William  Hacker  and  J.  McCook,  in  company  with 
the  contractors.  Stern  &  Silverman,  of  Philadel- 
phia, made  a  formal  inspection  of  the  electric  rail- 
way at  Brigantine  this  week.     The  construction  of 


the  road  is  a  good  piece  of  engineering.  Fully 
two-thirds  of  the  road  has  been  built  upon  trestle 
that  stands  the  heavy  inroads  made  by  the  ocean. 
The  structural  work  is  massive,  and  a  noveltv  in 
railway  construction.  But  75  days  have  been 'oc- 
cupied in  the  building  of  the  entire  road,  seven 
miles  in  length,  and  more  than  30,000  cubic  yards 
of  gravel  and  4,000,000  feet  of  yellow  Georgia  pine 
have  been  used  in  the  construction,  the  cost  of  the 
construction  alone  being  more  than  $50,000. 
Stern  &  Silverman  have  formally  dehvered  the 
road  over  to  the  Brigantine  Transit  Company. 

Trenton,  N.  J.— Chancellor  McGill  has  filed  an 
opinion  that  the  electric  railway  system  is  nothing 
more  than  a  modification  of  the  horse  railroad 
system,  and  that  the  companies  operating  such 
i-oads  have  the  right  to  erect  poles  on  the  edges  of 
sidewalks  and  string  wires  on  such  poles  without 
the  consent  of  abutting  property  owners  and  with- 
out paying  the  latter  anything  in  the  way  of  com- 
pensation. The  sidewalks,  he  holds,  are  portions 
of  the  highways,  and  as  such  are  subject  to  public 
easement.  Inasmuch  at  Chancellor  McGJill  is  a 
noted  jurist  and  his  decisions  are  rarely,  if  ever, 
reversed,  his  opinion  is  looked  upon  as  of  great 
importance  and  will  probably  result  in  the  exten- 
sion of  the  trolley  system  all  over  the  State  of  New 
Jersey. 

Chicago,  III. — The  Supreme  Court  has  affirmed  a 
verdict  rendered  against  the  North  Chicago  Street 
Railroad  Company  of  $5,000  for  the  death  of  Willie 
Wixon,  a  nine- year-old  boy  killed  Aug.  17,  1890, 
by  an  Evanston  avenue  horse  car.  The  lioy  jumpec? 
off  the  car  while  it  was  in  motion,  and  one  of  the 
rear  wheels  ran  over  him,  causing  his  death.  Coun- 
sel for  the  complainant  contended  that  the  com- 
pany was  liable  because  it  failed  to  have  a  fender 
before  the  wheels.  The  defendant  argued  ihat  it 
was  only  required  to  place  fenders  on  the  cable 
cars.  The  case  went  to  the  Appellate  Court,  where 
at  first  it  was  reversed,  but  eventually  on  a  rehear- 
ing affirmed.  It  was  then  taken  to  the  Supreme 
Court. 

St.  Louis,  Mo. — Franchises  have  been  granted  to 
three  electric  railway  companies  by  the  County 
Court  of  St.  Louis  County.  The  Kirkwood  &  St. 
Louis  Railroad  Company,  known  as  the  "Houseman 
Air  Line,"  will  connect  with  the  Lindell  Railway  at 
the  southwest  corner  of  Forest  Park,  running  west 
through  Kirkwood  to  Meramec  Highlands.  The 
Midland  Railway  Company  will  be  allowed  to  ex- 
tend its  line  from  Page  avenue  to  Creve  Coeur 
Lake.  The  Clayton  &  Creve  Coeur  Lake  Company 
will  be  allowed  to  run  a  line  from  Central  and  St. 
Ferdinand  avenues  to  the  lake. 

Third  Track  on  Ninth  Avenue. — An  order  was 
signed  this  week  by  Justice  Ingraham  of  the  Su- 
preme Court,  modifying  the  injunction  which 
was  granted  last  February  <  njoining  the  Man- 
hattan Railway  Company  from  building  a  third 
track  on  Ninth  avenue  above  Twenty-sixth  street. 
New  York  City,  so  as  to  permit  the  Elevated  Rail- 
road Company  to  construct  a  continuous  third  track 
along  Ninth  avenue  from  Gansevoort  to  Eighty- 
third  street,  and  thereby  have  a  continuous  track 
for  the  running  of  express  trains. 

Philadelphia,  Pa.— The  judgment  for  $148,078.98 
obtained  by  the  city  in  its  suit  against  the  Thir- 
teenth and  Fifteenth  Streets  Passenger  Railway 
Company  has  been  sustained.  The  defendant  con- 
tested the  claim  of  the  city  that  it  was  required  to 
pave  certain  streets  from  curb  to  curb.  On  its  re- 
fusal to  do  the  work  the  city  paved  the  street  and 
brought  suit  for  the  cost.  It  received  the  verdict 
mentioned,  which  has  just  been  sustained. 

Chicago,  111.— Honora  Payne,  of  the  suburb  of 
Edgewater,  has  brought  suit  against  the  North 
Short  Street  Railway  Company  demanding  $10,000 
as  compensation  for  the  damage  which  she  alleges 
she  has  sustained  by  reason  of  the  operation  of  the 
company's  power  house.  She  asserts  that  her 
residence,  which  is  neir  the  station,  is  subject  to 
constant  vibration,  and  that  she  has  suffered 
phj-sically  in  consequence. 

Boynton  Bicycle  Road  in  Massachusetts.— In  the 
Massachusetts  Legislature  this  week  a  substitute 
for  the  bill  to  incorporate  the  Boston,  Somerville  & 
Lowell  Street  Railway  Company  providing  for  the 
incorporation  by  E  Moody  ISoyn  ton  and  others  of 
the  Boston  &  Lowell  Bicycle  Railway  Company, 
capital  $3,000,000,  to  construct  and  operate  an  ele- 
vated and  surface  road  under  Boynton  patents  be- 
tween Boston  and  Lowell. 

White  Plains,  N.  Y. — A  new  electric  railroad 
company,  composed  of  local  business  men,  will  ap- 
ply to  the  Board  of  Trustees  in  White  Plains  soon 
for  a  franchise  for  the  building  of  an  electric  rail- 
road through  the  village  from  Elmsford  to  Mama- 
roneck.  Among  the  promoters  of  this  new  cor- 
poration are  S.  L.  H.  Ward,  E.  C.  Sniffin,  John 
Duffy,  S.  Gainsboro,  Edward  Phelps  and  others. 

Competition  with  Steam. — It  is  reported  that  an 
official  of  one  of  the  strongest  lines  running  out  of 
Jersey  City  says  the  trolley  systems  running  out 
of  that  place  are  playing  havoc  with  local  passen- 
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ger  earnings  of  all  the  great  railroads.  When  the 
trolleys  and  cables  are  extended  in  New  York  City 
as  is  planned,  he  thinks  that  Manhattan  earnings 
are  bound  to  suffer  greatly. 

Kansas  City,  Mo. — As  the  transfer  arrangement 
of  the  West  Side  Electric  Railway  Company  with 
the  Kansas  City  Elevated  was  abruptly  terminated 
recently,  an  omnibus  service  has  been  organized  by 
the  former  company,  the  vehicles  running  from 
the  packing-houses  to  Riverview. 

Middletown,  0. — It  is  announced  that  work  will 
soon  commence  on  the  Hamilton,  Le  Sourdsville 
&  Middletown  railway  which  will  connect  Hamil- 
ton and  Middletown.  The  county  commissioners 
have  granted  a  fifty-year  franchise  to  the  com- 
pany. 

Kansas  City,  Mo. — The  temporary  injunction  ob- 
tained by  the  Kansas  City  Cable  Railway  Company 
restraining  the  Metropolitan  Railway  Company 
/'rom  discontinuing  its  transfer  arrangement  with 
-jae  former  has  been  continued  until  June  30th. 

Will  Not  Reconsider. — The  Massachusetts  House 
'f  iepresentatives  has  refused  reconsideration  of 
the  vote  on  the  bill  authorizing  Lynn  &  Boston 
Railroad  to  increase  its  capital  stock  and  to  lease 
the  Boston  &  Revere  electric  street  railway. 

Woodbury,  N.  J.— Chancellor  McGill  at  Jersey 
City  last  week  dissolved  the  injunction  restraining 
the  Camden,  Gloucester  &  Woodbury  Electric 
Railway  Company  from  crossing  the  track  of  the 
West  Jersey  Railroad  at  Cooper  street. 

Chicago,  III. — The  ordinance  giving  a  franchise 
to  the  Northern  Electric  Railway  Company,  which 
proposes  to  build  an  electric  railway  starting  from 
West  Forty-seventh  street,  has  been  recommended 
for  passage  by  the  council. 

Locomotive   Testing    at    Purdue    University.— A 

pamphlet  has  just  been  issued  by  Purdue  Univer- 
sity of  Lafayette,  Ind.,  containing  a  concise  state- 
ment of  the  facilities  possessed  by  the  University 
for  locomotive  testing. 

Chicago,  III.— On  the  petition  of  the  Northwest- 
ern Elevated  Railroad  Company  the  Lake  Street 
Elevated  Railroad  has  been  enjoined  from  pro- 
ceeding with  the  construction  of  its  down  town 
loop. 

Pittsburgh,  Pa. — A  charter  has  been  granted  at 
the  State  Department  to  the  MonongaheJa  &  Alle- 
gheny Railroad  Company,  capital  $60,000  which 
will  build  a  line  from  Pittsburgh  to  Homestead. 

Keokuk,  la.— The  operation  of  the  Gate  City  elec- 
tric railway  which  was  purchased  at  foreclosure 
sale  by  J.  C.  Hubinger  will  be  resumed  at  once. 
Cars  have  not  been  running  for  several  months. 

Baltimore,  Md. — The  Halls  Springs  electric  line 
of  the  Baltimore  City  Passenger  Railway  Company 
will  be  extended  to  Clifton  as  soon  as  the  rights  of 
way  are  secured  from  the  city. 

Columbus,  0.— The  Columbus  Central  Street 
Railway  Company  has  determined  on  an  extension 


of  its  lines  southeasterly  from  the  city  to  Grove- 
port  and  Winchester. 

Baltimore,  Md. — The  contract  for  building  the 
City  &  Suburban  power  house,  on  Pratt  street,  has 
been  awarded  to  John  Hiltz,  Henry  Brauus  being 
the  arohitect. 

Nebraska  City,  Neb. — The  barn  of  the  Nebraska 
City  Street  Railway  Company  was  burned  last 
week.  The  loss  was  .56,000  and  the  insurance 
$3,500. 

San  Bernardino,  Cal. — The  supervisors  have 
granted  the  petition  of  the  Terracina  &  Redlands 
Street  Railway  Company  for  a  fifty-year  fran- 
chise. 

Bridgeport,  Conn. — The  Bridgeport  Traction  Com- 
pany has  400  men  at  work  in  rebuilding  the  line 
and  in  new  construction  for  all  electrical  equip- 
ment. 

Rochester,  N.  Y. — The  Rochester  &  Irondequoit 
Street  Railway  Company  has  begun  to  run  cars  on 
its  new  line  to  Windsor  Beach. 

Haifa  Million  in  a  Day.— Over  500,000  passengers 
were  carried  by  the  Brooklyn  Heights  Company's 
trolley  cars  en  last  Sunday. 

Falls  City,  Neb. — A  Kansas  Citv  syndicate  has 
made  a  proposition  for  installing  an  electric  rail- 
way in  Falls  City. 

Kankakee,  III. — The  Kankakee  electric  street 
railroad  is  to  be  extended. 


PEBSONAL. 


L.  E.  Meyers,  general  manager  of  the  Electrical 
Installation'  Company,  of  Chicago,  was  in  New 
York  yesterday. 

Chas.  P.  Breese,  of  the  Breese  &  Mansfield  Com- 
pany, of  Philadelphia,  was  in  New  York  City  early 
in  the  week. 

F.  A.  Selberling,  of  the  Akron  Street  Railroad 
Company,  was  in  Chicago  this  week. 


TEADE    NOTES. 


The  Berlin  Iron  Bridge  Company,  of  East  Berlin. 

Conn.,  will  build  the  new  boiler-house  for  the  Coe 
Brass  Manufacturing  Company,  at  Torrington, 
Conn.  The  new  electric  light  station  for  the  Flat- 
bush  Gas  Company,  at  Fiatbush,  N.  Y.,  will  be 
60  feet  wide  and  73  feet  long,  divided  into  a  dy- 
namo-room and  boiler-house.  The  roof  of  the 
building  will  be  furnished  by  the  Berlin  Iron 
Bridge  Company,  of  East  Berlin,  Conn.,  and  will 
be  covered  with  that  company's  patent  anti- 
condensation  corrugated  iron  roof  covering. 

The  Clonbrock  Steam  Boiler  Works  has  closed 
the  following  contracts  for  Climax  boilers:  The 
United  Electric  Light  and  Power  Company,  East 
Twenty-ninth  street.  New  York  City.  10,000  H.  P, ; 
Thomson-Houston  Electric  Company,  East  Twenty- 
fourth  street,  New  York  City,  1,000  H.  p.;  Newark 


Electric  Light  and  Power  Company,  Newark,  N. 
J.,  3.000  k.  p.  ;  Central  Railway"  and  Electric 
Company,  New  Britain,  Conn.,  1,000  H.  P. 

The  Composite  Brake  Shoe  Company,  of  Boston, 
of  which  Geo.  C.  Ewing  is  superintendent,  has 
succeeded  to  the  business  of  the  Safety  Brake  Shoe 
C'impany.  In  spite  of  the  hard  times  'he  com- 
pany reports  a  growing  business.  Wm.  W.  Whit- 
comh,  president,  has  gone  west  to  arrange  with 
more  foundries  for  the  manufacture  of  the  shoe, 
which  remains  as  before. 

The  J.  G.  Brill  Company,  of  Philadelphia,  has 
sent  us  a  very  neat  desk  clock  and  calendai  com- 
bined, which  has  been  prepared  as  a  souvenir  for 
the  company's  patrons.  The  clock  and  calendar 
are  mounted  upon  a  red  morocco  case,  with  an 
appropriate  inscription  to  remind  its  users  that  the 
companv  builds  railway,  cable  and  electric  cars 
and  truck;:. 

The  J.  G.  Brill  Company,  of  Philadelphia,  is  now 
represented  in  Chicago  by  F.  C.  Randall,  whose 
office  is  at  1038  Monadnock  Building.  Mr.  Randall 
has  a  wide  acquaintance  m  the  street  railway  field 
and  without  a  doubt  will  be  successful  in  his 
capacity  as  Western  selling  agent. 

Walker  Motors  for  Rockford,  III. — The  contract 
for  six  car  equipments  for  the  electric  road  has 
been  placed  with  the  Walker  Manufacturing  Com- 
pany, of  Cleveland,  O.  The  track  and  overhead 
construction  is  to  be  done  by  the  Electrical  Instal- 
lation Company,  of  Chicago. 

The  Standard  Electric  Company,  of  Chicago,  has 
just  issued  an  unusually  handsome  catalogue,  de- 
scripHve  of  the  standard  system  of  electric 
machinery.  The  catalogue  consists  of  86  pages, 
and  is  handsomely  illustrated  throughout. 

The    Carpenter    Enamel    Rheostat    Company  has 

quite  recently  moved  into  its  new  factory  building 
at  Hoboken.  N.  J.,  and  is  now  in  a  position  to  sup- 
ply the  rapidly  increasing  demand  for  goods  of  its 
manufacture  in  its  various  lines. 

The  Metropolitan  Electric  Company,  of  Reading, 
Pa. ,  is  putting  up  a  new  power  station,  and  has 
placed  the  contract  for  the  iron  roof  and  traveling 
crane  with  the  Berlin  Iron  Bridge  Company,  of 
Ea'it  Berlin,  Conn. 

The  Crescent  Electric  Company,  18  West  Ran- 
dolph street,  Chicago,  reports  a  steady  improve- 
ment m  armature  repair  and  commutator  work. 
This  company's  new  shop  is  perfectly  equipped  for 
this  class  of  work. 

The  Jenney  Electric  Motor  Company,  Indianap- 
olis, has  recently  booked  several  goocl  orders,  and 
leports  the  outlook  more  encouraging  than  for  a 
long  time. 

The  Berlin  Iron  Bridge  Company  has  appointed 
W.  E.  Stearns  purchasingagent,  to  fill  the  vacancy 
caused  by  the  death  of  Wm.  H.  Riley. 

The  Washington  office  of  the  General  Electric 
Company  has  been  transferred  to  337  East  German 
street,  Baltimore,  Md. 
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521,163.  Contact  Trolley.  Robert  W.  Hawkes- 
■wort-h.  East  Oraofie,  N,  J.  Filed  March  15,  lS9i.  This 
IB  the  conibinacicn  wiih  a  railway  car  of  a  standard  and 
a  trolley  bar  pivoted  to  said  standard  and  provided  with 
trolley  wheels,  and  consisting  of  two  arms  in  the  saDie 
vertical  plane  having  an  intermediate  spring  connection, 
whereby  one  can  move  to  h  limited  extent  independently 
of  the  other.    (See  illustration.) 

521)184.  Trolley;  Henry  Scheele,  John  P.  Scheelc 
and  Henry  A.  Rnst,  Milwaukee,  Wis.  Filed  Feb.  *i3. 
189J.  This  is  the  combination  of  a  head  havinf?  a  pole- 
eocket  lower  end.  a  horizontal  chamber  and  upwardly 
extended  ears  arrHnficd  in  pairs  at  the  extremities  of 
the  chamber:  a  lever  pivoted  between  the  ears  in  each 
pair,  and  provided  with  a  beaiing  surrounded  by  a  cap, 
a  trolley  wheel  havint?  its  hub  engaged  by  the  cape  and 


No.  521,1(J:J. 

bcarinp:H  on  the  levers,  and  a  spring  in  the  head  chain- 
bcr  under  comprefHion  between  said  lovers  on  that  side 
of  Ihelr  pivot."*  opposite  said   bearinKS. 

521,205.  <:ar  Truck;  Kdward  Cliir.  Newark,  N.  J. 
Filed  Hept.  8,  1893.  In  a  cur  truck  the  combination  with 
a  ftlutlonury  frame  supported  upnn  the  running  geiir. 
8uld  frame  having  HcelioiiH  ex Ic tiding  outwanlly  fioiii 
the  oxie.  of  a  moviible  frame  huppDrtcd  upon  wakl  truck, 
spiral  Hprings  located  hetwcun  the  movable  and  slation- 
nry  framcH,  and  portions  of  elliptic  springs  located  be- 
tween I  he  two  friirneu  and  connected  to  said  frumcH  by 
pivotal  bearings  only. 


521, 23S.       Rond     for    Electrfral    Coiiduetors  ; 

John  Herr,  Philadelphia.  Pa.  Filed  May  11.  1S94.  The 
combination  with  an  elecirical  conductor,  of  a  tanered 
hole  therein,  a  split  bolt  having  a  head  and  a  conical 


No.  521,238. 

shank  externally  threaded,  and  a  hole  passing  longitud- 
inally through  said  head  and  shank,  a  nut  adapted  to 
be  Hcrcwea  up  on  said  conical  shank  of  said  bolt,  and  a 
wirn  adapted  to  enter  and  be  graanod  by  the  sides  of 
said  hole  in  said  bolt.    (See  illustration,) 

521,291.  Safety  Guard  for  Street  Carn;  Siophen 
Norton  and  William  If.  RIci\  Kociiostoi .  N.  V".  Filed 
Sept.  20.  I89.'1.  This  includes  the  combination  of  the 
guard  franu;,  composed  of  two  hocli^ns.  pivoted  to- 
gether HO  (  nut  the  outer  one  c.nu  hu  r.urned  up.  and  pro- 
videil  Willi  pivots  at  the  top.ihe  open  hooks  with  which 
said  iii\'otH  eunu"'ct.  'I'lie  otl'-set  arms  i\\,  the  top  of  the 
guard  Iraiiie,  the  springs  interpoHod  between  said  arms 
at  the  bottom  (jf  the  car,  and  the  pivoted  stay  bars 
connccMng  tho  guard  frame  and  truck. 


521,307.  Pilot  or  Guard  for  Cars;  Robert  A. 
Crawford.  Allegheny,  Pa.  Filec  Sept.  27,  1893.  This  is  a 
jiilot  or  guard  having  yielding  rods  secured  to  the  lower 
end  of  said  pilot  to  support  It  at  the  proper  angle,  sensi- 
tive springs  interposed  between  shoulders  on  said  rods 
and  permanent  abutments,  tubular  sections  surround- 
ine-  said  rods,  and  a'  swinging  toe  at  the  lower  end  of 
said  pilot  or  guard  operated  by  a  powerful  spring. 

521,311-  Trolley  "Wire  Fluder ;  Theophilus  E. 
Gressle,  Indianapolis.  Ind..  Assigner  of  nine-tenths  to 
Frank  Hittle,  Baltimore.  Md.  Filed  Oct.  28.  1893.  This 
i.s  the  combination  with  a  trolley  support  and  trolley,  of 
directing  bars  or  guides  adapted  to  be  elevated  by  move- 
ment upon  the  axis  of  the  trolley,  a  double  free-ended 
spring  attached  to  one  of  said  bare  or  guide's, 

521,326.  Conduit  Supply  System  for  Electric 
Railways;  Harry  Alexander,  New  York,  N.  Y.  Filed 
Jan.  9. 1894.    This  is  the  combination  of  a  slot  iron,  a 


No.  521,311. 


conductor-siipijorting  trough  connected  thereto,  one  or 
more  conductors  with  exposed  contact  surfaces  sup- 
ported on  said  trough,  but  msulaced  therefrom,  and  of 
a  length  equal  to  the  longtii  of  the  trough,  whereby  the 
troughs  and  conductor  sections  can  be  made  up  as  coni- 
plcLt  artieUs,  and  placed  end  to  end  in  a  conduit. , 
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Metropolitan  Ele-  The  equipment  of  the  Metro- 
vated  Equipment,  politan  Elevated,  Chicago,  vpill 
be,  according  to  the  announcements  made  this 
week,  in  all  essential  particulars  similar  to  that  of 
the  Intramural  road  at  the  World's  Fair.  In  its 
details,  however,  a  number  of  changes  will  be 
made  wherever  the  experience  of  last  year's  opera- 
tion of  tlie  Intramural  indicated  that  improvements 
could  be  made.  That  the  same  general  design 
would  be  followefl  was  to  be  expected  since  the 
same  manutacturiug  company  will  furnish  the 
equipment  and  the  idant  will  be  installed  under 
the  direction  of  W.  E.  Baker,  formerly  general 
manager  of  the  Intramural  road.  It  is  of 
interest  to  note,  however,  that  an  apparently 
radical  change  has  been  made  in  the  capacity 
of  each  car  equipment.  If  our  information 
is  correct  each  motor  car,  which  will  be 
attached  to  a  three-car  train,  will  be  equipped 
wiih  only  two  100  H.  P.  motors,  whereas  the  In- 
mural  cars  were  each  equipped  with  four  motors 
of  133  H.  P.  each,  and  the  work  r.  quired  of  them 
was  the  hauling  of  three  trailers,  making  the  total 
weight  of  the  train  when  empty  6i+  tons.  It  was 
found,  however.  1  hat  to  draw  these  trains  dm-ing  the 
months  of  July  and  August  of  last  year  required  an 
((I'eragfC  of  only  31.4  kilowatts  per  train,  or  about 
43  H.  P.  This,  it  would  appear,  is  considered  a 
much  wider  margin  of  reserv  e  than  is  thought  to  be 
ni  cessary,  as  it  was  found  that  the  Intramural 
equipment  was  sufficient  to  draw  as  high  as  eight 
or  nine  fully  loadedcars  around  the  severest  curves 
on  the  line.  The  operation  of  the  Me  ropolitan 
equipment  will  be  watched  with  great  interest^ 
since  it  will  afford  a  basis  for  the  only  just  and  re- 
liable comparison  of  the  relative  cost  of  operating 
such  roads  by  steam  and  electricity. 


Street  Eailway  Since  rapid  transit  has  been 
Mail  Service.  introduced  on  surface  street 
railways  the  fact  has  been  appreciated  thirt  their 
u=efulness  could  be  extended  beyond  the  mere 
transportation  of  passengers.  Already  suburban 
lines  are  profitably  employed  in  carrying  freight, 
express  matter  aud  mails,  and  service  in  all  these 
departments  seenii  bound  to  increase.  But  even 
in  the  large  cities  where  with  one  or  two  excep- 
tions the  surface  railways  are  engaged  solely  with 
passenger  traffic  it  seems  certain  that  the  street 
cir  companies  will  enlarge  their  business  by  ex- 
tending it  to  the  carrying  of  freight  and  mails. 
Certainly  manifest  advantages  must  accrue  to  the 
public  fiom  such  a  course  aud  there  is  no  apparent 
reason  n  by  the  innovation  should  not  in  many  cases 
prove  profitable  to  the  companies.  St.  Louis  has 
been  alone  iu  the  possession  of  a  street  railway  mail 
car  equipped  as  completely  as  any  in  the  regular 
railroad  postal  service,  and  projects  for  the  oiiei  a- 
tion  of  similar  cars  in  other  cities  are  now  unc'er 
discussion,  as  a  result,  no  doubt,  of  a  suggestion  to 
this  effect  contained  in  the  report  of  Postmaster- 
General  Bissell.  Apart  from  the  direct  profit  that 
the  operation  of  mail  cars  mightbriugto  the  street 
railway  companies,  other  advantages  well  worth 
considering  might  be  gained.  In  times  of  strikes, 
which  seem  bound  to  occur,  no  matter  how  wise  a 
policy  may  be  pursued,  there  would  be  far  less 
danger  of  interference  with  the  opeia'ion  1  t  cars, 
for  strikeis,  no  matter  how  violent  they  may  be, 
hesitate  abciut  rendering  themselves  liable  to  the 
charge  of  stopping  the  transportation  of  mail. 
Another  advantage,  as,  we  have  already  pointed 
out,  would  follow  from  the  fact  that  street  cars 
could  uot  be  delayed  by  par  ides  and  proces-ions  in 
the  same  outrageous  fashion  that  is  noticeable  at 
the  present  lime  in  so  many  cities.  Mails  could 
not  be  stopped,  so  cars  would  have  to  be  kept  in 
motion.  There  are  C(  rtainly  many  advantages  to 
be  reaped  by  the  company  that  enga;;es  in  this 
sort  of  service,  and  if  Ihe  disadvan  ages  e.\ist  they 
do  not  appear  on  the  surface. 


Grade  Crossing      The  serious  accident  last  week 
Accidents.  in  Paterson,  N.  J.,   in   which 

a  fast  express  on  the  Susquehanna  road  collided, 
while  running  at  about  fifty  miles  an  hour,  with 
an  electric  car  that  was  crossing  the  tracks  of  the 
steam  road,  emphasizes  once  more  the  failure  of 
the  "  human  machine  "  as  a  protection  for  such 
crossings.  The  crossing  was  equipped  with  gates, 
but  the  gateman  was  leisurely  talking  with  one  of 
liis  neighbors  fully  fifty  feet  away  from  his  post, 
although  the  express  was  overdue  and  might  there- 
fore have  been  expected  at  any  moment.  This 
careless  manner  of  the  gateman  apparently  threw 
the  c^r  conductor  ofl  his  guard,  and  instead  of  be- 
ing more  vigilant  than  usual,  he  assumed  that 
because  tiie  gates  were  noi  down  there  could  be  uo 
danger  in  crossing,  and  In-  immediately  ga<e  ti.e 
motornian  the  signal  to  proceed.  This  of  course 
is  put  down  as  another  "trolley  "  accidmt,  although 
the  same  thing  might  I  ave  happened,  had 
no  more  watchfulness  been  exercised,  if  the 
car  had  been  drawn  by  a  pair  of  slow- 
going  mules.  Indeed,  if  the  reports  are 
accurate,  the  trolley  is  to  be  credited  with  the  al- 
most miraculous  escape  ■  f  the  seven  or  eight  pas- 
sengers who  were  in  the  car  at  the  time;  for  the 
motorinan,  with  remarkable  coolne,-s,  reversed  'he 
car  as  soon  as  he  saw  the  impending  danger  and 
thus  avoided  the  much  more  serious  collision  ihat 
would  have  occurred,  since  the  steam  locomotive 
would  otherwi  e  have  struck  the  car  squan  ly  in 
its  center  instead  of  near  its  front  tnd  as  was  the 
case.  The  car  had  movrd  backward  about  three 
feet  when  the  collision  took  piace.  Grade  crossings 
of  steam  roads  are,  without  doubt,  places  of  great 
danger,  aud  too  ;;reat  care  cannot  be  exercited  by 
car  conductors  at  such  points.  With  one  exception, 
ho«evir,  they  are  no  more  dangerous  (or  electiic 
cars  than  for  horse  cars.  Indeed,  they  are  safer, 
for  the  electric  car  can  cross  more  quickly  and  can 
revi  rce  its  direction  of  motion  if  the  necessities  of 
the  case  lequire   it.       The    only    point  in   which 


the  greater  danger  lies  with  the  trolley  car  is 
the  somewhat  remote  possibility  of  the  trolley 
breaking  contact  with  the  overhead  wire,  because 
of  the  severe  jolting  to  which  the  car  is  subjected 
when  passing  over  a  number  of  steam  tracks  aud 
the  greater  height  of  the  trolley  wire  above  the 
car  at  such  points.  Such  an  occurrence  would,  of 
course,  suddenly  leave  the  car  stranded  in  the 
middle  of  the  tracks,  and  leave  the  motorman 
helpless  in  what  might  be  a  most  dangerous  position. 
Uteam  and  electric  road  crossings  at  grade  should 
be  better  jirotected.  since  the  cars  run  more  fre- 
quently and  aremore  heavily  loaded  than  is  the 
case  at  ordinai-y  grade  crossings.  Automatic  signals 
should  be  used  to  give  due  warning  of  the  approach 
of  trains,  whether  the  crossing  is  protected  by  a 
gateman  or  not. 


Vestibule  Law  Itcan  scarcely  be  doubted  that 
Constitutional.  the  time  is  not  far  distant 
when  motormen  and  gripmen  in  all  Northern  cities 
will  be  protected  from  the  cold  during  the  winter 
months.  Drivers  of  horse  cars  cannot  expect  pro- 
tection of  this  kind  from  the  very  nature  of  the 
case,  but  their  num'^er  is  growing  smaller  with 
evei-y  month.  In  five  States  a  law  providing  for  the 
equipment  of  cais  with  vestibules  is  in  effect,  and 
although  the  measures  have  not  in  all  instances  met 
with  the  approval  of  the  companies,  they  are  now 
more  inclined  to  view  the  matter  philosophically, 
and  are  coming  to  the  conclusion  that  the  applica- 
tion of  storm  fronts  may  prove  desirable  after  all. 
In  the  two  instances  in  which  courts  have  been 
called  upon  to  pass  upon  vestibule  laws  they  have 
affirmed  their  constitutionaluy.  and  have  found 
that  in  compelling  street  railway  companies  to 
protect  their  men  against  the  inclemencies  of  the 
weather,  the  State  is  not  exceeding  a  proper  exer- 
cise of  its  police  povvers.  The  Supreme  Court  of  . 
Minnesota  has  just  declared  that  the  law  is  valid, 
and  has  pronounced  against  all  of  the  fa'iiiliar 
grounds  on  which  it  nas  attacked.  Most  important 
of  all  of  its  findings  is  the  affirmation  that  the 
law  cannot  bs  considersd  as  class  lejiislation.  If 
such  an  act  cannot  be  successfully  assailed  on  that 
ground,  there  seems  to  be  no  reason  for  believing 
that  it  will  fail  of  approval  whenever  its  validity 
is  questioned.  No  particular  significance  attaches 
to  the  finding  of  the  court  in  Minnesota  so  far  as 
that  State  is  concerned,  for  the  reason  that  while  the 
law  was  attacked,  the  companies  decided  to  comply 
with  its  provisions;  in  fact  they  went  even  further 
than  Ihey  were  required  to  do.  According  to  the 
act  they  were  compelled  to  vestibule  ordy  one-half 
their  cars  last  winter,  but  before  the  close  of  the 
season  almost  all  the  cars  in  operation  in  Minneap- 
olis and  St.  Paul  at  least  were  equipped.  The 
decision  of  court,  however,  is  of  importance  in  that 
it  will  have  the  cflfectof  aiding  in  the  i)afsage  of 
similar  legislation  in  other  States.  Motormen  in 
several  States  are  uniting  in  petitions  to  legislatures 
to  pass  veslibu'e  laws,  and  now  that  the  c  nslitu- 
tionality  of  the  measure  has  been  again  affirmed 
the  lawmakers  will  he  'he  more  inclined  to  heed 
their  requests.  This  being  the  case  managers 
may  as  well  make  a  virtue  of  necessity  and 
prepare  to  add  the  desired  storm  front  to  their 
cars.  They  hav  e  been  very  bitterly  opposed  to  the 
innovation  in  many  quarters,  not  so  much  because 
they  dreaded  the  expense,  as  for  the  reason  that 
they  were  convinced  that  the  protection  would 
lead  to  an  increase  in  accidents.  So  far  as  our 
knowledge  extends  this  assumption  is  not  proved 
to  be  correct  by  experience.  The  men  who  have 
tried  the  vestibules  where  they  were  honestly 
made  tell  a  very  different  story.  They  assert  very 
positively  that  with  good  vfstibules  the  liability  to 
accident  is  much  lessened  in  severe  weather,  for 
the  simple  reason  that  the  trainmen  are  better  able 
to  control  their  cars  when  comfortable  than  when 
chilled  to  the  bone.  It  seems  to  be  the  fact  that 
whether  desired  by  companies  or  noi;  the  vestibule 
is  bound  to  be  adopted  more  and  more  generally, 
for  the  men  are  demanding  it,  legislatures  are 
seemingly  inclined  to  pass  the  necessai-y  laws,  and 
courts  do  not  hesitate  to  approve  them. 


see 

STEEET   EAILWAY    ACCIDENTS. 

The  record,  for  street  railway  accidents  for  Ju  ne 
is  presented  herewith.  The  number  exceeds  by  78 
the  number  which  was  recorded  for  the  month  of 
May,  and  is  51  in  excess  of  those  reported  for 
April.  While  the  number  of  casualties  l.as  in- 
creased, the  fatalities  are  two  less  than  appeared 
in  the  May  record,  but  at  the  same  time  the  num- 
ber of  persons  injured  have  more  than  doubled, 
the  figures  being  for  May  128,  and  for  Jure  ^66. 
It  is  a  noticeable  fact  that  the  number  of  passtn- 
gers  and  employes  who  were  injured  has  greatly 
increased,  the  numbers  for  June  being  respectively 
119  and  35,  and  tlie  corresponding  figures  for  May 
being  27  and  8.  The  increase  is  easily  accounted 
for  by  reference  to  the  list  of  causes.  Collisions  of 
cars  were  five  times  as  many  as  in  the  month  of 
May,  when  only  two  accidents  of  this  character 
were  noted.  All  the  classes  of  accidents  in  which 
passengers  and  trainmen  are  likely  to  sustain  in- 
juries have  very  materiailv  increased  during  June. 

Following  is  a  list  of  cities  in  which  more  than 
three  accidents  were  noted:  Philadelphia  19,  Chi- 
cago 14.  Brooklyn  11.  Newark  9,  Kansas  City  9, 
St.  Louis  H.  Minueapolis  7.  Baltimore?,  Cincinnati 
7,  Cleveland  6.  Columbus,  O.,  5,  Buffalo  4,  Mil- 
waukee 4.     The  June  record  is  as  follows  : 

Number  of  place- in  which  accidents  were  noted 90 

Total  number  of  accidents  239 

Number  of  accidents  due  LO  electric  cars 192 

Number  of  accidents  due  to  cable  cars 33 

Number  of  accidents  due  to  horse  cars  It 

Number  of  fatalities 45 

Katahiies  due  to  electric  cars 35 

Fatalities  due  to  c^ble  cars 3 

Fatalities  due  to  horse  cars 7 

Number  of  person-  injured 266 

Number  of  persons  seriously  injured  by  electric  cars.  71 

Number  of  persons  seriously  injured  by  cable  cars —  9 

Number  of  persons  seriously  injured  by  horse  cars —  4 

Number  of  persons  slitihtly  injured  by  electric  cars.. .  154 

Number  of  persons  slightly  injured  by  cable  cara 'J6 

Number  of  persons  sIiBhlly  injured  by  horse  cars 2 

Accidents  sustained  by  adulta 238 

Accidents  !-nstained  by  children 73 

Number  of  passenpers  injured 119 

Number  of  employes  injured 35 

CAUSES    OF    ACCIDENTS. 

Attempting  to  cross  In  front  of  cars 47 

Collisions  wiih  vehicles 36 

Felllromcars 28 

Attempting  to  board  cars 13 

Aliphcing  from  cars 13 

Collisions  of  cars        10 

Cars  jumped  the  track 6 

Collisions  with  railroad  cars i 

Collisions  with  bicycles 3 

Cars  run  into  an  open  switch 3 

Struck  by  broken  trolley  pole 3 

Fell  under  trailer 2 

Car  struck  obstruction 2 

Struck  by  passing  car -^ 


STREET   RAILWAY   GAZETTE. 


June  30,  1894. 


MINNESOTA    VESTIBULE    LAW     CONSTITU- 
TIONAL. 


CHIOAGO    STREET    EAILWAY    MAIL    SEE 
VICE. 


Prjstmaster  Hesing.  of  Chicago,  has  become  con 
vinced  that  the  postal  service  of  the  city  would  be 
materially  benefited  if  the  street  railways  should 
engage  in  the  transportation  of  the  mails.  A  few 
days  ago  he  invited  representatives  of  the  three 
cable  railways  of  Chicago  to  attend  a  conference 
in  which  the  matter  of  carrying  the  mails  by  the 
street  railways  should  be  discussed.  There  were 
prefenl  General  Manager  Parsons  of  the  West  Side 
Cable  Company,  Vice-President  W.  F.  Furbeck  of 
ihe  North  Side  Street  Railwaj'  and  Superintendent 
Bowc'D  of  the  Chicago  City  Railway.  On  the  jiart 
of  the  Government  there  were  present,  besides  Mr. 
Hesing  and  his  assistants,  Col.  J,  S.  Cooper,  who 
has  the  contract  for  the  mail  messenger  service  of 
the  city,  and  J.  M.  Maslen,  of  Washington,  who  is 
the  agent  of  the  postmaster-general  in  making 
contracts  for  carrying  the  mails. 

Tliree  plans  were  submitted  by  the  postmaster 
and  were  di8cu»s<;d.  The  first  was  for  the  comjia- 
nies  to  build  mail  cars  to  be  run  in  cable  trains; 
these  cars  to  be  railway  fKjHtonices,  in  which 
the  mails  can  \m:  (\hlri\iuU»l  cii  rente.  The  second 
plan  was  to  filace  niesscngers  on  ordinary  cars  to 
receive  mail  iXMchtm  and  interchange  them  at  the 
fiOHtal  Blalions;  iftcse  messengers  are  to  havesjiace 
on  thir  taira  to  take  proper  care  of  mail  bags.  The 
third  pro(Kwition  was  for  the  companies  to  carry 
the  mails  themBolviai,  placing  the  pouches  in  the 
care  of  the  conductors. 

It  was  agreed  that  either  Ihc  tecond  or  third 
plans  should  Im-  adi>{ited  at  once.  The  introduc- 
tion of  mail  cars  will  not  Ix;  conNidered  tor  the 
prcucDt. 


The  Supreme  Court  of  Minnesota  has  declared 
constitutional  the  law  which  requires  that  street 
railway  companies  in  the  state  shall  equip  their 
cars  with  vestibules  for  the  protection  of  niotormen 
The  ca?e  was  brought  before  the  court  on  appeal 
from  judgments  in  the  municipal  courts  of  St. 
Paul  and  Minneapolis,  which  found  the  superin 
tendents  of  the  Twin  City  Rapid  Transit  Company 
guilty  of  violating  the  law  by  failing  to  equip  cars 
with  vestibules  as  provided  by  the  legislative  act. 
The  courts  in  each  case  imposed  fines.  The  com- 
pany proceeded  to  equip  its  cars  as  it  al- 
ready had  been  doing,  but  it  appealed 
the  case.  The  law  was  attacked  on  the  ground 
that  it  was  unconstitutional  because  the  power 
which  it  conferred  could  not  be  assumed 
as  belonging  to  the  police  powers  of  theState;  that 
it  was  class  legislation;  that  it  impaired  the  obli- 
gation of  contracts  with  cities;  that  the  fine  for 
violation — §50  to  ^100  for  each  carnot  vestibuled — 
was  excessive.  The  court  disagreed  with  the 
company's  counsel  in  each  of  these  grounds,  and 
found  that  the  law  was  constitutional.  The  find- 
ing of  the  court  is  not  a  matter  of  significance,  as 
the  company  has  already  complied  with  the  law. 
The  fines  of  the  superintendents  simply  stand. 


NOETHWESTERN    ELECTRICAL    ASSO- 
CIATION. 


The  summer  meeting  of  the  Northwestern  Elec- 
trical Association  will  be  held  in  St.  Paul  July  18, 
19  and  30.  At  the  last  meeting,  held  in  Milwau- 
kee, 150  persons  were  present,  and  a  larger  num- 
ber is  expected  at  tliis  meeting.  Representativps 
from  Illinois,  Michigan,  Wisconsin,  Iowa,  and 
North  and  South  Dakota,  have  written  that  they 
will  be  present.  An  excellent  programme  has 
been  prepared,  and  the  best  expert  and  electrical 
talent  of  the  United  States  has  been  secured  to 
address  the  convention.  Current  will  be  furnished 
to  illustrate  lectures  as  well  as  to  accommodate 
exhibitors.  Manufacturers  and  supply  houses  v\  ill 
be  accorded  every  courtesy  by  the  association. 


SIGNAL  WIRES  IN  THE  CABLE  CONDUIT. 


The  Broadway  and  Seventh  Avenue  Railway 
Company,  of  New  York  City,  has  won  a  decided 
victory  in  its  fight  with  the  Empire  Cit)'  Subway 
Company,  Limited,  in  regard  to  its  right  to  use 
the  conduit  tunning  along  its  line  of  road  from  the 
Battery  to  Fifty-first  street,  for  wires  and  eltctrictil 
conductors  in  order  to  signal  to  any  portion  of  the 
road  in  case  of  accident  or  tor  other  cause.  Judge 
Ingraliam  this  week  in  the  special  term  of  the  Su- 
preme Court,  gave  a  decision  holding  that  the  suli- 
way  company  has  no  right  to  maintain  action  lo 
enj  in  the  railroad  company  from  maintaining 
electrical  conductors  in  its  conduit  for  the  necessary 
and  proper  operation  of  its  road.  Judge  Ingraham 
holds  that  the  license  of  the  Subway  Company  is 
not  an  exclusive  right  to  maintain  subways  in  New 
York  City,  and  that  this  complaint  must  be  dis- 
missed. 


CONTRACT  FORMETEOPOLITAN  ELEVATED 
ELECTRICAL  EQUIPMENT   AWARDED. 


The  contract  for  the  electrical  ciiuiinni'nt 
of  the  Metidjiolitan  Elevated  Railroad  of 
Chicago  has  just  been  awarded  to  the  Gen- 
eral Electric  Company.  The  contract  covers 
the  generators,  switchboard,  motors,  line  and  con- 
stniction  work.  Four  generators  are  provideil — 
two  of  1,. '500  kilowatts  each,  to  bo  operated  at  75 
revohiiionH  jier  minute,  anil  two  MOOkilowatt  ma- 
chines dcwignid  for  100  levolutionH.  Thiis  the 
total  iniliul  ci.p  city  of  thtr  station  will  be  4.000 
kilowatts,  or  ovi^r  0,000  ii.  f.  The  generators  will 
(ill  be  directly  coupl  (I  to  the  engines,  but  the  type 
iiiid  make  of  the  latter  have  not  yet  Iiimmi  an- 
nouno«.*d.      The   aiiiotint  of    (In-  coiit.rafl,    li;is    not 


been  stated,  but  it  has  been  estimated  that  it  will 
be  f.om  §200,000  to  $335,000. 

According  to  existing  plans  55  three-car  trains 
and  the  same  number  of  motor  cars  will  be  op- 
erated at  the  start.  Each  motor  car  will  be 
equipped  with  two  100  H.  p.  motors — one  on  each 
truck — and  110  motors  will  therefore  be  necessary. 
Series  parallel  controllers,  improved  somewhat 
over  the  type  in  use  on  the  Intramural  road,  will 
be  used,  and  the  current  will  be  transmitted  to  the 
motoi-s  by  a  third  rail  at  500  volts  pressure-  In 
general,  the  system  of  operation  in  use  will  be  the 
same  as  that  adopted  for  the  Intramural  road  at 
the  World's  Fair,  but  many  changes  will  be  made 
in  matters  of  detail. 


OAST  IRON  vs.  FORGED  SOFT  STEEL  BRAKE- 
SHOES. 


The  question  as  to  what  metal  is  best  adapted  for 
usefor  brakeshoesisof  vastly  more  importance  than 
one  would  suppose,  if  only  a  passing  thought  be  given 
it.  The  main  points  to  be  considered  in  deciding 
the  question  are  :  First,  economy  in  wear,  consid- 
ering the  first  cost  of  each  ;  second,  relative  wear 
of  wheels  ;  third,  the  coefficient  of  friction  or  re- 
tarding power. 

It  has  been  demonstrated  by  tests  in  service  that 
one  brakeshoe  made  uf  forged,  soft,  low  carbon 
steel  will  outwear  about  seven  cast  iron  shoes  ;  ori 
in  other  words,  the  wear  is  one  pound  of  soft  steel 
shoe  to  eight  pounds  of  the  cast  iron  shoe  for  the 
same  service.  This  answers  the  first  question  to  be 
considered  in  favor  of  the  soft  steel  shoe,  because  the 
cost  of  it  per  pound  is  but  three  times  that  of  cast 
iron,  while  the  demonstrated  practical  value  is 
eight  times. 

The  second  proposition  is  the  relative  wear  of 
wheels,  and  there  has  been  room  for  doubt  whether 
the  soft  steel  would  not  wear  the  wheel  faster  than 
cast  iron  ;  this  doubt  comes  from  the  fact  that 
friccioii  has  generally  been  connected  with  weir, 
the  assumption  being  that  the  greater  the  wear 
the  greater  the  friction,  but  this  is  now  known  to 
be  dependent  upon  the  nature  of  the  material. 
The  results,  from  a  long  period  of  tests,  show  that 
soft  ste.-l  does  not  wear  steel  tires  or  chilled  wheels 
any  more  than,  and  not  a?  much  as,  cast  iron 
shoes.  The  reasons  for  this  are  obvious  :  The  steel 
shoes  to  wear  the  wheel  faster  than  cast  iron  would 
have  to  be  harder,  but  the  fact  is  they  are  softer, 
having  only  0.10  carbon.  The  question  naturally 
arises,  if  the  steel  is  softer,  how  is  it  that  it  only 
wears  one-eighth  as  fast  as  cast  iron  '{  The  answer 
is  simple,  and  embodies  the  secret  of  the  economy 
of  the  soft  steel  shoe.  Soft  Bessemer  steel  is 
liomogeneous,  and  the  molecules;  although  soft, 
hang  tenaciously  together  and  resist  separation,  so 
that  thej  are  not  readily  pulled  apart  by  the  fric- 
tion, thus  reducing  the  wear.  Cast  iron,  on  the 
contrary,  is  not  homogem  ous,  and  the  molecules 
are  not  held  together  with  anything  like  the  force 
that  exists  between  the  molecules  of  soft  steel,  and 
the  particles  separate  easily  and  Hy  off,  just  as 
the  particles  fly  off  from  emery  wheels.  In  other 
words,  the  real  caus^  of  the  excessive  wear  of  east 
iron  shoes  is  the  waste  occasioned  by  the  separa- 
tion of  the  particles  from  each  other  and  the  fall- 
ing off  without  having  performed  any  really  usefuj 
function  in  braking. 

The  third  que:,tion  about  the  coefficient  of  fric- 
tion, or  retarding  power,  is  one  that  is  still  un- 
settled. The'  reports  of  tests  show  that  the 
retarding  power  of  the  soft  steel  is  a  great  as,  if 
not  greater  thtin,  that  of  cast  iron.  Yet  we  can 
easily  see  how  the  retarding  power  would  not  be 
a.s  great  with  hard  steel  shoes  as  with  cast  iron, 
but  on  this  ))oint  it  is  well  to  wait  for  the  data 
from  the  M.  C.  B.  Committee  on  Laboratory  Tests 
before  going  too  f;ir  in  reiiching  a  decision  as  to 
the  coefficient  of  Iriction. 

Besides  other  incidental  ailvanlages  of  a  long 
wearing  soft  steel  shoe,  there  is  the  all  import- 
ant one  of  the  less  number  of  times  the  shoe  has  to 
be  changed,  antl  the  decreased  inspection  i('()uired 
to  keep  up  the  slack. — CliarlcH  'I'.  .Ncliocii,  in.  the 
lliiilroiiil  (Itizette. 
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A  STEAM  LOCOMOTIVE  USED  FOE  STBING- 
INU  TEOLLEY  WIEE. 


The  New  Orleans  Traction,  which  operates  the 
lines  of  the  New  Orleans  City  &  Lake  Railroad 
and  the  Crescent  City  Railroad,  and  owns  the 
■'Judah  Hart"  franchises,  is  equipping  its  lines 
with  electrical  apparatus.  The  total  mileage  of 
the  lines  will  be  about  l'^5  miles  of  track.  Of  this, 
seven  miles  of  double  track  is  a  steam  dummy  line, 
running  from  the  business  center  to  West  End,  a 
popular  summer  resort  on  Lake  Pontchartrain, 
owned  by  the  company.  This  line  also  operates 
with  horse  cars  as  far  as  Metairie  Cemetery,  3f 
miles  from  the  city  terminus,  and  as  the  animal 
power  is  soon  to  be  displaced  by  electric,  both  steam 
and  electric  motors  will  operate  over  this  portion 
of  the  line. 

As  the  West  End  business  is  too  extremely  im- 
p  rtant  to  be  subjected  to  any  interruption,  the 
trolley  wire  work  had  to  be  done  for  the  most  part 
between  the  hours  of  midnight  and  6  A.  IT.  The 
rolling  stock  shown  in  the  accompanying  engrav- 
ing was  called  into  requisition  for  the  purpose. 
An  old  horse  car  was  converted  into  a  very  conve- 
nient tower  wagon,  as  shown,  and  a  flat  car 
carried  the  reels  of  wire  and  the  frame  on  which 
they  were  mounted  for  paying  out.  The  motive 
power  was  a  steam  dummy  locomotive,  such  as  are 
in  daily  operation  on  the  line,  and  the  vacuum  brake 
with  which  it  was  equipped  proved  a  very  desira- 
able  feature  for  making  the  frequent  stoppages 
nece.ssarv,  and  for  holding  the  slack  when  pulled 


on  other  portions  of  the  system  is  progressing 
rapidly,  and  it  is  expected  that  the  first  m'jtorcars 
will  be  started  within  a  few  we^ks. 


PHILADELPHIA  TEACTION  LITIGATION. 


In  Philadelphia  last  week  answers  and  demurrers 
were  filed  in  the  suit  of  William  E.  Evans  against 
the  Pennsylvania  Traction  Company.  The  suit 
was  instituted  last  April  with  the  object  of  setting 
aside  as  illegal  the  merging  of  a  number  of  com- 
panies into  the  defendant  corporation.  The  pro- 
ceedings were  begun  against  ilie  following  com- 
panies in  addition  to  the  Pennsylvania  Traction 
Company:  Lancaster  City  Street  Railway  Com- 
pany, the  Lancaster  &  Millersville  Railroad  Com- 
pany, the  Lancaster  &  Columbia  Railway  Com- 
pany, the  C:)lurabia  &  IronviUe  Street  Passenger 
Railway  Company,  of  West  Hempfield  township; 
the  Lancaster  &  Strasburg  Railway  Company, 
the  Columbia  &  Donegal  Railway  Company,  the 
Lancaster  Traction  C  impany  and  the  Provident 
Life  and  Trust  Company,  of  this  city. 

In  his  complaint  Mr.  Evans  alleged  that  he  was 
a  holder  of  32  shares  of  stock  of  the  Lancaster 
Traction  Company,  which  he  had  bought  on  Feb. 
3  last  from  John  N.  Eby.  When  he  presented 
the  certificates  at  the  office  of  the  Lancaster  Trac- 
tion Company  for  transfer  to  himself  on  the  com- 
pany's books,  his  request  was  refused,  because,  as 
alleged,  the  Pennsylvania  Traction  Company  had 
unlawfully  acquired  control  of  the  property,  and 
it  was  apprehended  that  the  plaintiff  might,  as  a 


STRINGING   TROLLEY    WIRE    WITH    A    DUMMY    LOCOMOTIVE. 


up  preparatory  to  guying.  The  entire  outfit,  as 
may  be  readily  seen  from  the  illustration,  was 
found  to  hi  very  satisfactory  for  quickness  and 
general  handiness  of  working — very  necessary 
requisites  under  the  conditions  imposed.  To  string 
the  Bi  miles  of  trolley  wire,  tie  it  up  to  the  span 
wires  and  tempjrarily  guy  both  ends,  took  one 
night  between  the  hours  mentioned  for  each  track. 
The  work  of  fastening  on  the  clamps,  insulaiors 
and  hangers,  complete,  was  also  done  In  one  night 
on  each  track.  The  number  of  men  in  the  gang, 
of  which  Mr.  W.B.  Eicholtz  is  foreman,  including 
the  engineer  of  the  steam  dummy,  averaged  six. 
Permanent  guying,  and  the  building  of  a  reverse 
curve  at  tiie  outer  end  of  the  line,  were  done  sub- 
sequently and  in  the  daytime. 

Instead  of  the  usual  method  of  pulling  up  the 
slack  after  stringing  the  wire,  doul:ile  or  treble 
blocks  and  a  long  row  of  men  on  the  tackle,  the 
locomotive  was  employed  to  pull  it  up  direct,  and 
did  so  with  ea-e,  though  the  engineer  had  to  use 
quite  a  little  sand  to  pull  out  the  last  few  feet,  as 
the  track  was  moist  at  that  early  hour  of  the  day. 

The  electrical  construction  of  all  the  lines  is 
^under  thg  supervision  of  Mr.  B.    Willard.     Work 


stockholder  of  the  Lancaster  Traction  Company, 
bring  proceedings  in  court  and  nullify  the  alleged 
acquisition  of  the  property.  The  bill  also  set  out 
the  organization  of  the  defendant  companies, 
under  various  acts  of  Assembly,  the  merging  of 
some  of  them  with  others,  and  finally  the  obtain- 
ing control  of  them  by  the  Pennsylvania  Traction 
Company  by  such  merger,  leases,  etc.  The  things 
done,  it  was  alleged,  were  not  authorized  by  any 
acts  of  Assembly  of  the  State.  The  Pennsylvania 
Traction  Company  was  incorporated,  it  is  related, 
under  the  act  of  1887,  for  "  the  construction  and 
operation  of  motors  and  cables  or  other  ma- 
chinery for  supplying  motive  power  to  passenger 
railways  and  the  necessary  apparatu-i  for  ap- 
plying the  same."  It  was  averred  that,  with- 
out having  built  any  road  whatever,  the  Pennsyl- 
vania Traction  Company  secured  control  of  the 
other  roads  named,  by  leases  for  999  years,  and 
executed  a  mortgage,  covering  the  propprty  of  the 
roads  mentioned,  to  the  Provident  Life  and  Trust 
Company  for  a  sum  largely  in  excess  of  that  fixed 
per  mile  by  the  act  of  Miy  14,  18'<9.  It  was 
further  stated  that  at  the  time  of  the  making  of 
the  mortgage  there  hal  not  been  paid  in  sufficient 


on  the  capital  stock  to  warrant  its  execution,  and 
that  the  giving  of  the  mortgage  was  part  of  a  de- 
vice to  enable  the  Pennsylvania  Traction  Company 
to  get  possession  of  the  roads,  and  that  under  th^ 
methods  adopted  the  result  would  b?  that  the 
property  of  the  roads  would  be  acquired,  not  by 
means  of  money  paid  into  the  capital  stock  of  the 
Pennsylvania  company,  but  by  a  mortgage  placed 
in  advance  upon  the  property  sought  to  be  ac- 
quired. 

In  its  answer  the  Lancaster  Traction  Company 
denies  that  Mr.  Kvans  is  the  owner  of  32  shares  of 
the  compmy's  stock.  Bat  it  is  alleged  that  on  the 
3d  of  February  last  he  made  a  contract  with  lohu 
N.  Eby  for  the  purchase  of  the  stock,  and  on  March' 
6  presented  the  certificates,  requesting  to  have^ 
them  transferred  to  himself.  Refusal  to  comply 
with  the  demand  was  not  made  because  the  Penn- 
sylvania Traction  Company  had  acquired  control 
of  the  property  and  direction  and  books  of  the 
company,  nor  because  there  was  apprehension  thai 
the  plaintiff  might,  as  a  stockholder  of  the  defend- 
ant company,  bv  any  proceedings  in  court,  nullify 
the  acquisition  of  the  property,  but  because  .Tohn 
N.  Eby  had  entered  into  a  written  contract  with 
John  J.  Patterson  to  s-ll  and  transfer  to  him  the 
stock  at  |60  per  share,  to  be  delivered  on  or 
before  February  4,  ]894,  deposit  of  S5  per  share  as 
security  having  been  made  with  Bernard  J.  Mc- 
Ordnn.  It  is  asserted  that  the  plaintiff,  knowing 
this,  purchased  ihe  stock  from  Mr.  Eby  for  $55  per 
share.  Mr.  Patterson,  it  is  said,  has  tendered  the 
plaintiff  |60  per  share  for  the  stock,  but  Mr.  Evans 
refuses  to  accept  it.  It  is  asserted  that  the  rail- 
ways, etc.,  which  were  leased  by  the  defendant 
company  were  lawfully  acquired,  and  the  allega- 
gations  of  the  plaintiff  of  impropriety  or  illegality 
of  the  deal  are  denied. 

The  answer  of  the  Pennsylvania  Traction  Com- 
pany is  of  a  similar  character,  as  is  also  that  of 
the  Lancaster  City  Street  Railway  Company.  The 
court  is  asked  to  dismiss  Mr.  Evans'  bill  of  com- 
plaint. The  demurrers  without  answers  were 
filed  by  the  other  companies. 


GETTYSBUBGr    EAILWAY  CASE. 


Judges  Dallas  and  Butler,  in  the  United  States 
Court  m  Philadelphia  last  week,  dismissed  t  le 
motion  made  ou  behalf  of  the  Gettysburg  Electric 
R.iilway  Company  to  quash  the  petition  of  the 
United  States  for  the  appointment  of  a  jury  to 
condemn  a  strip  of  the  company's  property  on  the 
Gettysburg  battlefield.  The  petition  was  attacked 
on  14  grounds,  the  most  important  of  which  were 
that  the  act  under  which  the  proceedings  were  in- 
stituted was  unconstitutional,  and  that  sutflcient 
money  was  not  available  to  pay  for  the  properly 
if  taken  from  the  company.  The  court  decided 
that  the  motion  to  quash  the  petition  for  condem- 
nation should  be  denied,  without  prejudice  to  the 
presentation  of  the  same  questions  upon  the  com- 
ing in  of  the  report  of  the  jury  of  condemnation. 
Judge  Dallas  also  said  that  of  course  this  did  not 
give  the  slightest  indication  of  what  the  opinion 
of  the  court  might  be  on  those  questions,  and  if 
there  were  an  application  for  an  injunction  em- 
bodied in  this  motion  to  quash,  that  would  neces- 
sarily be  also  denied,  in  view  of  the  order  that  the 
court  had  made. 

Judge  Dallas  has  appointed  seven  citizens  of 
Adams  County  to  serve  as  the  jury  to  assess  the 
value  of  the  strip  of  land  in  possession  of  the  road. 
The  strip  is  6,000  feet  long  and  30  feet  wide. 

Philadelphia,  Pa.— The  Hestonvile,  Mantua  & 
Fairmount  Passenger  Railway  Company  has  filed 
a  bill  against  ihe  Forty-second  Street  &  West 
Park  Passenger  Railwav  Company,  asking  for  an 
injunction  to  prevent  the  defendant  from  building 
its  line  ou  Spring  Garden  street,  between  2gth 
and  31st  streets,  "n  any  part  of  the  Fairmount  or 
Spring  Garden  bridge,  or  on  any  part  of  25th 
street  from  Spring  Garden  to  Callowhill  street, 
on  which  are  laid  the  tracks  of  the  HestonviUe 
comijany. 
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WALKEE  COMPAMYS  ELECTEIC  EAILWAY 
mOTOES. 


During  the  last  two  or  three  years  since  electric 
railway  motors  have  reached  a  high  state  of  per- 
fection, a  vast  amount  of  attention  has  been  de- 
voted to  the  problem  of  overcoming  the  deteriora- 
tion of  the  track.  As  traffic  has  increased  and  as 
cars  have    been    built    more  heavily   and    have 


track,  is  still  opposed  by  the  mass  of  the  motor, 
whose  inertia  is  very  considerable  and  the  conse- 
quent inertia  blow  on  the  rails  is  not  avoided. 

The  illustrations  herewith  presented  show  the 
ingenious  and  novel,  yet  simple,  method  by  which 
the  elimination  of  both  these  effects  is  arcom- 
plished  in  the  system  under  consideration.  The 
motor  is  trunioned  by  its  bearing  cases  and  swings 


very  light  weight  for  its  output  has  made  possible 
a  very  great  saving  in  the  cost  of  maintenance  of 
way,  not  to  mention  the  increased  lifeof  the  motor 
itself,  by  r>'ason  of  the  reduciion  of  destructive  vi- 
bration and  shock«. 

Another  feature  of  this  system  well  worth  men- 
tioning is  the  disposition  of  the  bearings.  These 
are  made  extra  long  and  large,  and  their  inside 
ends  are  removed  about  three  inches  from  the 
openings  in  the  housing,  which  is  only  just  large 
enough  to  allow  a  small  clearance  for  the  shaft  in 
passing  through.  In  this  three  inch  space  there 
are  the  thrust  collars;  and  all  the  grease  that  is 
forced  out  between  the  ends  of  the  bearmgs  and 
these  collars  is  thrown  by  the  centrifugal  action 
agamst  the  walls  of  the  recess,  from  whence  it  finds 
its  way  through  a  large  opening  at  the  bottom  to 
theground.  Thus  no  oil  or  grease  can  possibly  get 
to  the  commutator  or  windings. 

The  .shaft  is  so  constructed  that  in  case  of  wear 
of  the  journals  it  can  be  withdrawn  from  the 
armature  body  on  the  removal  of  a  single  locked 
nut,  and  a  new  one  can  be  inserted  without  the 
least  disturbance  of  the  windings.  The  motor,  as 
will  be  seen  by  the  illustration,  is  entirely  encased 
and  proof  against  snow,  dirt,  moisture  and  phy- 
sical injury.  The  gears  are  in  a  detachable  dust- 
proof  housing  and  run  in  oil. 


ELECTEOLYSIS  DISCUSSED  AT  THE   FEANK- 
LIN    INSTITUTE, 


WALKER    MANUFACTURING    COMPANY'S    STREET    CAR    MOTOR 


run  at  higher  speeds,  the  problem  has  become  one 
of  great  importance.  As  the  heaviest  item  in  the 
cost  of  maintenance  is  that  for  the  roadbed,  the 
solution  of  the  problem  is  a  macter  of  the  utmost 
concern  to  every  street  railway  manager  and 
stockholder.  In  overcoming  the  difficulties  it  is 
obvious  that  an  essential  condition  is  the  avoidance 
of  all  rigid  contact  between  the  motor  and  the 
axle.  In  this  way  the  impact  of  the  wheels  at  the 
rail  joints  is  reduced. 

In  the  earliest  application  of  electricity  to  street- 
car propulsion  the  motor  was  supported  at  one  end 
by  springs,  while  the  other  was  journaled  directly 
to  the  axle.  But  this  was  done  more  for  the  pur- 
pose of  relieving  the  gear  teeth  from  shock  than 
out  of  any  consideration  of  the  the  impact  effect 
upon  the  rails,  and  it  is  only  recently  that  this  lat- 
ter consideration  has  been  seriously  taken  up  by 
manufacturers. 

In  placing  upon  the  market  a  new  system  of 
electric  railway  equipment  the  Walker  Manufac- 
turing Company,  of  Cleveland,  0.,has  aimed  to 
produce  a  system  that  should  combine  all  the  long 
tried  and  approved  principles  of  construction 
with  the  solution  of  the  problem  of  suspension.  In 
addition  the  matter  of  cleanliness  and  exclusion 
from  the  commutator,  armature  and  field  coils  of 
all  oil  and  grease  has  been  studied,  and  a  design 
has  been  produced  which  is  thoroughly  effective. 

The  method  of  suspension  embodied  in  the 
Walker  Manufacturing  Company's  system  is  a  very 
simple  one,  and  accomplishes  very  efficiently  and 
practically  its  purpose.  As  above  stated  the  only 
way  to  remedy  the  very  serious  evils  due  to  impact 
at  the  rail  joints  is  to  reduce  this  impact  to  a  min- 
imum by  disconnecting  the  motor  from  rigid  con- 
taci;  with  the  axle  in  such  a  way  as  to  prevent  not 
only  the  hammer  blow  due  to  the  weight  of  the 
motor,  but  the  inertia  blow  due  to  its  yielding  mass. 
Attempts  have  been  made  to  accomplish  this  by 
susiiending  the  motor  at  or  near  the  center  of 
gravity.  While  this  eliminates  the  weights,  it  does 
not  do  away  with  the  inertia  blow,  which  is  the 
most  serious. 

It  is  true  that  suspending  the  motor  at  its  center 
of  gravity  removes  the  entire  direct  dead  weight 
from  the  axle  when  in  a  state  of  rest,  but  it  will  be 
readily  seen  that  any  upward  thrust,  due  to  im. 
perfect  rail  joints  or  other  irregularities  in  the 


freely  between  the  arms  of  a  U  shaped  yoke.  The 
part  corresponding  to  the  rounded  end  of  the  U  is 
journaleil  on  the  car  axle  in  tbeordinary  way.  The 
motor  is  then  sup(joi'ted  at  the  rear  by  springs  be- 
tween the  arms  of  tht"  yoke  and  heavy  lugs  projei"t- 
ing  from  the  casing  At  the  front  end  it  is  support- 
ed by  a  swinging  arm  from  the  regular  spring 
crossbar.  In  this  arrangement  it  is  obvious  that 
the  only  rigid  conneoti  m  between  motor  and  axle 
is  ill  the  horizontal    ['lane,  in    which   lie   the   ^eir 


At  a  meetmg  of  the  Franklin  Institute  last  week 
there  was  a  general  discussion  on  the  subject  of 
electrolysis.  A  paper  by  J.  H.  Vail,  of  New  York 
City,  was  read  by  Dr.  Wahl,  the  secretary  of  the 
insti  ute.  This  paper  embodied  Mr.  Vail's  well- 
known  opinions  on  the  subject  of  rail  bonding, 
already  published  in  our  columns. 

Dr.  Wahl  also  read  a  few  notes  from  Professor 
Edwin  J.  Houston  and  A.  E.  Kennelly,  who  were 
unable  to  be  present.  They  took  the  ground  that 
the  current  should  either  be  prevented  from  enter- 
ing the  iron  pipes,  or,  having  entered  them,  pre- 
vented from  leaving.  Under  the  first  plan  the 
ground  system  of  the  trolley  should  be  of  low  re" 
sistance,  and  the  pipe  system  of  such  high  resis 
tnnce  that  the  amount  of  current     which    will   be 
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centers,  and  the  only  direct  dead  weight  upon  the 
axle  is  that  of  the  U  shaped  yoke,  which  is  insignif- 
icant. Thus,  not  only  is  the  loique  of  the  pinion 
against  the  gear  doubly  eased,  but  all  thrust  due 
to  irregularities  i,n  the  track  is  immediately  met 
and  cushioned  by  the  springs.  It  is  found  in  prac- 
tice that  this  method  of  susijension  combined  with 
the  fact  that  this  new  motor  has  been  reduced  to  a 


diverted  from  the  trolley  returns  to  the  pipes  wi  I 
be  small.  The  execution  of  the  second  plan  le^ 
quires  that  the  conductance  of  the  pipe  system 
shall  be  great  and  that  it  shall  be  connected  with 
the  trolley  system.  The  problem  is  a  perfectly 
definite  one,  its  limitations  are  within  engineering 
capabilities,  and  there  is  no  reason  to  fear  that  the 
bright  future  of  the  electric  railroads  will  be  marred 
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by  the  barriers  of  municipal  water  pipe  systems. 
The  subject  was  also  discussed  by  Fire  Inspector 
McDevitt,  of  the  board  of  lire  underwriters,  and 
.  by  A.  Langstaff  Johnston,  chief  engineer  of  the 
Hestonville,  Mantua  and  Fairmount  Passenger 
Railway  Company,  who  spoke  of  the  need  of  p-ir 
feet  contact  in  bonding  rail  joints  to  secure  the 
best  results.  Several  others  discussed  the  subject 
briefly  and  illustrations  of  pijies  corroded  by 
electrolytic  action  weie  thrown  upon  the  screen. 


ELECTRIC  RAILWAY  CONDUIT  SYSTEMS.  -I. 


BY   LIEUT.  P.    JAEVIS    PATTEN. 

To  merely  glance  over  the  patented  systems  for 
electric  railway  conduits  is  no  ordinary  task,  and  if 
the  examination  is  made  with  care  one  cannot 
avoid  the  conclusion  that  it  is  almost  impossible  to 
contrive  any  new  thing  in  this  line.  A  classified 
list  contains  more  than  four  hundred  patented 
systems  presenting  altogether  an  interesting  dis- 
play of  ingenuity  and  invention. 

As  in  most  fields  that  captivate  the  mind  of  the 
average  inventor  we  find  the  production  of  electric 
conduit  systems  out  of  all  proportion  to  the  demand 
for  them.  Thus  while  more  than  four  hundred 
systems  have  been  patented  and  new  ones  are 
coming  at  the  rate  of  about  two  a  week,  the  num- 
ber that  have  been  given  any  practical  develop- 
ment or  test  will  probably  not  exceed  twenty-five. 
It  may  also  be  confidently  added  that  seven-eighths 
of  the  entire  lot  are  already  dead  inventions  serv- 
ing only  to  perpetuate  the  enthusiasm  and  folly  of 
self-confiding  inventors,  of  whom  it  may  be  said  as 
a  class  that,  whenever  a  problem  arises  that  his  a 
hundred  possible  solutions,  there  will  always  be 
more  than  a  hundred  fairly  ingenious  men  who  are 
anxious  to  prove  their  solution  the  best  and  stand 
ready  and  willing  to  pay  for  the  privilege. 

In  the  early  eighties  European  engineers  looked 
to  the  storage  battery  as  a  probable  solution  of  elec- 
tric traction,  while,  in  the  mean  time,  the  overhead 
trolley  was  making  rapid  progress  in  the  United 
States  simply  becaute  it  was  evidently  cheaper 
than  any  conduit  system  could  be,  and  electric 
traction  was  wanted  even  if  the  plan  adopted  must 
be  changed  lo  another  system  at  an  early  day. 
Conduit  systems  were,  however,  by  no  means 
neglected  in  this  tentative  period.  The  Bentley- 
Knight,  Van  Depoele,  Shoit  and  a  few  others  were 
given  trial  conttmporaneously  with  early  trolley 
systems,  which,  because  of  their  greater  reliability 
in  service  and  cheaper  first  cost,  easily  won  the 
competition  for  the  time.  It  is  probable  that  the 
rapid  growth  of  cable  systems  in  the  United  States 
for  city  trafiic,  and  the  frequent  unsatisfactory 
service  they  have  given,  have  kept  inventors  plod- 
ding away  at  conduit  systems.  This  seems  appar- 
ent from  the  fact  that  by  far  the  greater  number 
of  earlier  systems  were  designed  and  planned  with 
a  view  to  being  substituted  for  the  cable,  most  of 
them  showing  similar  conduit  arrangements,  with 
a  slot  at  the  middle  of  the  track  to  admit  a  trolley 
carrier  dependent  from  the  car. 

A  few  such  systems  may  come  into  use  where  a 
conduit  system  of  electric  road  is  substituted  for  a 
cable,  but  more  improved  systems  that  do  not  re- 
quire a  slot  along  the  track  offer  superior  advan- 
tages, and  will  doubtless  have  the  preference  where 
a  new  road  is  to  be  built.  Furthermore  in  consid- 
ering the  future  of  conduit  systems  for  electric 
roads  it  seems  a  safe  prediction,  for  the  next  decade 
at  least,  that  they  will  be  confined  to  city  roads,  be- 
cause the  overhead  trolley,  having  shown  itself 
much  cheaper  in  first  cost  and  fairly  efficient  in 
service,  is  not  seriously  objectionable  on  suburban 
or  country  roads,  and  will  therefore  doubtless  hold 
this  field  for  some  time  to  come. 

In  Earope  few  conduit  systems  have  been  put  to 
the  test  of  practice,  whereas  American  enterprise 
has  ventured  upon  the  trial  of  many.  The  same  may 
be  remarked  in  passing  of  the  storage  battery  sys- 
tems of  traction  upon  which  millions  have  been 
vainly  spent  in  the  United  States. 

The  Siemens  company,  of  Berlin,  however,  laid 
down  a  very  simple  conduit  system  under  the  best 
possible  crrditions  and  has  kept  it  running,  it  is 


stated,  at  a  profit  to  its  owners  and  with  general  sat- 
isfaction of  the  public  for  five  or  six  years.  This 
is  the  celebrated  Budapest  electric  conduit  system, 
celebrated,  however,  because  it  is  the  only  attempt 
thus  far  made  that  has  been  maintained  in  con- 
tinuous operation  for  any  extended  time. 

The  conditions  under  which  this  road  is  oper- 
ated are  exceptionally  good.  The  surface  of  the 
city  is  nearly  flat,  grades  are  nowhere  severe,  and 
yet  the  drainage  is  so  good  that  there  is  little  lia- 
bility of  the  conduits  becoming  filled  with  water, 
as  the  rainfall  is  moderate  and  snow  is  never  a 
serious  obstacle.     Such   conditions  would  seldom 


where,  through  suitable  contacts,  a  traveling  shoe 
hung  from  the  car  takes  the  current.  A  typical 
system  of  this  very  large  class  is  the  Short  system, 
Fig.  2,  which  in  various  forms  and  under  other 
names  has  received  quite  a  number  of  practical 
tests  in  this  country. 

The  two  mains  placed  in  the  conduit  as  before 
are  insulated  throughout  their  entire  length,  that 
is  to  say,  nothing  laid  across  the  mains  as  at  K,  K, 
Fig.  3,  can  short-circuit  them.  At  points  four  or 
six  feet  apart  on  each  main,  exposed  contact  points 
S',  S-,  S'-',  etc.,  are  placed  and  these  are  alternated 
in  position,  so  that  those  from  the  opposite  mams 


FIG.    2. 


be  found  in  large  American  cities.  Perhaps  the 
best  in  most  respects  is  Washing  Son,  where  a  sys- 
tem similar  to  that  in  Budapest,  known  here  as 
the  Love  system,  is  being  tried.  It  has  also  been 
working  recently  in  Chicago. 

It  is  selected  for  description  here  because  it  is  a 
type  of  the  oldest  and  simplest  of  all  conduit  sys- 
tems and  is  a  fair  representative  of  a  very  large 
class.  Its  general  features  are  shown  in  Fig.  1, 
and  consist  simply  of  a  continuous  iron  conduit 
connected  in  short  sections  along  the  middle  of 
the  roadway.  There  is  a  slot  along  the  middle  to 
admit  the  trolley  arms,   of  which  there  are  two. 


The  edges  of  the  slot  are  turned  down  some  dis- 
tance to  protect  the  feed  wires  D,  D  from  contact 
with  extraneous  matter  or  with  each  other.  These 
feed  wires,  in  contact  with  which  the  trolleys  run, 
are  bare  throughout  their  entire  length,  being 
suspended  or  hung  along  a  niche  in  the  toji  of  the 
conduit  box,  one  on  each  side.  There  they  are 
fairly  well  protected  unless  the  conduit  box  be- 
comes filled  with  water,  snow  or  mud. 

This  system  evidently   is   nothing   more  than  a 
two-wire  trolley  system  with  the  wires  placed  in  a 


will  not  be  near  each  other,  but  as  far  apart  as 
possible,  riie  car  carries  a  traveling  shoe,  OO, 
having  two  connecting  or  conducting  sides,  one 
pressing  against  the  contact  points  of  each  main, 
and  made  long  enough  to  be  always  in  contact 
with  one  or  two  such  contact  points  on  each  main, 
thus  insuring  a  fairly  certain  and  continuous  con- 
tact with  the  two  main  conductors  which  them- 
selves are  not  exposed  throughout  their  length,  but 
only  at  the  contact  points  and  over  the  live  por- 
tion of  (he  shoe  surface.  This  seems  to  be  a 
marked  advance  in  tlie  way  of  protecting  the  feed- 
er mains,  but  if  water  should  rise  to  a  level  above 
the  shoe  there  would  be  a  leak  as  before  ;  the  ef- 
fects, however,  could  not  be  so  disastrous  as  if  the 
entire  conductor  surfaces  were  exposed.  Speak- 
ing of  this  system  in  general  terms  and  as  a  class, 
it  has  met  with  considerable  success  in  the  trials 
that  have  been  given  it.  The  system  shown  in 
operation  at  Coney  Island,  New  York,  about  ayear 
ago,  and  which  attracted  considerable  attention  at 
the  time  because  of  the  severe  tests  to  which  it  was 
exposed  by  flooding  the  conduit  with  mud  and 
water  for  a  considerable  distance,  was  a  system  of 
this  general  type,  and  the  reports  of  experts  state 
that  the  current  loss  under  the  unusually  severe 
conditions  of  trial  given  was  not  great. 

There  is  great  variety  of  what  for  convenience  I 
will  refer  to  as  the  shoe  system  just  described 
The  plan  illustrated  in  Fig.  2  is  only  typical  of  the 
lot.  It  is  easy  to  see  that  ingenuity  can  be  dis" 
played  in  properly  devising  the  contacts  from 
which  the  sliding  shoe  takes  current  from  the 
mains.  More  recentsystems  of  this  class  use  seated 
cast   iron   boxes,   placed   at   intervals  around    the 


FIG.    3. 


trough  underground.  In  respect  to  the  protection 
afforded  the  underground  wires  it  may  therefore  be 
regarded  as  the  crudest  of  all  systems,  and  its  con- 
tinuous working  for  years  at  Budapest  should  be 
ample  evidence  of  the  feasibility  and  operative- 
ness  of  any  system  that  better  protects  its  feed 
wires,  and  is  equally  good  in  other  respects.-  It 
will  be  obierved  that  as  two  wires  are  used  in  this 
system,  for  "go  and  come"  leads,  there  is  no  earth 
connection  as  when  a  return  rail  is  used,  so  the 
only  danger  to  the  system  seems  to  lie  in  the  possi- 
bility of  the  conduit  becoming  filled  with  water, 
which  would  short-circuit  the  two  main  feed  wires. 
This  is  the  serious  objection  to  any  .system  of  the 
Love  type.  Early  systems  show  attempts  to  avoid 
this,  and  in  a  very  large  class  we  find  the  main 
onductors     exposed  only    at  occai-ional    points 


main  conductor,  having  a  hinged  nrm  that  pro- 
jects out  through  one  side  of  the  box,  and  %vliich 
carries  at  its  outer  end  a  bare  copper  point,  or 
roller,  against  which  the  contact-making  shoe 
slides,  while  inside  the  box  are  contact-making 
brushes  that  bear  on  the  exposed  conductor  when 
the  arm  is  turned  to  one  side  or  the  other  by  a  car 
shoe  moving  in  either  direction.  This  is  a  general 
description  of  the  plan  used  at  the  Coney  Island 
tests.  The  chief  difficulties  were  in  keeping  the 
boxes  tight,  and  preventing  sparking  of  the  brushes 
inside  the  boxes,  which  in  time  would  de-troy  the 
con'acts.  The  Kintner  system,  the  general  feat- 
ures of  vvhicli  are  shown  in  Fig.  3,  is  of  this  sr»me 
type,  and  serves  well  to  illustrate  this  class  of  sys- 
tems using  sealed  contact-making  boxes  with  rock- 
ing arm  contacts,   such  as  that  used  at  Conev 
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Island,  and  which  was  probably  given  as  thorough 
a  test  as  any  system  yet  tried. 

If  it  be  remembered  that  the  Kintner  system 
shown  in  Fig.  3  uses  only  one  feeder  main  and  a 
return  rail  instead  of  two  feeder  mains  aa  was  used 
at  Coney  Island,  it  may  be  taken  as  a  fair  repre- 
sentation of  the  general  features  of  the  latter  as 
last  constructed.  In  the  figure  Cj  is  the  main 
conductor;  B,B  are  closed  boxes  placed  at  inter- 
vals of  three  or  four  feet  and  when  two  mains  are 
used  they  are  interspaced.  The  rocking  arm  i  of 
the  right-hand  box  is  3hown  tilted  by  the  shoe  s, 
which  in  riding  over  it  throws  the  brush  inside 
the  box  into  contact  with  the  main.  The  shoe 
must  be  long  enough  to  strike  one  rocking  arm 
before  it  leaves  the  other.  It  will  be  observed  that 
the  arm  t  of  the  left  hand-box  B  is  not  tilted  and 
has  therefore  no  connection  with  the  main.  In  the 
Coney  Island  system  the  rocking  arms  were  in  a 
horizontal  instead  of  a  vertical  plane  and  spaced  at 
such  short  intervals  tiiat  the  shoe  would  always  be 
in  contact  with  two  or  more  on  each  main.  The 
Bentley-Knight  systeras,as  well  as  the  Van  Depoele, 
of  which  there  were  a  dozen  or  more,  all  come 
under  the  two  classes  referred  to  above  and  re- 
quire no  detailed  description.  In  fact  these  two 
earlier  types  have  been  models  for  four-fifths  of 
all  the  systems  yet  contrived. 

{To  be  Continued.) 


ELECTKIC  RAILWAY  MOTORS  :  THEIR  CON- 
STRUCTION AND   OPERATION. 


BY  NELSON   W.  PEEET. 
( Twenty-fifth  Article.) 

(f)  Examine  the  brushes  of  the  motors  lo  see  that 
they  are  not  broken,  and  that  they  make  good 
contact. 

26.  In  case  current  is  shut  off  at  station  for  any 
reason  while  the  car  is  running,  bring  controller  to 
"  off"  position  immediately.  Then  turn  on  light 
circuit,  and  wait  until  the  lamps  light  up;  when 
they  have  reached  their  usual  brilliancy,  but  not 
before,  start  the  car.  The  reason  for  this  precau- 
tion is  that  should  you  turn  the  controller  far 
enough  to  start  the  car  before  the  full  current  was 
on  there  would  be  little  or  no  counter  electromotive 
force  generated  to  keep  back  the  lush  of  current 
when  it  did  come,  and  your  armature  might  be  in- 
jured either  by  heat  or  by  the  sudden  jerk  that 
would  result. 

87.  In  case  the  brakes  of  a  car  fail  to  operate, 
theie  are  two  methods  of  stopping  the  car   by  the 
use  of  the  motors.    The  first  consists  in   reversing  ■ 
the  direction  of  the  current  in  the  motor  fields  as 
follows: 

(a)  See  that  the  controlling  handle  is  at  "  off." 

(b)  Reverse  the  reversing  switch. 

(c)  Throw  the  controlling  handle  around  to  the 
first  or  second  notch— never  beyond  the  third 
notch,  unless  the  fuse  blows;  in  that  case  (Westing- 
house)  move  the  handle  around  to  the  last  notch 
and  leave  it  there.  This  converts  the  motor  into  a 
generator  and  it  will  come  to  a  stop  if  on  level,  or 
if  on  a  grade  will  slacken  up.  In  other  makes 
(Short)  the  simple  pulling  over  of  the  reversing 
lever  after  the  controlling  lever  is  turned  to  "off" 
will  accomplish  the  same  thing. 

The  second  method  will  operate  successfully 
whether  the  trolley  is  off  or  on  the  wire.  It  is  as 
follows : 

(a)  Place  controlling  handle  at  "off." 

(b)  Throw  canopy  switch  lo  "  off." 

(c)  Reverse  the  reversing  switch. 

(d)  (Westinghouse.)  Throw  controller  handle 
around  to  last  notch  and  leave  it  there  until  the 
car  stops.  The  step  (c)  converts  Short  motors  into 
generators.  The  additional  step  (d)  is  required  in 
Westinghouse  motors. 

When  cars  are  lunning  away  down  hill  the 
method  of  short-circuiting  the  motors  on  them- 
selves and  thereby  converting  them  into  generators 
is  recommended  as  a  last  resort. 

28.  In  case  a  motor  bucks  or  flashes,  examine 
brushholders,  and  if  they  are  covered  with  dirt  or 
mud,  open  canopy  switch  and  clean  them.  A 
Joose  joint  in  the  circuit  between  the  brushes  and 


the  field  will  almost  invariably  produce  flashing! 
trace  circuit  carefully  and  find  it.  See  that  the 
spring  is  tight  and  that  there  is  no  dirt  coating  on 
the  bearing  surface  of  the  brush. 

29.  If  the  trouble  is  not  found  with  the  brush- 
holder,  and  motor  has  a  peculiar  smell  like  burned 
rubber  or  shellac,  wait  for  the  next  car  to  push 
her  in. 

30.  Motormen  should  always  have  a  wrench  on 
car  to  tighten  up  a  loose  nut,  and  should  be  con- 
stantly on  the  lookout  for  troubles  of  this  kind. 

31.  Always  report  to  inspector  any  trouble  with 
track,  such  as  "dead  "  rail,  or  of  trolley  wire,  such 
as  break  of  line  or  insulator,  etc.,  and  any  unusual 
noises  of  motors,  having  first,  however,  endeavored 
to  account  for  these  latter  yourself. 

33.  When  you  desire  to  run  at  slower  speed  and 
controller  is  full  on,  it  is  usually  considered  better 
to  first  pull  it  clear  back  to  starting  point  and  then 
back  to  position  you  think  will  give  the  desired 
speed. 

33.  Never  pull  reversing  lever  over  while  con- 
troller is  on.  If  you  do  you  are  likely  to  blow  the 
fuse  or  burn  <ip  the  motor,  in  either  case  losing 
control  of  your  car. 

34.  If  in  running  along  you  feel  the  car  sud- 
denly let  up,  throw  controller  off  and  ascertain  the 
cause  if  you  can.  It  may  be  the  trolley  is  off,  pass- 
ing a  trolley  break,  a  fuse  blown  or  current  cut 
off  at  the  power-house. 

3i5.  If  you  do  not  find  any  trouble,  try  to  start 
again.  If  the  car  does  not  move,  proceed  as  di- 
rected under  such  circumstances. 

36.  Do  not  run  over  sticks,  wire  or  other  ob- 
structions on  the  track,  as  they  are  liable  to  get 
entangled  iu  the  motor.  Get  down  and  remove 
them. 

37.  It  paving  blocks  or  other  projections  stick 
out  above  the  pavement,  slow  up  and  be  sure  the 
motor  will  pass  over  without  touching  before  at- 
tempting to  pass.  Of  course  you  will  remove  the 
obstruction,  if  possible. 

38.  In  case  of  the  repeated  blowing  of  the  fuse 
without  apparent  cause,  pull  down  your  trolley 
and  wait  to  be  pushed  in. 

39.  The  proper  handling  of  the  car  on  a  curve  is 
perhaps  the  most  ditficult  task  that  the  new  mo- 
torman  has  to  learn.  A  good  rule  is  the  following: 
In  approaching  a  curve  cut  off  your  controller,  and 
bring  the  car  down  to  a  slow  walk  before  entering, 
and  have  your  brake  in  hand,  but  free,  unless  it 
be  down  grade.  This  will  let  the  car  run  into  the 
curve  easily  and  without  shock.  As  soon  as  you 
feel  that  the  car  is  fairly  on  the  curve,  apply  suf- 
ficient current  to  carry  the  car  around  the  curve 
at  about  the  same  rate  of  speed,  cutting  itoff  again 
just  before  leaving  the  curve.  This  will  allow  the 
car  to  take  the  tSjUgent  with  the  least  possible 
shock. 

Always  bear  in  mind  that  anything  that  causes 
the  car  to  jerk  is  wrong. 

40.  If  your  car  leaves  the  track  do  not  attempt 
to  run  her  back  with  the  current  until  you  are 
sure  she  can  roll  freely  without  jamming.  Move- 
ment of  the  switch  when  the  wheels  cannot  turn, 
or  are  not  turning  freely,  is  likely  to  cause 
trouble  both  with  the  motor  and  with  the  switch. 

41.  Avoid  carelessness.  Dj  not  allow  any 
metal,  viz.,  your  oil  can,  etc.,  to  touch  brass 
screws  on  motor  boards  unless  the  trolley  is  off  the 
wire.  Do  not  handle  the  screws  unless  the  trolley 
is  off  or  your  person  touches  nothing  but  dry 
wood. 

42.  When  examining  the  motor  while  the  car  is 
in  motion,  face  the  rear  of  the  car  or  so  place 
yourself  that  any  jerk  as  in  sudden  stopping  will 
not  pitch  you  into  the  machinery. 

43.  Whenever  the  trolley  leaves  the  wire  the 
conductor  should  signal  the  motorman  to  stop, 
and  then,  after  replacing  the  trolley,  he  should 
signal  to  go  ahead.  The  motorman  should  bring 
controller  to  "off"  position  as  soon  as  the  trolley 
jams  and  keep  it  there  until  the  conductor  signals 
to  proceed. 

44.  If  you  not  ce  any  loose  motion  about  the 
trolley,  or  if  it  leaves  the  line  frequently,  or  if,  when 
running  fast  oil  a  straight  track  there  is  any  flash. 


ing  between  the  trolley   and  the   wire,  report  the 
same  at  once. 

45.  Remember  that  the  trolley  wheels  need 
oiling.  This  should  be  done  as  often  as  necessary. 
The  oil,  especially  in  cold  weather,  should  be  of  a 
quality  that  will  not  become  gummy  or  sticky. 

46.  Watch  your  track  joints  when  going  toward 
a  station.  It  there  is  sparking  ahead  of  you  at  the 
joints  the  rail  connections  are  broken.  If  the  car 
suddenly  gathers  speed  after  passing  any  point,  or 
if  when  the  lights  are  on  they  become  very  dim 
and  then  suddenly  brighten  up,  a  broken  or  loose 
track  connection  is  also  indicated.  Report  the  fact 
and  place  promptly. 

47.  Observe  carefully  whether  the  car  takes  her 
natural  speed  for  all  positions  of  the  switch,  and  if 
not,  report  trouble,  or,  betttr  still,  find,  it  yourself 
and  correct  if  possible. 

48.  If  motor  or  car  seems  to  work  hard,  feel  of 
bearings;  if  one  or  more  are  hot,  apply  oil  and 
watch  frequently;  if  heat  increases,  the  car  should 
be  run  in  and  inspected. 

49.  It  journals  squeak  it  means  that  they  are 
running  dry  and  require  oil. 

50.  When  storing  your  car  in  the  house  for  the 
night,  rernove  the  trolley  from  the  wire,  cut  out 
the  safety  switch,  turn  the  reverse  lever  so  that 
the  car  will  be  ready  to  run  out.  Take  off  the 
levers  and  place  them  on  the  hook  in  the  office  pro- 
vided for  them  and  marked  by  the  number  of  the 
car. 


DESTRUCTIVE   ACTION    OF    ELECTRIC 
CURRENTS  ON  WATER  PIPES. 


At  the  recent  meeting  of  the  New  England 
Water-Works  Association  a  paper  on  the  above 
subject  was  contributed  by  Messrs.  Chas.  A.  Sl;one 
and  Howard  C.  Forbes,  anil  read  by  the  latter. 
So  much  attention  has  lately  been  given  to  elec- 
trolytic action  that  premature  corrosion  of  water 
pipes  from  any  cause  is  likely  to  be  attributed  to 
electricity.  Ordinary  rusting  does  not  take  place 
at  a  uniform  rate,  varying,  for  instance,  with  the 
character  of  the  soil,  but  often  natural  corrosion  is 
hastened  by  the  action  of  electric  currents. 

Experiments  are  now  being  made  by  the  authors, 
at  the  request  of  Mr.  Wm.  Jackson.  M.  Am.  Soc 
C.  E  ,  City  Engineer  of  Boston,  to  find  a  method 
of  distinguishing  between  electiolytic  and  natural 
corrosion. 

The  various  methods  proposed  to  prevent  electrol- 
ysis may  be  classed  under  three  heads,  as  follows: 
(1)  Complete  remedies,  such  as  the  double  trolley 
and  storage  battery  systems,  complete  insulation 
of  the  pipes  and  possibly  the  alternating  system. 
For  the  present  the  first  three  systems  are  consid- 
ered as  in  themselves  impracticable,  and  it  is  yet 
too  early  to  pronounce  upon  the  latter.  (2)  Partial 
remedies,  such  as  very  heavy  return  wires  from 
the  tracks  to  the  power  station,  with  good  bonds 
between  the  rails;  also  returns  from  sections  of 
track  every  500  feet  along  the  route;  but  this  can 
never  entirely  do  away  with  the  difficulty  ;  the 
three-wire  system,  regarding  which  little  is  ac- 
tually known  and  which  is  not  as  yet  promising; 
insulation  of  tracks,  which,  as  indicated,  only 
tends  to  reduce  the  injury.  (3)  Schemes  which  are 
useless,  as  connections  from  the  tracks  to  the 
pipes,  bringing  the  pipes  to  uniform  potential  and 
reversing  the  current  at  frequent  intervals. 

In  addition  to  the  above  methods  the  connection 
of  the  pipes  to  the  negative  plate  at  the  power  sta- 
tion has  been  tried  several  times  and  with  bene- 
ficial results.  The  problem  here  is  to  get  tlie  cur- 
rant through  the  joints  in  the  pipe  without  injur- 
ing the  latter. 

At  the  opening  of  the  discussion  of  the  paper  on 
electrolysis  Mr.  I.  H.  Farnham  was  called  upon. 
He  described  a  simple  method  of  testing  for  corro- 
sion by  electricity,  consisting  of  placing  two  short 
pieces  of  pipe  near  a  pipe  in  the  distributing  sys- 
tem at  the  suspected  point  and  connecting  one  of 
the  pieces  with  the  main  pipe.  If  corrosion  was 
afterward  shown  in  the  connected  pipe,  but  not  in 
the  unconnected,  the  conclusion  is  obvious.  If  pipes 
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could  be  made  to  carry  current  without  a  ohangs 
in  the  resistance  caused  by  poor  joints,  etc.,  it 
would  be  possible  by  making  proper  connections 
with  the  water  mains  near  the  power  station  to 
prevent  corrosion. 

In  most  cities,  Mr.  Farnliam  stated,  the  trolley 
wire  is  positive  and  the  danger  district  is  then  near 
the  power  station ,  and  the  current  can  be  conducted 
to  the  station  by  wiring.  With  a  negative  trolley 
wire  the  danger  district  would  be  at  the  extreme 
end  of  the  railway.  Copper  bands  can  be  used  to 
diminish  the  resistance  at  poor  joints. 

Mr.  Geo.  E.  Winslow  thought  that  the  storage 
battery  system  was  less  likely  to  give  trouble  than 
the  double  trolley. 

Mr.  Sparks  said  that  in  1890  a  12-inch  main  was 
laid  from  a  pumping  station  at  Veazie,  Me.,  across 
the  river  to  Brewer.  Water  and  electric  railway 
plants  were  run  by  the  same  company,  and  the  re- 
turn was  made  by  connecting  with  hydrants.  After 
a  few  months  of  use  the  submerged  main  broke  in 
35  feet  of  water.  It  was  repaired,  but  broke  again 
after  a  few  months,  and  later  still  again.  The 
broken  pipe  was  so  badly  decayed  that  a  ring 
nearly  around  it  could  easily  be  broken  out  with  a 
hammer.  A  new  main  was  laid  and  about  the 
same  time  seven  strands  of  No.  6  copper  wire  were 
carried  beneath  the  liver  and  connected  with  the 
pipe  at  each  end.  Since  this  was  done  there  has 
been  no  trouble. 


THE  GIBBS  SNAP  SWITCH. 


CAED      ELECTRIC     COMPANY'S      RAILWAY 
APPARATUS. 


The  accompanying  illustration  represents  a  new 
switch,  designed  to  make  and  break  500vblt  cir- 
cuits. It  is  particularly  adapted  for  electric  railway 
currents,  and  is  the  only  snap  switch  in  the  market, 
it  is  stated,  that  can  be  successfully  used  for  this 
purpose.  The  break  is  IJ  inches  long,  or  about 
i  inch  longer  than  has  ever  been  obtained  in   snap 


The  railway  apparatus  built  by  the  Card  Elec- 
tric    Company,      of      Mansfield,      O.,    recently 


The    Gibbs    Snap    Switch. 

switches  before.  It  will  be  known  in  the  market 
as  the  Gibbs  3-ampere  oOO-voIt  switch,  and  it  is 
manufaciured  by  the  Perkins  Electric  Switch  Mfg. 
Co.,  Hartford.  Conn.  The  western  office  is  in 
charge  of  G.  W.  Conover,  formerly  purchasing 
agent  for  the  late  Ansonia  Electric  Company,  and 
the  office  is  located  at  1,.536  Monadnock  Block 


Mr.  Beecher  listened  to  the  request,  thought  a  mo- 
ment and  said,  '  How  about  the  other  fellow  J'  He 
then  gave  one  of  his  characteristic  talks  about  our 
proneness  to  think  of  ourselves  and  not  of  the 
other  fellow.  In  this  matter  of  the  speed  of  the 
trolley  cars  every  one  seems  to  be  thinking  of  the 
victims  cf  accidents  and  of  the  rai  road  company, 
but  no  one  pays  any  attention  to  the  other  fellow 
who  rides  in  the  cars.  The  change  of  motive  power 
very  naturally  resulted  in  a  large  number  of  acci- 
dents, but  there  is  no  evidence  that  tliey  have  been 
caused  by  the  speed  of  the  cars.  In  fact  it  is  a 
question  whether  the  wholesale  dread  of  a  rapidly 
moving  car  is  not  an  element  of  safety.  But  aside 
from  the  question  of  safety  to  pedestrians  the  time 
and  convenience  of  the  passengers  in  the  cars 
should  be  considered.  Five  minutes  saved  each 
day  m  a  run  of  two  miles  would  mean  to  a  busi- 
ness man  an  hour  each  week,  or  52  hours  in  the 
year,  or  SIX  days  of  eight  hours  each,  or  pretty 
nearly  the  time  of  the  average  vacation  of  the 
clerk  or  business  man.  People  must  learn  to  keep 
out  of  the  way  of  the  cars.  There  is  no  reason 
why  thousands  of  people  should  be  delayed  solely 
because  a  few  careless  people  will  not  take  care  of 
themselves  or  their  children.  What  aggravates 
me  beyond  endurance  is  the  way  passengers  grum- 
ble at  the  slowness  of  the  trolley  cars  and  at  the 
same  time  curse  the  company  for  accidents  which 
it  is  claimed  result  from  fast  running.  The  man 
who  is  walking  never  thinks  of  the  other  fellow  in 
the  car  and  the  fellow  in  the  car  is  transformed 
the  moment  his  feet  strike  terra  firma.  As  a  mat- 
ter of  fact,  notwithstanding  all  the  accidents  and 
delays,  the  trolley  cars  have  done  more  for  Brook- 
lyn than  all  other  public  improvements  since  the 
opening  of  the  bridge." 


PORTABLE  RECORDING  WATTMETER. 


The  latest  development  in  the  electrical  meter 
line  is  the  new  Thomson  portable  recording  watt- 
meter, which,  indentical  in  general  character  with 
the  standard  meter  of  that  type,  is  constructed  with 
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THOMSON    PORTABLE    WATTMETER. 


described  in  our  columns,  is  said  to  be  attracting 
considerable  attention  from  prospective  purchasers. 
The  controlling  stand  has  been  well  received  on 
account  of  its  simplicity.  On  a  central  shaft  are 
placed  eight  cams,  insulated  by  hard  rubber  tub- 
ing and  held  in  place  by  hard  rubber  pins.  Oppo- 
site each  cam  is  a  switch  fastened  by  a  bracket  to 
the  back,  near  the  shaft.  Each  switch  is  pn  vided 
with  contact  pieces  to  engage  with  clips  on  binding 
blocks  fastened  to  the  back.  It  will  be  seen, 
therefore,  that  the  controller  consists  simply  of  a 
series  of  break  switches,  doing  away  entirely  with 
all  the  sliding  contacts. 

Card  motors  have  been  in  operation  for  some 
months  in  Fiemont  and  MansSeld,  O.,  where  they 
are  reported  lo  have  given  entire  satisfaction. 


where  a  large  stock  of  Perkins  specialties  is  carried, 
and  any  orders  received  will  be  promptly  attended 
to. 


HOW  ABOUT  THE  OTHER  FELLOW? 


Under  the  above  heading  the  Brooklyn  Eagle 
prints  a  communication  from  J.  H.  Griffiths,  of 
Brooklyn,  that  is  worth  reproducing  as  it  gives  the 
views  of  a  citizen  who  thinks  that  the  electric  car 
is  a  much  abused  jjublic  servant.  The  letter  is  as 
follows: 

"At  a  Friday  evening  prayer  meeting  in  Ply- 
mouth church  several  years  ago,  a  gentleman  arose 
and  desired  Mr.  Beecher  and  the  brethren  to  thank 
the  Lord  for  a  marvelous  escape  he  had  just  had. 
A  large  block  of  stone  had  fallen  from  the  roof  of 
a  building  and  struck  down  a  man  at  his  side. 


special  provision  for  transportation  from  place  to 
place,  and  is  intended  for  use  in  points  where  it 
may  be  exposed  to  jarring  and  rough  shaking. 
While  it  may  of  course,  be  used  for  any  and  all 
classes  of  testing  work  in  which  a  portable  record- 
ing meter  is  requisite,  its  special  use  is  for  the  test- 
ing of  street  car  work  and  in  this  field  it  will  be 
found  most  valuable. 

The  meter  is  mounted  on  a  skeleton  frame 
suspended  between  strong  elastic  rubber  nettings 
within  the  case.  Deterimental  shocks  and  vibra- 
tions become  absorbed  in  these  nettings,  and  no 
interference  with  the  movement  of  the  meter 
occurs.  Its  accuracy  is  unaffected  even  when 
placed  on  the  floor  of  a  rapidly  moving  car.  The 
meter  is  mounted   in  'a  handsome  polished  wood 
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case.  The  35  ampere  size  will  be  found  the  most 
suitable  for  general  car  testing,  it  will  stand  and 
accurately  record  extreme  overloads  for  short  in- 
tervals. 

This  meter  is  the  result  of  long  and  careful  ex- 
periment on  the  part  of  the  General  Electric 
Company,  and  is  not  to  be  confounded  with  the 
rigidly  mounted  and  bulky  portable  meters, 
formerly  used  for  car  testing  in  default  of  a 
superior  device.  This  meter  is  the  only  portable 
recording  wattmeter  on  the  market,  and  is  tte 
outcome  of  an  important  demand  from  the  street 
car  companies  tor  a  meter  which  would  enable 
them  to  check  the  efficiency  of  every  car  equip- 
ment, and  the  average  number  of  horse  power 
hours  needed  to  lake  any  car  over  any  route  of 
their  systems.  They  are  manufactured  in  the 
following  sizes:  Three  amperes,  11  H.  p.;  15 
amperes,  7J  H.  P.;  35  amperes,  15  H.  P.;  50 amperes, 
30  H.  r. ;  all  for  500  volt  circuits.  They  can  also  be 
made  for  any  other  voltage  according  to  order. 


COMMENTS  AND  VIEWS  OF  CONTEltt- 
PORAEIES. 


Caution  m  Operating  Cars. — It  is  at  this  sea- 
son, remembering  these  things,  that  the  motoiman 
should  run  with  especial  care,  particularly  at  the 
crossmas,  never  exceeding  the  speed  permitted  by 
law.  The  screets  are  now  thronged  and  foot  pass- 
engers apt  to  be  careless,  having  become  so  accus- 
tomed to  the  cable  and  electric  cars,  and  the  duty 
devolving  upon  those  who  run  these  vehicles  is 
particularly  stringent.  To  cause  the  loss  of  a 
human  life,  even  where  the  act  was  involuntary 
and  unavoidable,  is  a  distressing  thought,  likely  to 
cloud  the  whole  future.  Many  of  the  motortnen 
are  parents  themselves,  and  would  be  the  last  per- 
sons in  ihe  world  to  willfully  injure  the  little  ones 
playing  in  the  streets.  Especial  vigilance  during 
the  summer  is,  therefore,  necessai-y. — Baltimore 
News. 

Fkndee  Question. — What  the  public  wants  is  a 
car  fender  tnat  will  save  life.  No  one  hopes  that 
they  will  receive  a  fender  that  will  prevent  injury 
absolutely.  This  is  a  case  where  what  is  to  be  done 
were  best  done  quickly.  If  everybody's  opinion 
is  to  be  consulted  the  commission  will  be  in  the 
predicament  of  the  farmer,  his  f-on  and  the  donkey 
in  thp  fable,  and  the3'  will  please  nobody. — Balfi- 
viore  (Md.)  World. 

Blockades  op  Cars  by  Parades.  — Thpre  is  no 
especial  sisnificauce  in  a  streec  car  delaying  a  pro- 
cession for  the  short  space  of  time  it  takes  for  it  to 
cross  a  street.  There  may  be  much  significance  in 
delaying  street  cars  for  the  period  of  tune  it  takes 
a  lung  luneral  procession  to  pass  a  given  poini. 
In  life  all  citizens  are  required  to  defer  to  the 
i-ights  of  each  other  and  of  the  public.  There  is 
DO  reason  why  in  death  a  larger  liberty  or  license 
in  this  respect  should  be  enjoyed.  It  is  a  mistaken 
theory  of  respect  that  has  impelled  the  vipw  that 
the  business  of  a  great  public  should  be  conditioned 
on  the  slow  inovemenls  of  a  funeral  cortege.  The 
ch  sing  of  a  great  avenue  of  trade  to  any  one  en- 
titled to  its  use  for  any  length  of  time  in  order  thai 
it  may  he  monopolized  for  exclusive  privileges  of 
any  person,  living  or  dead,  should  be  frowned 
upon  — Milan ukei;  A'ch-s. 

Open  and  Closed  Cars. — With  frequent  cbangi  s 
in  tenipenuure  and  occasional  siuldeu  showers, 
people  not  in  robust,  health  and  delicate  women 
and  children  neeil  the  prot'  etion  of  a  closed  car. 
Even  in  the  mildest  weather  there  may  be  danger 
in  open  cars  for  some  classes  of  passengers.  The 
heal  IS  never  so  great  but  that  a  closed  car,  if  there 
is  one  on  the  train,  has  its  proportion  of  passen- 
gers.—C'/hVm^o  Herald. 

Vestiuui^es.— The  last  Minnesota  legislature  en- 
acted a  law  requiring  street  railway  companies  to 
vestibule  their  cars  in  winter,  and  the  Supreme 
Court  has  declared  the  law  constitutional.  This 
law  is  in  the  interest  of  simple  humanity.  The 
motorrnan  must  stand  in  one  place  and  practically 
in  one  position  all  the  working  day,  wliich  means 
for  hirn  12  to  14  hours.  For  his  arduous  'abors  and 
theimmeu!-e  responsibility  for  human  life  place<l 
upon  him  he  is  never  too  well  and  rarely  adequate- 
ly paid.  The  requirements  of  vestibules  to  pio- 
tect  him  from  the  elements  is  the  least  that  can  be 
done  for  him. — fndianapolis  Sentinel. 

Compeient  ENOiNEtJRs  NEEDED.— There  are 
plenty  of  good  street  railway  motors,  but  there 
are  very  few  roads  where  tiie  i-mployment  ot  a 
Btair  of  competent  engineers  would  not  be  at- 
tended with  large  a-dvinga.—I'Jleetrical  Knyinecr. 

Good  FKNDEits  or  Slower  Speed.— If  there  are 
no  good  fenders,  the  only  other  remedy  is  a 
mateiial  lessening  of  the  speed  of  cars.  The 
frequent  losi  of  life  cannot  and  will   not   be   toler- 


ated by  the  people.  The  benefits  of  rapid  transit 
may  be  great,  but  they  have  been  earned  at  an 
enormous  cost. — Baltimore  Herald. 

Demand  for  Iron. — And  when  the  increased  de- 
mand for  electric  appliances  comes — particularly 
tor  electric  railroad  building  in  streets  and  between 
towns— there  will  be  so  much  added  to  the  call  for 
iron  and  steel.  With  the  passing  of  steam  railroad 
demand,  as  an  influential  factor  in  the  market, 
electric  roads  and  electric  power  appliances  of  all 
descriptions  are  becoming  more  and  more  an  index 
of  the  iron  trade.  The  iron  ore  interest  had  begun 
to  look  to  the  expansion  of  electrical  industries 
that  has  gone  on  so  rapidly  in  the  past  few  year.s, 
to  absorb  the  increasing  output  of  ores.  That  was 
before  the  depression  had  confounded  all  calcula- 
tions. But  whenever  the  reaction  comes,  it  is  plain 
that  electrical  equipment  manufacturers  will  be 
among  the  leaders  on  the  up-grade. — Iron  Trade 
Review. 


NEW    ENGLAND    NOTES. 


{Frotn  Our  Special  Boston  Correspondent.) 

Mr.  Van  Choate,  whose  name  is  familiar  in 
e'ectrical  circles,  is  again  coming  to  the  front  with 
his  system  of  electric  lighting  and  poA'er.  A  com- 
pany has  been  incorporated  under  the  laws  of  the 
State  of  Maine  as  the  \  an  Choate  Electric  Com- 
pany, having  a  capital  ot  $6,000,000.  Land  has 
been  secured  and  plans  fully  prepared  for  an  ex- 
tensive factory  at  Foxboro,  Mass.,  some  30  miles 
from  Boston,  on  the  Providence  line,  vpbere  there 
is  an  important  junction  of  several  railways,  so 
that  transportation  facilities  are  very  good.  Several 
wealthy  capitalists  have  become  interested  in  the 
company,  and  it  is  intended,  when  the  factory  is 
completed  and  equipped,  to  manufacture  both  elec- 
tric lighting  and  railway  apparatus. 

West  End  Traffic. — Daring  the  excessively  hot 
weather  which  liai  pievailed  for  some  ten  days  or 
more,  with  a  slight  but  chilly  intermission  last 
Sunday,  the  West  End  Railway  Company  has  had 
about  all  it  could  do  to  handle  the  increased  traific 
over  its  suburban  tracks.  The  electric  cars  now 
run  through  so  many  charming  districts,  that  on 
fine  days  ladies  and  children  fill  the  open  cars  and 
enjoy  the  beautiful  scenery.  In  the  evenings  the 
pe.  pie  indulge  in  car  rides,  knowing  that  for  the 
exnenditure  of  a  few  cents  they  can  spend  an  en- 
tire evening  admiring  nature  and  breathing  the 
[lur"  air  of  heaven.  Theie  are  few,  if  any,  other 
cities  that  furnish  better  transportation  facilities 
than  the.se  in  and  around  Boston. 

Nkw  Firms  in  Business. — As  an  indication  of 
the  rate  at  which  electric  railways  are  being  con- 
structed, the  starting  up  in  business  of  new  firms 
for  the  exclusive  handling  of  railway  supplies  in 
Boston  miiy  be  noted.  There  have  been  five  or 
more  new  firms  entering  the  field  within  the  past 
nionih  or  so.  and  all  are  finding  something  to  do. 
The  old  established  firms  are  very  busy,  there 
being  but  slight  falling  off  in  volume  though  col- 
lections are  somewhat  slow. 


FIMANCIAIi   DEPARTMENT. 


Eastern  Stock  and  Bond  Market. 

{From  Our  IJ'atl  Street  Correspondent.) 

Review  op  the  Market.— With  the  approach  of 
July  1  it  might  be  of  some  interest  to  trace  the 
course  of  the  street  r  lihvay  stock  and  bond  market 
loi- the  lirst  six  mouths  of  the  current  year.  It  is 
safe  to  say  that,  as  a  result  of  the  half  year's  transac- 
tions, street  railway  seciu-ities  have  never,  in  the 
history  of  ;  he  companies,  occupied  so  prominent 
a  position  in  the  financial  world,  nor  have  quota- 
tions ever  been  so  long  maintained  on  so  high 
a  level  as  at  present  obtains.  In  this  rise 
toward  higher  quotations  the  specialists  have 
been  greatly  aided  by  the  ease  ruling  the  money 
market.  At  no  time  have  call  loan  rates  ruled 
above  3  per  cent.,  and  the  abundance  of  funds  has 
led  bankers  to  look  around  for  other  iirofitable 
fields  whi-rein  to  emijloy  their  capital.  A  big  de- 
mand for  municipal  bonds  soon  resulted  m  these 
securities  being  beld  at  figures  where  they  offered 
hardly  any  greaier  return  than  call  money  rates. 
Attention  was  then  called  to  street  railway  se- 
curities, a  field  of  which  most  inventors 
and  moneyed  people  knew  scarcely  anything. 
Acquaintance  was  soon  made,  however,  with 
the  many  op|iorLunitics  awaiting  the  bar- 
gain huoler  and  the  way  they  have  grown 
in  favor  has  been  a  revelaliou  to  the  dealers  in 
investment  securities.  Orders  grew  apace  and 
to-day,  within  the  short  period  of  six  months,  the 
average  Wall  street  hanger  on  talks  as  glibly  of 
I-ong  Island  Traction  as  he  does  of  St.  Paul.  That 
street  railway  securities  are  now  a  factor  in  the 
financial  field  has  been  nowhere  more  forcibly 
demonstrated  than  by  the  recognition  given  to  this 
class  of  securities  by  the  Stock  Exchange,  which 
has  listed  the  bonds  of  most  of  the  prominent 
lorral       roads      and       the      shares      of       one    or 


two  large  companies,  and  by  the  railing 
every  day  on  the  Consolidated  S'ock  and  Petro- 
leum Exchange  of  over  a  dozen  traction  stocks. 
Of  course  the  various  big  street  rail  consolidations 
and  the  floating  of  their  .seCirifies  in  Wall  street 
have  been  responsible  for  a  deal  of  the  importance 
now  attached  to  them,  but  the  security  hedging 
around  most  street  railway  bonds  and  stocks  is  i  he 
chief  cause  of  the  good  will  entertained  towards 
them  by  investors.  A  genuine  market  has  now 
been  established  and  it  may  be  fully  expected  that 
any  general  revival  of  speculative  activity  will 
carry  with  it  life  to  the  local  street  railway  stock 
and  bond  market.  In  this  respect — that  is.  so  far 
as  trading  in  street  railway  shares  constitutes  a 
proportionately  large  part  of  the  daily  transac- 
tions— Philadelphia  and  Boston  are  ahead  of  New 
York,  but  the  limited  amount  of  securities  listed 
on  the  stock  exchanges  of  either  city  makes  the 
appearance  of  a  new  speculative  medium  very 
welcome  to  the  traders. 

No  Activity.— The  week  has  been  absolutely 
devoid  of  interest.  The  feature  of  what  little 
trading  there  is  in  street  railroad  shares  has  been 
iJry  Dock,  East  Broadway  and  Battery  stock,  the 
scrip  being  also  in  deman  I.  Bids  of  138  and  138* 
are  now  made  for  the  stock  on  the  almost  absolute 
assuranceof  the  management  that  dividends,  which 
were  passed  in  February  and  May,  are  to  be  re- 
sumed in  August  at  the  old  3  per  cent,  quarterly 
rate,  with  the  promise  ot  no  further  interruptions. 
The  new  management  has  effected  an  annual  sav- 
ing of  about  !j!15,r00  in  salaries  and  |10,000  in 
perquisites  hitherto  allowed  insidei-s  in  making 
purchases  of  hay,  ties,  etc.  Otlier  economies  in 
administration  have  been  introduced,  and  the  road 
is  now  not  only  earning  a  dividend  but  is  rolling 
up  a  surplus  above  this  requirement.  It  was  the 
confidence  in  the  road's  ability  to  make  up  losses 
in  traffic  that  made  the  stock  sell  around  130  even 
when  no  dividends  were  actually  in  sight. 

Metropolitan  Traction  Dividends.— This  talk 
of  dividends  leads  traders  and  brokers  to  wonder 
what  has  become  of  the  Metropolitan  Traction 
dividend  now  long  since  due.  When  a  quarterly 
dividend  of  li  p-  r  cent,  was  declared  early  in  the 
year  the  management  announced  its  intention  to 
continue  the  regular  distribution  of  profits  every 
quarter  at  this  rale.  It  will  be  remembered  how 
a  tremendous  speculation  was  started  in  the  stock 
and  its  price  run  up  in  the  130s,  when  insiders 
began  to  unload.  The  second  quarter  has  now 
come  and  gone,  yet  not  a  word  has  been  heard  as 
to  the  payment  of  another  Metropolitan  Traction 
dividend.  There  is  a  suspicion  in  many  qujrters 
that  another  '-roup"  is  contemplated.  It  is 
hinted  that  a  move  is  about  to  be  made  to 
engineer  another  boom  in  the  stock.  When 
everything  is  in  readiness  the  dividend  will  be  de- 
clared, up  will  go  (|U()talions  (so  it  is  expected), 
and  insiders  will  have  another  chance  to  unload 
at  the  higher  figures  stock  acquired  around  present 
prices.  It  is  impossible  to  h  arn  anything  from  the 
management.  They  refuse  all  information  as  to 
earnings,  etc.,  and  declare  that  it  is  nobody's 
business  but  their  own  as  to  what  their  future 
financial  policy  is.  "Honesty  %vith  stockholders 
the  best  policy"  is  a  motto,  however,  whose  truth 
has  been  often  verilied  in  Wall  Street  history. 

The  Bond  Market. — There  is  quite  an  active 
market  for  street  railway  bunds,  and,  as  July  1 
coup,  ns  are  due  on  a  good  many  issues,  the  supply 
is  tar  below  the  demand.  Most  of  the  New  York 
roids  make  interest  distributions  on  July  I. 
-Among  the  bonds  of  out  of  town  roads  whose  July 
coupons  will  be  paid  in  New  York  are  Denver 
Tramway  firsts.  Metropolitan  Railway  of  Denver 
firsts,  Columbus  Consolidated  Sti'eet  Railway  firsts 
and  Bridgeport  Traction  firsts.  The  best  buying 
ot  local  bonds  has  been  the  purchases  of  the  Broad 
way  and  Seventh  Avenue  series,  although  Third 
Avenue  fives  and  Second  Avenue  bonds  are  much 
sought  after. 


Financial  Notes. 


Termination  of    Receivership    Asked.— Receiver 

Moller,  of  the  Siou.x  City  Cable  Company,  of  Siou.x 
City,  la.,  has  filed  a  report  with  the  court,  and  has 
accompanied  it  by  his  ••esignation,  requesting  that 
it  be  accepted  and  that  the  property  be  turned  over 
to  the  Consolidation  Company.  Mr.  Moller  states 
that  the  Consolidation  Company  now  owns  all  the 
stock  and  bonds  of  the  company  and  that  its  in- 
debtedness at  present  does  not  exceed  $14,756.17. 
He  reports  having  issued  .563,110.78  in  receiver's 
certificates  against  the  property,  of  which  practi- 
cally all  have  been  taken  up  by  the  Consolidation 
Company.  These  certificaes  were  issued  for 
$35,001)  .advanced  by  the  Consolidation  Company. 
liSO.OOO  for  putting  on  electric  equipment  and 
$3, 6!50  tor  debts  paid.  Herepiuts  having  received 
cash  amounting  to  §8,700.93  since  he  made  his  last 
report,  in  addition  to  $11,000  derived  from  the  sale 
of  the  electric  light  equipment  to  the  Sioux  City 
Electric  Company.  He  concludes  by  stating  that 
the  road,  since  it   was  equipped  with  electricity, 
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has  been  earning  $10  pei"  day  in  excess  of  operating; 
expenses  and  is  now  solvent,  and  he  recoaimends 
that  because  of  the  fact  that  it  was  put  in  this 
shape  by  the  Consolidation  Company  it  be  turned 
over  to  that  company. 

Stillwater  Reorganization. — Tiie  bondholders  of 
the  defunct  Stillwater  (Mion.)  Electric  Street  Rail- 
way Company  organized  last  week  the  Stillwater 
Electric  Railway  Company.  The  new  company  is 
organized  withacapitalstocliof  $7o,000and  it  suc- 
ceeds to  all  the  property  and  franchises  of  the  old 
corpoiation.  It  is  stated  that  the  new  company 
will  expend  considerable  money  in  improving  the 
system.  W.  M.  Hewitt  will  continue  to  be  the 
manager  of  the  railway.  The  officers  of  the  new 
company  are  :  President,  Allan  Curtis,  of  Boston  ; 
vice-president,  E.  P.  Motley,  of  Boston  ;  treasurer, 
George  E.  Warring,  of  Boston  ;  secretary,  J.  C. 
Nethaway,  Stillwater.  Directors ;  Allan  Curtis, 
E.  P.  Motley,  Louis  Robinson,  Thomas  Allen, 
Quincy  A.  Shaw,  Boston  ;  W.W.  Greenough,  Pitts- 
tield,  Mass.  ;  Hartley  Lord,  Kennebunk,  Me.,  and 
J.  C.  Nethaway,  Stillwater. 

Baltimore,  Md.— A  mortgage  for  |100,000  was 
recorded  last  week  by  the  Walbrook,  Gwynn  Oak 
&  Powhattan  Railway  in  favor  of  the  Mercan- 
tile Trust  and  Deposit  Company.  The  mortgage 
bonds  are  for  $1,000  each,  5  per  cent,  gold  bearing 
semi-annual,  and  payable  June  1,  1924.  The  mort- 
gage executed  is  to  obtain  funds  to  budd  and 
equip  a  single  track  electric  railway.  The  route 
of  the  road  is  from  the  Liberty  turnpike  and  Wind- 
sor Mill  road,  near  Walbrook,  to  BtilVs  Corner  on 
the  pike,  and  from  thence  on  turnpike  to  Gwynn 
Oak  avenue,  and  on  out  the  avenue  to  Powhattan, 
Baltimore  County.  Work  has  already  been  com- 
menced on  a  park  near  the  termination  of  the  new 
road. 

Richmond,  Ind. — In  the  Richmond  City  Electric 
railway  case  Judge  Brown,  of  the  Marion  Circuit 
Court,  has  decided  in  favor  of  the  bondholders, 
making  their  claim  prior  to  that  of  the  creditors, 
the  road  being  in  the  hands  of  a  receiver.  The 
bonds  are  valued  at  1200,000,  and,  with  the  in- 
terest, cover  everything,  so  that  the  creditors  will 
have  to  lose.  They  are  the  local  banks  and  the 
Shalebrick  Company,  of  Canton,  O.  The  case  will 
be  appealed  to  the  Supreme  Court. 

Earnings  Still  Increase. — The  earnings  of  the 
New  England  Sti-eet  Railway  Company  for  the 
■week  ending  June  23  were  as  follows: 

1891.  1893.  Inc. 

New  Haven ?5,908  $4,917  ?991 

Plymonth 7S0  555  19) 

Total $6,658  §.'j,172         Sl,186 

Trolley  Affects  the  Jersey  Central. — The  Boston 
News  Bureau  says:  ''It  is  reported  that  Jersey 
Central  May  statement  will  be  a  bad  one.  Its  reve- 
nues have  been  cut  into  most  seriously  by  the 
trolley.  What  the  cable  cars  have  done  to  Man- 
hattan, the  trolley  has  done  to  Jersey  Central,  and 
the  end  is  not  yet." 

Street  Railway  &  Illuminating  Properties.— The 
trustees  of  the  Street  Railway  &  Illuminating 
Properties  have  further  set  aside  145,000  to  buy  in 
their  ]ireferred  shares.  Proposals  will  be  received 
until  noon ,  J  uly  5. 

Dividend. — The  Norwich  Street  Railway  Com- 
pany has  declared  its  first  semi-annual  dividend  of 
2i  per  cent.,  payable  at  the  otfice  of  Tucker,  An- 
thony &  Co.,  Boston,  July  2,  to  stockholders  of 
record  June  20. 


NEW  INCOEPOKATIONS. 


Ambler,  Pa. — The  Ambler  Electric  Railway  Com- 
pany, of  Montgomery  County,  has  been  incorpo- 
rated. The  proposed  line  covers  the  principal 
streets  of  Ambler,  and  its  entire  length  is  two 
miles.  The  capital  stock  is  $12,000.  The  incorpo- 
rators are  James  W.  Shepp,  Daniel  B.  Shepp,  Edgar 
A.  Mm-phy,  of  Philadelphia;  W.  B.  Krick,  of 
Reading,  and  N.  H.  Larzelere,  of  Norristown. 

Leavenworth,  Kan. — The  Leavenworth  Electric 
Railroad  Company  has  been  incorporated.  The 
capital  stock  is  $300,000.  The  company  is  formed 
to  construct  and  operate  a  railroad  by  steam,  elec 
tricity,  cable  or  other  mechanical  power,  telephone 
and  telegraph  lines,  etc.  The  promoters  are:  W. 
D.Bethel,  Memphis,  Tenn.:  H  N.  Smith,  Boston, 
Mass.;  Newman  Erb,  New  York  City,  N.  Y. 

Kansas  City,  Mo.— The  Kansas  City  Electric 
Street  Railway  Company  has  been  incorporated 
with  $1 ,000,000  capital  stock.  The  promoters  are: 
Ernest  L.  Luggren,  Benjamin  Jones,  Ozone  Park, 
N.  Y.;  F.  B.  Wilcox,  Kansas  City,  Mo.- Lewis 
Hummel,  West  Chester,  Pa.;  J  F.  Parrott,  R.  A. 
Kope,  P.  F.  Spickler,  all  of  Kansas  City,  Kan. 

Pittsburgh,  Pa. — The  Loyalhanna  &  Youghio- 
gheny  Railroad  Company  has  been  incorporated. 
The  capital  stock  is  $1,000,000.  The  company  will 
construct  and  operate  a  street  railroad.  The  pro- 
moters are  Carl  H.  Asplunch,  Reuben  Walker, 
Philadelphia,  Pa.;  Chas.  S.  Smith,  Huntington 
Valley,  Pa. 


Cleveland,  0.— The  Cleveland  &  Elyria  Railway 
Company  has  been  organized  with  a  capital  stock 
of  $100,000.  The  promoters  are:  Benj.  F.  Phin- 
ney.  Jay  Comstock,  H.  D.  Coffinherry,  J.  M.  Gas- 
ser  and  Dallas  Beebe. 

Chicago,  III.— The  Columbia  Motor  Company 
with  a  capital  of  $1,000,000,  has  been  incorporated". 
The  incorporator?  are:  Walter  Sparks,  Richard  W. 
Robinson  and  John  C.  Wilson. 


NEWS    OF   THE   WEEK. 


Cincinnati,  0.— Hon.  O.  B.  Brown,  of  Dayton, 
last  week  appeared  before  the  County  Commis- 
sioners for  the  purpose  of  securing  the  right  of 
way  over  the  Paddock  road  for  the  Cincinnati, 
Middletown  &  Dayton  Traction  Company,  which 
proposes  to  build  and  operate  an  electric  road, 
carrying  passengers  only,  between  Cincinnati  and 
Dayton.  The  company  asks  the  right  to  lay  a 
single  or  double  tr-ack,  as  occasion  may  require. 
The  use  of  the  Paddock  road  is  asked  from  Avon- 
dale  to  Carthage,  the  grant  to  be  subject  to  the 
consents  of  the  majority  of  the  front  abutting 
on  the  road.  The  commissioners  referred  the 
matter  to  County  Solicitor  Spiegel  and  County  En- 
gineer Krug  for  examination  and  report.  The  act 
passed  sever-al  years  ago  for  the  improvement  of 
the  Paddock  road,  provides  that  any  street  railroad 
company  obtaining  a  franchise  to  use  the  road  must 
reimburse  the  county  to  the  extent  of  the  interest 
on  one- half  of  the  coimty's  share  of  bonded  in- 
debtedness, and  also  pay  for  the  construction  of 
the  road  between  rails.  This  requirement,  it  is 
claimed,  would  involve  an  expenditure  of  about 
$75,000  by  any  company  obtaining  the  right  of 
way.  Mr.  Brown  stated  that  the  company  had 
secured  the  necessary  right  of  way  in  Montgomery 
and  Butler  counties,  and  thata  franchise  will  be 
obtained  in  Warren  County.  The  company  pro- 
poses to  carry  passengers  between  Cincinnati  and 
Dayton  in  three  hours  at  a  cost  of  50  to  60  cents. 
Among  the  parties  interested  in  this  undertaking 
are  H.  B.  Morehead,  of  Cincinnati,  president  of 
the  company;  Judge  Dennis  Dwyer,  of  Davton; 
W.  A.  Mays,  of  Miamisburg;  O.  M.  Gottschall.  of 
Dayton;  Postmaster  John  Zumstein,  of  Cincinnati, 
and  O.  B.  Brown,  of  Dayton. 

Indianapolis,  Ind.— Judge  Baker  has  decided  the 
suit  in  equity  of  H.  Sellers  McKee  and  Murray  A. 
Verner  against  John  C.  Shaffer  and  Augustus  L. 
Mason,  to  determine  the  person  entitled  to  the 
$25,000  street  railroad  commi.-sion  claimed  by  J.  C. 
Shatfer  and  A.  L.  Mason.  The  Court  gives  the 
money  to  Mr.  Shbffer.  The  suit  is  one  growing 
out  of  the  sale  of  the  plant  of  the  Citizens'  Street 
Railroad,  of  Indianapolis,  to  the  present  owner?  m 
the  fall  of  1892.  Mr.  Shaffer  negotiated  the  szAe, 
and,  as  averred  in  the  complaint,  was  to  receive 
$100,000  for  his  services.  Mr.  Mason  acted  as  the 
attorney  for  Messrs .  Verner  &  McKee,  the  principal 
purchasers.  After  $75,000  of  the  commission 
money  had  been  paid  to  Mr.  Shaffer,  Mr.  Mason 
claimed  that  he  was  entitled  to  receive  the  remain- 
ing §25,000  He  based  his  claim  on  the  fact  that  he 
had  produced  the  customers  for  Mr.  Shaffer.  After 
the  controversy  arose,  Messrs.  Verner  &  McKee 
.  agreed  that  it  should  be  submitted  to  Judge 
Baker.  The  money  was  paid  into  Court,  to  be  held 
pending  the  decision  of  the  case. 

Pittsburgh,  Pa.— The  Monongahela  &  Allegheny 
Railroad  Company,  which  has  just  been  organized, 
is  formed  to  build  a  line  about  six  miles  in  length 
between  the  Baltimore  &  Ohio  Railroad  and  the 
Allegheny  Valley  Railroad.  Ultimately  it  will 
ramify  into  other  sections,  it  is  stated,  and  become, 
as  the  promoters  design,  an  important  belt  line 
road.  George  T.  Richards,  mechanical  engineer 
for  the  Drake  &  Stratton  Contracting  Company, 
is  named  as  president,  and  James  Doig,  L.  H.  Part- 
ridge, James  Duncan,  Jr.,  William  Smith,  C.  H. 
Sackrider  and  R.  S.  Frazier,  all  of  Pitttsbui-gh,  as 
directors.  Mr.  Doig  is  general  superintendent  of 
the  Drake  &  Stratton  Company,  and  Mr.  Partridge 
is  also  with  this  firm.  Mr.  Duncan  is  an  official  of 
the  Farmers'  Deposit  National  Bank.  It  is  said 
that  the  Drake  &  Stratton  Company  are  interested 
financially.  This  company  built  the  Pittsburgh, 
McKeesport  &  Youghiogheny  and  the  McKeesport 
&  BpUeveraon  r'ailroads. 

New  London,  Conn. — At  the  annual  meeting  of 
the  New  London  Street  Railway  Company  held 
this  week,  Winthrop  Coffin,  of  Boston,  was  elected 
president,  vice  E.  P.  Sbaw,  who  resigns  as  he  has 
not  the  time  to  give  to  the  active  management  of 
the  property.  Robert  Coit,  of  New  London,  and 
Winthrop  Coffin  were  elected  directors  in  place  of 
C.  P.  Cogswell,  of  Norwich,  resigned,  and  E.  P. 
Shaw.  The  company's  first  dividend  of  a+  per 
cent,  was  declared  out  of  the  earnings  of  the  past 
six  months,  payable  at  the  office  of  Tucker,  An- 
thony &  Co.,  .50  State  street,  Boston,  July  2,  to 
stockholders  of  record  June  20. 

Trenton,  N.  J. — At  the  suggestion  of  the  engineer 
in  charge  of  the  city  water  mains,  the  district  com- 


missioners have  issued  the  following  order  :  "  It 
is  ordered  that  before  any  street  railroad  tracks 
shall  be  laid  or  relaid  on  any  portion  of  any  street 
or  other  highway  occupied  by  a  district  water  main, 
the  street  car  company  for  which  the  work  is  to 
be  done  shall  deposit  with  the  collector  of  taxes  of 
the  district  an  amount  sufficient  to  pay  for  the 
work  of  laterally  removing  the  said  main  so  as  to 
clear  the  ties  of  the  track,  and  shall  notify  the 
water  department  of  the  district  in  time  for  it  to 
do  the  work.'' 

Indianapolis,  Ind.— When  the  county  commis- 
sioners refused  to  grant  a  right  of  way  to  the  In- 
dianapolis &  Broad  Ripple  Rapid  Transit  Railroad 
Company  unless  the  company  would  lay  down,  in 
advance,  a  |5,000  guarantee  that  the  road  would 
be  completed  before  the  first  day  of  September, 
the  company  began  the  work  of  acquiring  a  pri- 
vate right  of  way  by  purchase.  This  has  been 
finally  accomplished,  and  about  $10,000  has  been 
expended  in  this  way.  Work  is  to  be  begun  at 
once. 

Nashville,  Tenn.— The  Nashville  Traction  Com- 
pany, successors  to  the  Overland  Electric  Railway 
Company,  has  organized  by  the  election  of  F.  W. 
Hunter,  president  and  general  manager;  James 
Compton,  vice-president,  and  Thomas  Taylor,  sec- 
retary and  treasurer.  The  cars  on  this  line  are 
now  running  out  the  Franklin  Turnpike  to 
Waverly  Place  and  along  the  avenue  in  front  of 
Glen  Leven  Church.  The  company  has  completed 
the  construction  of  five  new  cars. 

Milwaukee,  Wis.— The  Board  of  Review  has  fixed 
the  taxes  of  the  Milwaukee  Street  Railway  Com- 
pany at  $75,000.  This  is  on  a  total  valuation  of 
$3,800,000.  This  is  an  increase  of  150  per  cent,  on 
the  taxes  which  were  charged  against  the  com- 
pany last  year,  and  it  is  regarded  as  exorbitant  by 
the  railway  officials.  Vice-President  Henry  C. 
Payne  stated  that  the  company  would  fight  the 
assessment. 

Shenandoah,  Pa.— The  borough  council  of  Shen- 
andoah has  extended  the  right  of  way  of  the  Lake- 
side electric  railway  to  cover  certain  additional 
streets  in  that  place.  The  extension  will  form  a 
connecting  link  between  the  Lakeside  and  the 
Schuylkdl  Traction  Company's  lines,  and  complete 
a  railway  14  miles  long  from  Mahony  City  to 
Locustdale,  through  Shenandoah. 
■  Columbus,  0. — The  county  commissioners  have 
granted  a  franchise  to  the  Worthington  &  Wester- 
ville  Electric  Railroad  Company.  The  section  of 
the  road  from  Worthington  to  Flint,  a  distance  of 
three  and  one-half  miles,  will  first  be  built.  Those 
interested  in  the  project  are  W.  E.  Hoyer,  W.  T. 
Thorne,  D.  E.  Sullivan,  Captain  William  Penny 
and  H.  F.  Guerin. 

Indianapolis,  Ind.— July  5th  has  been  fixed  by 
Judge  Woods,  of  the  United  States  Court,  as  the 
date  on  which  he  will  hear  arguments  in  the  case 
of  the  Citizen.-.'  Street  Railroad  Company  to  enjoin 
the  City  Railway  Company  from  laying  tracks  and 
occupyrng  the  streets  of  the  city.  Ex  President 
Harrison  and  W  H.  Miller  will  represent  the  Cit- 
izens' company. 

Philadelphia,  Pa.— Counsel  for  the  People's  Pas- 
senger Railway  Company  last  Saturday  filed  in  the 
Common  Pleas  Court  a  bill  in  equity 'against  the 
Union  Passenger  Railway  and  the  Philadelphia 
Traction  companies,  in  which  it  sought  to  have 
the  defendants  restrained  from  laying  tracks  in 
Fairmount  Park  or  across  the  Girard  avenue 
bridge. 

Chicago,  III. — At  the  invitation  of  John  Farson 
a  party  of  twenty  gentlemen,  accompanied  by 
ladies,  made  an  inspection  of  the  Calumet  Electric 
Street  Railway  last  week.  The  road  is  in  excellent 
condition  and  its  equipment  is  of  the  best  descrip- 
tion. The  party  rode  over  the  line  in  a  special 
train  gay  ly  decorated  ?\ithfiags. 

Lincoln,  Neb.— The  City  Council  has  refused  to 
pass  the  ordinance  asked  by  the  Lincoln  Street 
Railway  Company.  In  view  of  the  fact  that  its 
receipts  had  been  seriously  decreased,  the  company 
requested  the  council  to  allow  it  to  charge  five 
cents  for  fares  instead  of  selling  six  tickets  for  a 
quarter  and  to  dispense  with  conductors  on  certain 
of  its  lines. 

Bridgeport,  Conn. — The  300  men  employed  in 
constructing  the  street  railway  struck  last  week, 
owing  to  a  mistake  of  the  timekeeper,  by  which 
some  of  the  employes  received  too  little  pay.  The 
mistake  was  rectified  later  in  the  day,  and  work 
was  resumed. 

Brooklyn,  N.  Y. — The  Coney  Island  and  Brooklyn 
Railroad  Company  has  asked  the  State  Railroad 
Commission  for  permission  to  use  the  trolley,  in- 
stead of  horses,  on  the  line  from  Flatbush  and 
Ocean  avenues  to  Greenwood  Cemetery. 

Cleveland,  0. — Suit  has  been  brought  on  behalf 
of  the  city  of  Cleveland  against  the  Cleveland 
Electric  Railway  Company  to  obtain  $16,448.21, 
which  it  is  alleged  is  owed  by  the  company  for 
paving  on  Broadway. 

Cincinnati,  0. — John  Kilgour,  of  the  Mt.  Adams 
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&  Eden  Park  Street  Railway  Company,  has  decided 
upon  the  suggestion  of  the  City  Board  of  Adminis- 
tration to  make  a  trial  on  one  of  his  lines  of  steel 
ties. 

New  Orleans,  La.— The  stockholders  of  the  New 
Orleans  Railroad  Company  have  voted  to  ask  the 
City  Council  for  a  franchise  permitting  the  com- 
pany to  equip  the  road  with  an  electrical  system. 

Opefika,  Ala.— It  is  formally  announced  that  all 
the  money  necessary  for  constructing  an  electric 
railway  from  Opelika  to  Auburn  has  been  raised 
and  that  work  will  be  begun  at  once. 

Battle  Creek,  Mich.— The  franchise  of  the  elec- 
tric street  railway  has  been  revoked  by  the  Council. 
The  road  has  just  been  leased  to  F.  J.  Wilson,  who 
intends  to  run  the  Lake  line  alone. 

Washington,  D.  C— The  bill  to  incorporate  the 
Washington  City  Railway  Company  has  been  re- 
ferred to  the  Commissioners  by  the  Senate  Com 
mittee. 

Minneapolis,  Min.— It  is  reported  that  the  Twin 
City  Rapid  Transit  Company  will  soon  extend  its 
system  from  Minnehaha  Falls  to  Fort  Snelling. 

Philadelphia,  Pa.— Electric  cars  are  now  regu- 
larly operated  on  the  Chestnut  and  Walnut  street 
lines  of  the  Philadelphia  Traction  Company. 

Baltimore,  Md.— Work  has  been  begun  on  the 
power  house  of  the  City  &  Suburban  Railway  Com- 
pany.    The  dimensions  will  be  130  by  300  feet. 

South  Auburn,  Neb.— Lambkin  &  Oakley,  of  Kan- 
sas City,  have  applied  to  the  local  authoritits  for  a 
franchise  for  an  electric  railway. 

Redkey,  Ind.— An  electi-ic  railway  between  Red- 


key  and  Dunkirk  is  projected.    S.  W.  Collins  is 
interested  in  the  enterprise. 


TRADE    NOTES. 


Stern  &  Silverman,  of  Philadelphia,  report  busi- 
npss  as  very  active.  In  the  railway  department 
they  have  contracts  for  the  reconstructioQ  of  the 
Brigantine  Transit  Company's  road  at  Brigantine, 
N.  J.,  seven  miles  in  length  on  trestle  construc- 
lion;  at  Altooua  the  Bellwood  extension  of  the 
Logan  Valley  road  for  the  Pennsylvania  Railroad, 
eight  miles  in  length  ;  also  the  Roxborough  In- 
cline Plane  and  Railway,  six  miles  long,  ruuumg 
from  Philadelphia  to  Barren  Hill.  In  the  steam 
department  they  report  600  H.  P.  boiler  plant  for 
the  Roxborough  road,  and  two  300  H.  P.  Ball  & 
Wood  compound  condensing  engines,  one  10  inch 
by  11  inch  direct  connected  Ball  &  Wood  engiue 
for  Dooner's  Hotel,  Philadelphia;  one  10  inch 
by  11  inch  direct  connected  Ball  &  Wood  engine 
for  the  Mann  Building,  Philadelphia,  and  one  8 
inch  by  10  inch  engine  for  the  boat  "  Havana."  In 
the  lighting  department  they  have  contricts  under 
way  for  a  central  station  at  Overbrook,  Pa. ;  the 
lighting  of  the  Episcopal  Hospital,  Philadelphia; 
electrical  equipment  of  the  river  boat  "Havana,'' 
and  arc  plant  for  the  pleasure  pavilions  at  Brigan- 
tine Beach,  N.  J. 

The  Mather  Electric  Company,  of  Manchester, 
Conn.,  is  receiving  encouraging  orders  for  its  new 
direct  connected  and  belted  generators,  both  fc  r 
lighting  and  railway  work.  The  ability  of  this 
company  to  turn  out  first  class  and  highly  efficient 
apparatus,  gained  by  14  years'  experience  in  the 
business,  is  sufficient  guarantj  of  its  work.  J.  Holt 


Gates,   1139-1140  Monadnock  Block.  Chicago,  gen- 
eral western  agent,  reports  a  good  steady  business. 

The  Ohio  Brass  Company,  of  Mansfield,  O.,  is 
distributing  to  the  trade  a  neatly  gotten  up  price 
list  of  railway  motor  bearings.  It  includes  all  the 
different  styles  of  bearings  for  the  various  types  of 
railway  motors,  and  is  well  worth  an  examination. 
This  company  is  pushing  ihis  line  of  material 
actively,  and  its  increasing  orders  show  that  the 
quality  of  the  stock  and  the  workmanship  are  the 
vei'y  best. 

The  McGuire  Manufacturing  Company, of  Chicago, 
has  received  orders  for  170  of  its  Columbian  trucks 
from  the  Philadelphia  Ti  action  Company,  50  from 
Norfolk,  Va.,  18  from  Toledo,  10  from  Green  Bay, 
and  a  nu:nber  of  smaller  orders.  This  would  in- 
dicate a  revival  of  business  in  the  electric  railway 
line. 

The  Joseph  Dixon  Crucible  Company  has  issued  a 
little  folder  giving  a  record  of  service  tests  of  hoist- 
ing tackle,  made  by  Robert  Grimshaw  and  Lieut. 
John  A.  Bell  at  the  Brooklyn  Navy  Yard.  These 
tests  were  tor  the  purpose  of  determining  the  per- 
centage of  power  v,'asted  by  unlubricated  blocks. 

An  Order  for  80  Trucks. — The  McGuire  Manu- 
facturing Company.  Chicago,  in  addition  to  other 
orders  reported  this  week,  has  just  received  an 
order  from  the  Cincinnati  Consolidated  Street 
Railway  Company  for  SO  trucks. 

The  McGuire  Manufacturing  Company,  of  Chicago, 
has  opened  a  New  York  office  at  171   Broadway. 
Daniel  J.  Dowdney  is  in  charge  of  tiiis  office,  from 
which  he  will  look  after  the  Eastern  business  o 
the  McGuire  company. 


RECORD   OF  STREET   RAILWAY   PATENTS. 


"D".  S.  Patents  Issued  June  19,  1894. 

321,477.  Safpty  Appliance  for  Street  Railway 
Cars  ;  Oswald  R.  Routb,  Jersey  City.  N.  J.  Filed  Dee. 
16.1893.  In  a  safety  appliance  of  the  cJass  specified, 
the  combination  of  a  pivoted  scoop  capable  of  a  hori- 
zontal movement,  a  roller  at  the  front  of  said  scoop,  a 
counterbalance  at  the  rear  of  said  scocp,  pivotal  mova- 
ble bearings  or  supporls  for  said  scoop  and  means  for 
normally  holding  suspended  the  said  counterbalance 
and  for  releasing  it  to  rai^e  the  scoop  when  the  latter 
is  moved  backward.    (See  illustralion.) 

521.500.  Cable  Street  Kailway  ;  Fred  Hoch.Wau- 
watosa,  Wis.  liled  Oct.  27,1893.  The  combination  of 
a  movable  bridge,  puUeys  axled  vertically  therein,  an 
endless  cable  running  about  the  pulleys  adapted  to 
lake  cars  across  the  bridge,  and  rollers  so  placed  near 
to  the  pulleys  as  to  retain  the  cable  in  place  thereon 
when  lengthened  and  loose  on  the  pulleys  by  expansion 
under  heat  or  otherwise. 

521,562.  Conduit  Electric  Kailway  ;  Thomas 
Armat,  Washington,  D.  U.  Filed  March  :28,  1893.  In 
an  electric  railway,  ibe  combination  with  an  insulated 
supply  conductor  adjustably  supported  within  a  conduit 
and  provided  at  intervals  with  nietallie  projections  is 
elect  rically  connrcted  with  said  supply  conductor,  of  a 
series  of  swinging  frame  sections,  each  carrying  suit- 
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ably  arranged  conductors,  and  a  current  gatherer 
adnpted  to  engage  fcaid  last  mentioned  conductors, 
rock  the  frarnu  suctions  and  thureby  complete  a  motor 
circuit  through  said  metallic  projections  oC  the  supply 
conductor,     (^cc  illubtration.) 

521,587.  Car  Wlicel;  Louis  J.  Hir;;;  Pomcrville. 
Mass.  Filed  Dec.  21,  189.1,  A  car  wheel  compoaed  of  a 
huh.  rim,  and  spokes  Hejparatcd  to  leave  openings  and 
corrugated  in  the  direction  of  their  length,  the  outer 
and  inner  faces  of  the  f-uld  bpokcs  having  the  cui-vcb 
rcupuctively.  BUbstanlially  at  riuht  angles  to  a  rddiul 
liiK;  through  the  waid  spoke  and  both  curves  extending 
from  lite  hub  to  the  rim  in  uiibrok(;n  lines,  to  obtain  a 
corrngateo  Hpoke  of  uniform  thickness  from  the  hub  to 
the  rim.     (See  illustration.) 

521,»02.  Trolley  Pole  Cufclicr;  Owen  G.  Gates, 
Jr.,  St.  Louie,  Mo.  hilcd  March  12.  189L  I  he  com- 
bination Willi  the  trolley  pole  and  lib  meuna  for  holding 
the  trolley  in  contact  with  the  wire,  in  which  inuans  am 
iocludcd  springs,  of  a  bolt  for  holding  Ihc  springs  undiT 
tension,  a  m  Il-erank  lever  eonuecif^d  to  the  bolt,  u  rod 
corincci«d  to  the  other  ariti  of  the  bcH  crank  lever,  and 
projcctlonH  on  the  rocker  aririH  of  the  trolley  poI-:  for 
engaging  and  operaling  the  arm  when  I  ho  trolley  leaves 
the  wire,  whereby  ihc  holt  la  actuated  lo  release  the 
tension  of  the  springH. 

A2],4;5I.  KIcclrIc  Kail tvnv  Car  ITIolor;  .lohn  (:. 
Ilcnry,  Wc-Htllcid,  N.  J.  Filed  Aug.  y.'i,  I89i.    An  electric 


motor  having  a  multipolar  armature  with  alternating 
pole  pieces  of  constant  polarity,  a  shunt  wound  multi- 
polar field  magnet,  a  two-part:  pole  changer  iu  the  field 
circuit,  and  gearing  for  rotating  said  pole  changer  in  a 
ratio  equal  to  one-haif  the  number  of  poU  changes  to  be 
made  in  one  revolution  of  the  armature.  (See  illustra- 
tion.) 

521.G69-    Couplins   for   Electric  liocoiiiotives; 

Edward  D.  Priest,  Assignor  lo  the  General  Elrciric 
Company,  Boston,  Mass.  Filed  June  21,1893.  A  coup- 
ling for  electric  locomotives  comprising  a  driving  mem- 
ber normally  concentric  with  an  axle  of  Lhe  locomotive, 
a  driven  member  consisting  of  a  wheel  keyed  to  said 
axle,  and  a  fioat  or  independent  connectoi-  mutually 
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engaged  by  said  members,  whereby  they  are  held  in 
dnving  relation  hut  are  permitted  to  move  out  of  their 
normal  concentric  positions.    (See  illustration.) 

521.670.  Safety  Car-fender;  Friedrich  H,  Reich, 
Baltimore,  Md.  Filed  Dec.  i,  1893.  In  a  safety  fender 
for  cars,  lhe  combination  of  the  two  side  bars,  each 
made  in  two  sections,  which  are  pivoted  together;  a 
crossbar,  connecting  the  lower  front  pivoted  ends  of 
the  side  bars;  another  crossbar,  connecting  the  back 
part  or  wection  of  said  side  bars;  springs  attached  by 
one  of  their  ends  to  the  car  front  and  by  I  heir  other  ends 
to  the  lower  front  section  of  said  side  bars— said  springs 
having  an  inclined  position  and  adapted  to  draw  up  the 
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pivoted  section  of  the  siio  bars;  an  inclined  flexible 
ciinain-llko  huirer;  and  a  lut'-h  bar  having  onccminl- 
taclKKi  to  a  crossI)ar  of  one  section  and  its  other  end 
provided  with  a  hook  lip  lo  engage  a  crossbar  on  the 
other  section— said  latch  bar  seiving  to  hold  down  I  ho 
front  section  of  said  side  b'lrs  against  the  lilting  uction 
of  the  apringH. 

521^(i72.  I't^iiil^T  (or  Trutii-CurN^  SnmJ.  Roson- 
li'td,  New  York,  N.  Y.,  /Vsnignor,  by  du'cet  and  mewne 
ahHtgnmenlH,  to  himself  and  .lot^epli  A.  Lochcini  uml 
lOdwin  S.  Simon.  IMilludolpIiia,  Pa.  Filed  Nov.  1,  1893, 
In  a  car  fonder,  lhe  cunit)inallon,  with  a  car  platform, 


of  fender  shafts  located  beneath  the  platform,  a  driving 
mechanism  connecting  the  shafts  with  an  axle  of  the 
car,  a  series  of  curved  arms  radiating  from  each  shaft, 
the  arms  being  arranged  in  rows  lungtitudin  illy  of  lhe 
shaft  and  in  substantially  stellated  order,  the  shaft  be- 
ing revolved  in  a  manner  to  carry  the  convesed  sur- 
faces of  the  arms  upward,  and  a  pilot  located  in  front  of 
the  ouer  ends  of  the  fender  shafts,  inclining  in  direc- 
tion of  said  shafts. 

521, 6S4.  Meter  for  Recording  I?Ieasiircnieiits 
of  Electric  Power;  Elihu  Thomson,  Swampscott, 
Assignor  to  the  General  Etectrlc  Company,  Boston, 
Mass.  Filed  Jan  31,  1894.  A  recording  watimeter  for 
the  three-wire  or  series- multiple  system,  comprising  an 
armature  in  shunt  between  the  mains  of  such  system 
anl  two  sets  of  series  coils  furnishing  the  field,  the  sets 
symmet'ically  disposed  so  that  some  of  the  coils  of  ciicb 
set  are  upon  each  side  of  the  armature,  thus  furnishing 
a  composite  field  of  substantially  equal  intensity  in  all 
its  parts. 

521,685.  Eleciric  Meter;  Elihu  Thomson,  Swamp- 
scott, Mass.,  Assignor  to  the  General  Electric  Company, 
New  York.  Original  application  filed  Feb.  21.  lS9i.  In 
an  elect,ric  meter  and  in  combination,  a  coil  in  series 
with  the  mains,  an  armalure,  a  shunt  circuit  supplying 
the  armature,  a  transformer  having  its  primary  in  the 
shunt  circuit,  a  resistance  in  series  witn  the  shunt  cir- 
eu't,  and  a  startmg  coil  in  series  with  the  secondary  of 
the  transformer. 

521,711.      Kinpply    System     lor    Electric    Rail- 

Avuys;    Thomas  Harris,  Detroit,   Mich.    Filed  April 
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28.  1893.  In  an  electric  railway  system,  the  combination 
with  a  continuous  power  line  of  a  working  conductor 
composed  of  sections  normally  disconnected  from  said 
power  lice,  a  tiwitcb  line  and  a  return  switch  line  ex- 
ti^nding  along  tltc  working  conductor  frnm  a  stationary 
source  of  electricity,  an  electromagnet  for  each  section 
ot'  the  working  conductor,  the  armature  of  which  is 
adapted  to  connect  the  section  with  the  power  line  and 
Willi  the  switch  line,  two  energizing  circuits  for  each 
mngnet,  one  connecting  the  section  of  the  working  con- 
ductor with  the  return  switch  line  through  a  normally 
open  and  a  normally  closed  break  controlled  by  the 
next  adjacent  nuigncts,  respectively,  and  the  other 
coniicciing  the  two  switch  lines  through  the  eaid  nor- 
mally closed  break  of  the  other  circuit  and  a  normally 
oiJonbre;ik  controlled  by  tlio  magnet  itsi  If,  and  a  con- 
tact on  the  car  adapted  to  connect  two  adjacent  sec- 
tions of  the  working  conductor. 

521,7-11.  Car-l'cn€l©r;  James  Tobin,  Indianapolis; 
Ind.  Filed  Doc.  28, 18ii3.  In  coiiibiniition  with  a  car. 
a  fender  consisting  of  three  uprights,  one  in  front  and 
two  Jill  iclnd  lo  the  i-ar,  such  uprights  being  enlarged 
(iiii  \\  ;(ri]  l\  ;ii  .i  tHiiiii  ;i linul.  kufc  htgh  from  the  ground, 
and  lh\il)lr  b;uH  <;oMnr«-t,ing  Huch  uprighta  and  extend- 
ing about  Ihc  outer  i^urJuce  of  iho  same. 


